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FEM analysis of deformation characteristics of reinforced retaining walls on soft foundation//WANG Xiao-yu XU Chao
WU Di Department of Geotechnical Engineering College of Civil Engineering  Tongji University ~ Shanghar 200092  China
Abstract Generally the impact of foundation deformation has been not taken into account in the design of the reinforced retaining
walls. However tremendous deformation of the soft foundation may cause their failure. Based on the practice of a reinforced
retaining wall a model for the reinforced retaining wall on the soft foundation is established by means of numerical modeling
method. The impact of differential deformation of the soft foundation on the reinforced retaining wall is analyzed. The results show
that 1 the eccentric action of the base pressure of the reinforced retaining wall will lead to the differential settlement of the soft
foundation and thus it results in adverse impact on the wall deformation and the failure of the free face 2 the deformation of the
face of the reinforced retaining wall is mainly caused by the differential settlement of the soft foundation 3 the settlement curve
of the foundation with the reinforced retaining wall is nearly linear and the largest settlement point is under the face. The
parametric analysis also indicates that the Young' s modulus and face angle of the foundation soils and the characteristics of the
backfill also have great impact on the deformation characteristics of the reinforced retaining wall.

Key words reinforced retaining wall soft foundation differential settlement FEM analysis

19 60 H. Vidal Algin
1
15
2-9
10-11
12 PLAXIS
Tanchaisawat 13
1953 — E-mail hai3357 @ gmail . com

2012 32 1 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 91 -



1 PLAXIS 3
PLAXIS 7 3.1
2
Cam-Clay
PLAXIS 56 mm 54 mm
10 mm
PLAXIS
16
B
= e oy
Acnnn
Hom
— ;}}UUU
£E B B i e e ) 20U
Rimer £ }iﬁﬁﬁ
Imﬂ
2 — ——— —— E4"\"\"‘
2 mm
1 4.65m 3
40 cm 30.5 em 15 em
78.0° 120 em x 30 cm 25 mm
15.5kN/m 0.45cm 3.50m
9.00 m 1.35m
1.00m
5 .
4 [
£
" 3
HE
-
VA Pl B2 B e 1t
!: 39.00m _;!
1 PLAXIS 0 25 30
K TBLF /mm
Mohr-
Coulomb 3
4
3150.0 MN/m 23.5 MN/m
0.15
300 kN/m Riper =0.67 4
1 Algin
1
/ /
g em™3 g em™? E/MPa ¢/kPa @/ ° k/ md™! k,/ md!
1.68 1.82 5.00 18 19.7 0.002 0.001 0.33
1.75 1.88 5.74 15 17.8 0.002 0.001 0.33
1.95 2.00 13.00 15 24.0 0.020 0.10 0.28
92 - 2012 32 1 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



A TR FT R T /m

6 8§ 10 12

3.2

E =1.5MPa

/mm

I
B

=

’

A R 1 /m

—o— BRITYCI 2k
—— M 2k

BH AR Y B S /m

VI & /mm

0

—— E=8.0 MPa
—— F=15.0 MPa
— E=3.0 MPa
—— E=1.5MPa

10 20 30 40 50

VS EREZ0!
8
2012 32 1

LR /mm
o0
[}

42‘8 M—uﬂw
60 e c=15KN £=19°
80 =24 KN P =15°
100 o c=24 KN P=19°
120 e =24 kN =28
140 e c=40 KN ©=19°
7
5_
4,
£
o5l
hé ¥ . c=15kN,p=19°
2 | F e c=24KkNp=15°
=2 o c=24kN.9=19°
I e c=24LN =08°
1 —— c=40kN . @=19°
07 20 40 60
IK T8 /mm
8
VETRIHR HIME 75 /m

0 2 4 6 § 10 12 14

—— E=13.0 MPa, Rix==0.67
—— £=8.0 MPa, Riua=0.50
—— E=5.0 MPa, Rix.=0.30

—_
[\]
[=]

160 —— E=3.0 MPa, Rira=0.30
200 —— £=5.0 MPa,Rm:O.IO
9
5 .
4 L
£
3t ;
IE g7
¥ 5| fF~ E=13.0 MPa. Ru=0.67
=i —— E=8.0 MPa, Rin=0.50
—— E=5.0 MPa, Ruuu=0.30
Ir —— E=3.0 MPa, Rux=0.30
P — E=5.0 MPa, Ri=0.10
0 25 50 75
KA RS fmm
10
12

Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



BH AR B B S /m
6 8 10 12 14
= T
£ et
5 P e B=68.2°
% —a B=78.0°
= —— 8=90.0°
11
5,
4_
£
w4l
HE 3
=R /
§ e p=68.2°
1 g7 — =180
v —— 8=90.0°
0 10 20 30 40
AL /mm
12
a.
b.
C.
M .
. 2010 8 24-29.

HELWANYA S M B REARDON G WU J T H. Effects of
backfill on the performance of GRS retaining walls J .
Geotextiles and Geomembranes 1999 17 1 1-16.

KERRY R R SKINNER G D. Numerical analysis of
geosynthetic reinforced retaining wall constructed on a layered
soil foundation J . Geotextiles and geomembranes 2001 19
9 387-412.

94 - 2012 32 1

10

11

12

13

14

15

16

2011 39 5 528-535.

J. 2008 36
5 713-717.
J. 2000 22 2 199-204.
J . 2004 25 5 723-727.
O
J. 2000 5 12-15.
J. 2004 32 3
307-311.
J. 2009 30 1 206-210.
J. 2008 29 3 795-799.

TANCHAISAWAT T BERGADO D T VOOTTIPRUEX P.2D
and 3D simulation of geogrid-reinforced geocomposite material
embankment on soft Bangkok

International 2009 16 6  420-432.
ALGIN H M. Settlement analysis of geosynthetic reinforced soil

clay J . Geosynthetics

retaining walls at foundation level J .The Electronic Journal

of Geotechnical Engineering 2010 15 697-712.

J.
2005 20 1 45-48.
SONG Ya-kun ZHENG Ying-ren TANG Xiao-song et al.
Study on the FEM design of reinforced earth retaining wall
with geogrid J . Engineering Sciences 2010 28 3 71-80.
2011-10-10

S G G S G S GV S GO GO G oS GO ORGP GO GO WP GO GO Wy

2012 6 30

6

2012 8 26—28

http //sgpr2012.

csp. escience. cn

Tel 025-83786335 E-mail jz@ hhu. edu. cn

hitp // kkb . hhu. edu. cn



	F3: 


