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Stability analysis of cantilever retaining wall
SH 1 Xiao ping
(School of Resource and Environmental E ngineering, Hef ei University of T echnology, Hef ei 230009, China)

Abstract: T he shear strength reduction finite element method was used to analyze the stability of cantilever retaining wall. Due to

the structural characteristics of cantilever retaining wall, a second slide surface can be found in the filling behind the retaining

wall, which is essentially different from the second slide surface of the planar retaining wall. The stability of cantilever retaining

wall increases with the increasing width of heelplate and toe board. When the filing surface is inclined, the principal stress de

flects and the retaining wall receives more compression from the soil body, w hich can decrease the stability of the retaining wall.

With the same length of tenon, the stability of the retaining wall is the highest when the tenon is located at the below and back

of heelplate, and the lowest when the tenon is located at the below and back of toe board. T he stability of the retaining wall irr

creases with the increasing height of tenon. In practice, it is suggested to fill the retaining wall using the soil with low weight,

high cohesive strength, and high internal friction angle.

Key words: cantilever retaining wall; stability; slide surface; finite element method
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Fig. 1 Geometry section of the retaining wall
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Tab.1 Physical and mechanical parameters of each soil layer
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Fig.2 Finite element mesh discretization( number of elements: 856)
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Fig.3 Effects of the width of retaining wall heelplate
on the position of slide surface
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4
Fig. 4 Position of the slide surface in the planar retaining wall
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Fig.5 Soil body apart from the slide surface

in the cantilever retaining wall
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Fig. 6 Typical slide surface in the gravity retaining wall
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Fig. 7 Relationship between the safety factor

of retaining wall and width of heelplate
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Fig. 8 Relationship between the safety factor
of retaining wall and width of toe board
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Fig. 9 Position of the slide surface in the cantilever retaining
wall with the 1. 5m wide toe board
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Fig. 10 Relationship between the safety factor

of retaining wall and inclination of filling
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Fig. 11 Effects of the inclination of filling on the position

of slide surface in the retaining wall
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Fig. 12 Total incremental displacement of filling
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Fig. 13 Layout of tenon
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Tab.2 Effects of layout of tenon on the stability of the retaining wall
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Fig. 14 Relationship between the stability of

the retaining wall and height of tenon
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Fig. 15 Relationship between the stability of

the retaining wall and weight of filling
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Fig. 16 Relationship between the stability of

the retaining wall and cohesive strength of filling
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Fig. 17 Relationship between the stability of

the retaining wall and internal friction angle of filling

(1) B A b (K 454 e ik A Ao 3 2R 1 G v
T g 0 R 2 i) R, B RS U PR DI, i R 0 AR N 355 5 B
WL, e R . LA S R B B U R
10 T A AR, G5 A ) 5 3 2R A A A T X

(2) &M A RGO DU AR S M I 5 s AR AR T

W ow R - 111



%13 % 5576 - MAAHEE KA FL - 20155F 2 A

D T P T T 51 5 e o N B A e = R
3P4 1 352 BT 2 AR HESTAE L AN TR REAR T 24 1 S i A2
ek PR B R v, R R IR FIA L T K 3R
DI

(3) AHIRD D MEAC JSEIF, M A L A e A AROR R

(Fpr. B A 8 1R 22 4 AR B K, T A B AE B B R (1 22 4
RN BEAE A RGN, 3 S5 A R
BK

[2]

[7]

(References) :

B, AR, BER, 55 E Mk B LA LA 1 s S
5011, A& LR 23R, 2004, 26(5) : 627 631. (LIANG Bo,

WANG Jix dong, GE Jiamr jun, et al. Testing and analysis of
earth pressure about L type retaining wall in Qinghat T ibet
Railway [ J]. Chinese Journal of Geotechnical Engineering,

2004, 26(5): 627 - 631. (in Chinese))

RUI Da hu, SUZUKI T eruyuki. Protection against Frost Heave
of L-type Retaining Walls in Cold Regions[ J]. Chinese Journal
of Geotechnical E ngineering, 2010, 32(4): 612 618.

FHP g, ATt B DR 3 8 L hE R IR AL B ).
ML AR, 2004, 34(2) : 88 90.( YIN Zi feng, JIN Xiang wu. Anak
ysis and treatment of a local sliding accident of No. 3 retaining
wall of project[ J]. Industrial Construction, 2004, 34( 2) : 88 90.

(in Chinese))

Wi, R £ R B Hek i 5 s vk kg
I, 2010, 40 (#EF) : 699 701. ( CHEN Jing. Retaining wall and
calculation of lateral pressure [ J]. Industrial Construction,

2010, 40( Supp. ) : 699 701. (in Chinese))

T B 10025- 2006. £k % 2% 5k 384 S5 B vk BYE[ ST (T B 10025
— 2006. Code for Design on Retaining Structures of Railway
Subgrade[ S]. (in Chinese))

B RO D R 2 S A R S D).
Mk 3t 34, 2003, 33( 7): £5. (LV Feng wu. Dynamic Reliability
Analysis on Retaining Diaphragm with Struts of Deep Excava
tion During Construction[J]. Industrial Construction, 2003, 33
(7): 1-5. (in Chinese))

50, AR SO, U R B, S v I R AR T00RE AL
[J]. 253 izt L fE243), 2007, 7(4): 74 78. (FENG Zhong ju,

REN Werrfeng, XIE Furgui, et al. Simulation experiment about
oversize box culvert jacked into highway subgrade[ J]. Journal
of Traffic and Transportation Engineering, 2007, 7(4): 7478.

(in Chinese))

Dawson E M, Roth W H, Drescher A. Slope stability analysis
by strength reduction[ J]. Geotechnique, 1999,49( 6) : 835- 840.

112 « X 38 # =

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[ 16]

M anzari M T, Nour M A. Significance of soil dilatancy in slope
stability analysis[J]. Journal of Geotechnical and Geoenviror
mental Engineering, ASCE, 2000, 126( 1) : 75 80.
T A, SRR, HE SR, S TR AR A IR T 2 h
B Tl TR [ T]. 5 B 0 4%, 2010, 31(7): 2283 2288.
(WAN Shacoshi, NIAN Ting kai, JJANG Jing cai, et al. Dis
cussion on several Issues in slope stability analysis based on
shear strength reduction finite element methods(SSR-FEM)
[J]. Rock and Soil Mechanics, 2010, 31( 7): 2283 2288. (in
Chinese))
<, AR, B DK, A TR BT AT STy vk v al
REEHIEMHE[ ] . & 1 J12%, 2005, 26( 8) : 13451348, (LIU
Jimrlong, LUAN M ao tian, ZHAO Shao-fei, et al. Discussion
on criteria for evaluating stability of slope in elastioplastic
FEM based on shear strength reduction technique[ J]. Rock
and Soil Mechanics, 2005, 26( 8) : 1345 1348. (in Chinese))
Brap o, 0. B SR RS BROC AL D] . P RO
224, 2003, 20(2) : 99 102. ( LIANG Xue wen, LIU Qian. Fr
nite element analy sis of the cantilever retain wall[ J]. Journal
of Huazhong U niversity of Science and Technology, 2003, 20
(2):99 102. (in Chinese))
WE AL, AR B, T, AL L R ) b B ) v A
JR PR R BT WA BRITVEL 1. 4 TR 4R, 2009, 31(4):
508 514. ( DAI Z1 hang, LIN Zht yong, ZHENG Yeping, et
al. Finite element method for computations of active earth
pressures acting on L-shaped retaining walls with reduced fric
tion coefficients of base bottoms [ J]. Chinese Journal of
Geotechnical Engineering, 2009, 31(4): 508 514. (in Chr
nese) )
R ORI, B AL, EREEE. 2 M. bt iR AL,
1994: 219 221. (CHEN Zhongyi, ZHOU Jingxing, WANG
Hong jin. Soil Mechanics[ M |. Beijing: T singhua U niversity
Press, 1994, 219 221. (in Chinese) )
i, BRE, B, 55 EPS BRI S R L R AN AR
JERBLJRAE [ T]. 41 J1%%, 2010,31(6): 1769 1775. (L1
Jing, MIAO Lir chang, ZHONG Jiarr chi, et al. Deformation
and Damping Characteristics of EPS Beads mixed Lightweight
Soil under Repeated Load unloading[J]. Rock and Soil Me
chanics, 2010, 31(6) : 1769 1775. (in Chinese))
gz 4, PR, SRR, A S G B EPS AR A
Rl Jr (1], = b TR 244, 2009, 31 (10): 148+ 1486.
(GU Arr quan, LV Zhenfeng, JIANG Fenglin, et al. Load re
duction tests and design methods for culverts with high fill soil
using EPS slabs[ J]. Chinese Journal of Geotechnical Engr
neering, 2009, 31( 10) : 1481- 1486. (in Chinese))



