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Simplified Calculation Method of Lateral
Deformation of Gravity Retaining Wall
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Abstract: The lateral displacement function of the gravity
retaining wall was normalized through several excavations in
Shanghai. The simplified formula of lateral deformation of
gravity retaining wall was deduced through principle of
minimum potential energy. Meanwhile, factors that affect
deformation of gravity retaining wall were also analyzed. The
simplified formula was adopted to calculate the lateral
displacements of gravity retaining walls of ten excavations.
The average relative error between the calculated results and
the measured results is 13. 5% . which proves that the method

is suitable for calculating lateral displacement of gravity
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retaining wall.
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Fig.1 Measured and fitting lateral displacement curves
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Fig.2 Lateral deformation formula curve of wall
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Fig.3 Distribution of earth pressure on
both sides of wall
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Fig.4 Distribution of water pressure on
both sides of wall
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lateral deformation at the top of wall
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Fig.6 Relationship between load and lateral

deformation at the top of wall
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Fig.7 Relationship between width of wall and lateral

deformation at the top of wall

MNIEL 7 R RS T 7K F-37 R e (A 9 B2 R T i
T K. 1 T P A A A S T P WA R i A
B 1 (2RI MU TR R

WRITS: PN i W 28 B S e o e B |
B Jit Sk TOUAVE % Bt 4725 TR B2 14 38 o ina 38 Bt o
PRI 38 DRI/ » Bt 70 47 3t T 286 14 384
TS 00 o ) b o 3 S A 2 P9 348 A il ) e AL
AT e T (9 2 s e AR ) £

4 IREERIE

ARIHREE T R IX K 8 L 8 Ty X E 9 25
RS A5 St - S g TR ) b I 3 ) L 23 )R
FAASCHE S 1 22 30 AA2) TSR UK F A2 88 L FH LA
B o0 3R TE A A KON L S I L5 TSR (EL A 22 5
TR ARSI AE R I 1.



818 [f] $F K % 2 A R R 2 D o5 39 %
Fx1 BTUKFABITEESSNERLRE
Tab.1 Comparison between the calculated and the measured lateral displacement at the top of wall
75 THRAF THEWREE/m HUKGEE /m SRR/ SR RS o £/
k= TR ZUWEE/m IUATEREE /m HE/m RER/
. o SR IAR DI S ’
1 BB 9 £ B 5.45 4.2 12.0 36.9 45.3 18.5
2 %571 1% 4.90 4.2 11.0 21.8 20.0 9.0
3 AEFE R e 4.10 2.7 8.7 40.0 50.0 20.0
4 JE YR rhuL g o) 5.00 3.2 10.0 37.3 52.0 28.2
5 N 5.95 4.2 12.0 45.6 50.0 8.8
6 N iE 6.70 6.2 15.0 131.5 180.0 26.9
7 (iR 5.40 2.2 11.4 57.0 55.0 3.6
8 k=Y o 3.30 2.2 6.8 17.3 20.0 13.5
9 AR A F LR 6.30 3.7 15.3 22.3 22.0 1.4
10 Sk 4.80 3.2 9.0 27.2 26.0 .6
PG5 SR R A SCHE 0 B R 1) LI 45 TR 1996.1500) 91
. a0 ST 1 s SN N YANG Guanghua. Calculation of stability and deformation of
4 358 T 7K P 8 5 S s Tt 7K % 4% i I
/Ji‘il g J(:F1 $& ?%Efj Jj:ELJ J(q:f *Zf)(j\jj% o X gravity retaining wall composed by deep mixing piles [ J ].
1 2%y 1 2R SZ AT
j(lﬁ%}:jﬂ 28.2% Eilj\m%?j‘j 1.4%. :I:i,’:”i% Chinese Journal of Geotechnical Engineering,1996,18(4):91.
Ay 13.5% . 3L AE R B M X K e L5 ) [ 6] Osman A S,Bolton M D. A new design method for retaining walls in
:—Et @ TF‘ %m 7J( qz @Qﬂ} ﬁ;ﬁ 1 %ﬂ‘;g'_ﬁ% . clay[J]. Canadian Geotechnical Journal,2004,41(3) :453.
(7] &F3CH. KIBEREE-H U2 S 454 2 R B 43 B [T ]. 46+
5 ZiE J1%,2003,24(4) 557,
SHU Wenchao. Analysis of spatial deformation for cement
ARSCHRYE b s X AR T RS20, 38 o 15 —1k mixing piles-ring beam supporting structure[ ] ]. Rock and Soil
” N S 5 a0 e N ics,2003,24(4) . .
FE] ORI B B A R (B s g@hﬂnwjﬁ %;z):g;ﬂﬂm AL T
§ - . S L 22 DK . L8 Abst P E ST
2 SR R RN RIS S T W R B A o0
{}Ej:ijj Z—Et [ﬂ TF‘ élﬁ:l: 1: /‘] j:ljilz {ZI: 7J( SEZ ﬂi *5&7 E/‘J % 'ﬂﬁ ﬁ»;%; /A LIU Jianhang, HOU Xueyuan. Manual of excavation engineering
:Tit , EE ?%Tﬁﬁﬁi@jﬁﬁﬁ%ﬁﬁ , JHQXE%TEJ jﬂ:ﬁﬁ [M]. Beijing: China Architecture & Building Press,1997.
N o ; ; e 9] IR, B KU L BRE R A B 54 0 A TR LB
GaFRITE. oK VXt i A TR
Jﬁ* jﬁ\ﬁﬁﬁj&%ﬁi A }F /]T WEFELT]. 3t F TR % IE . 1999(1) 9.
*57 ﬂ: 17 T Tl‘%: ’ 5 *Uﬂ*u -H % E/‘J X‘_J' H:‘% HH T jj{£ B/‘J ﬁ HU Mengda. XIA Mingyao. Analysis of deformation mechanism
}5H ‘@ . %ﬁﬁ*ﬁ%\:{ Hﬂ , I8 %’{ EI’(J i j][] fj[g[zﬁifﬂ:? N iﬁE'%‘ j( of gravity retaining wall [ J]. Underground Engineering and
BRI AR MR DALl Tt
N 10 LB T I B A AT KT R A AR
PEE RS THUK -0 A N
ZEAy AT ] BESE T,2001,23(6) - 385.
7,5 %iﬁk : LI Xian.gfan,.WEI. J ianhuja,HE Zhimin. Integrated applicati(.)n. of
composite soil nailing.soil cement wall and anchor for retaining
(17 #SRILT S AR (JGI12099) [ST. dt 5. i 2 4% Tl technology[ J . Building Construction,2001,23(6) ;:385.
1999, [10] Ak SKENE. 530 AL R 5 T AR B AL
Code for Bracing Technology of Building Foundation Pit BRI PUE RS TR, 2001(1) 1 19.
(JGJ12099) [S]. Beijing: China Architecture & Building YU Wansheng. ZHANG Xiaobo. GAO Xiang. Practice and study
Press 1999. of design optimization of Chaohuayuan excavation engineering
[2] DG/TJ0S-61—2010 g sl TR AMAELS]. Fiif: [s. [J]. West-China Exploration Engineering,2001(1):19.
n. ],2010. (12] T%.th&W. 200 REBULYTE & B 3 454 (1 228 4
DG/TJ08- 612010 Shanghai Standard. Technical Code for HrLI]. 2 5URE 2005, 21(2) . 76.
Excavation Engineering[ S]. Shanghai:[s. n. ],2010. DING Tao, XU Jinming, LI Weihua. Analysis on horizontal
[37] Goh AT C.Behavior of cantilever retaining walls[J]. Journal of displacements of composite retaining structure for wide
Geotechnical Engineering. ASCE.1993.119(11) :1751. Excavation ] ]. Building Science,2005,21(2):76.
[4] Goh AT C. Finite element analysis of retaining walls[ D . [13] AREAEORVELFEP A5 M I TARS G AT ). it st . 2003

Melbourne: Monash  University. Department of Civil

Engineering.1984.

(5] ot WIZBEHNE R AR B L85 iuE 5L TE it

(1):36.
XIONG Juhua. Analysis of a case history of gravity retaining
wall[ J]. Shanghai Geology,2003(1) :36.





