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Calculation of earth pressure against flexible retaining
wall considering displacement
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Abstract: Based on the progressive rupture mechanism in the backfill, the modified Coulomb's solution of earth pressure against

flexible retaining wall is developed; and the nonlinear relationships between the wall movement and the angles of internal friction and

wall friction are derived. It is applied to an improved solution for beam on a nonlinear elastic foundation. So that a new calculation of

earth pressure against flexible retaining wall considering displacement is obtained. Comparisons of the calculated results with

observations from model test show that the calculated results of the earth pressure has a satisfying agreement with the observations.

This calculation can give some references to design of flexible retaining wall.
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Fig.1 Assumed rupture mode of soil
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Fig.2 Mohr's circle of stress
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Fig.4 Variations of earth pressure at the depth of 90 cm

5 4 @

(1) RS T RN L e i AT X 4



# 10 4] AR

AR I i s 5

2941

TII5Em, HES T hE RSN EERE AR L A R A
SRBHIRA NI, AL T AR BOIRZS N ek )2
S EEARA, BE T RS LS IL S B A
M vk STE, PRI — 5 ikiE AT 2 St 3
PEpUiE, IS, RIS I
LI oA

(2) e B A G S o0 b, SRITAR L
TR EAS RIS B X s 2 3 A AT S
EMI AT, S )a 2Bl X b s R SEME A RV
FSto

(3) JRL o M - s A - e mT LRI, 36T
e A A, BT I AR R — B A
AL T AR APIRAS AT o Tk s
TIRIRRBRGesh LI T2 1), SARLAE A, ANF T
A RS2 B o B R 55 0 T ) = A B A i o 5
Jiike

2 % 3 MR

[1] CHANG M F. Lateral earth pressure behind rotating
walls[J]. Canadian Geotechnical Journal, 1997, 34(2):
498—509.

2] XUBRSZ, A, BSAE, AF. REEREER P

TSI T[] AT RRAR, 1999, 21(4): 505—
508.
LIU Xiao-lii YAN Chi, LU Bao-zhu, et al. An
experimental study of earth pressure on retaining wall in
sandy soils[J]. Chinese Journal of Geotechnical
Engineering, 1999, 21(4): 505—508.

31 BRBOIT. WIPERSRS 15 ) iRl ge At o 5 i 43 4 (D).
BUH: WK, 2001.

[4] SHERIF M A, FANG Y S, SHERIF F R L K, and K,
behind rotating and non-yielding walls[J]. Journal of
Geotechnical Engineering, 1984, 110(1): 41—56.

[5S] BANG S. Active earth pressure behind retaining walls[J].

Journal of Geotechnical Engineering, 1985, 111(3): 407

(8]

[10]

(11]

—412.

FANG Y S, ISHIBASHI I. Static earth pressure with
various wall movements[J]. Journal of Geotechnical
Engineering, 1986, 112(3): 317—333.

MATSUZAWA H, HARARIKA H. Analyses of active
earth pressure against rigid retaining walls subjected to
different modes of movement[J]. Soils and Foundations,
1996, 36(3): 51 —65.

JEZE, ALK, IRHIIR, 45, SRR ] SN BN SY +
10 B R S WK 2 LA AR, 2005,
39(11): 1690—1694.

GONG Ci, YU Jian-lin, XU Ri-qing, et al. Calculation of
earth pressure against rigid retaining wall rotating
outward about base[J]. Journal of Zhejiang University
(Engineering Science), 2005, 39(11): 1690—1694.

TOR, B, TR, AR MO 2 3) 5 s ).
KALRFEBEBEHE, 2007, 24(4): 46—49.

HUANG Bin, YANG Hong, HE Xiao-ming. Research on
active earth pressure under non-limit state[J]. Journal of
Yangtze River Scientific Research Institute, 2007,
24(4): 46—49.

PR, M. AR S T IR INENIR D). A
+7J1%%, 2010, 31(2): 615—619.

LU Kun-ling, YANG Yang. Preliminary study of active
earth pressure under nonlimit state[J]. Rock and Seil
Mechanics, 2010, 31(2): 615—619.

M, W EE, UK, AF. BRI N )
B = 0RRETIE ], A1 %, 2005, 26(11): 1700—
1704.

SHI Jian-yong, LEI Guo-hui, Al Ying-bo, et al. Stress
path controlled triaxial experimental study of lateral earth
pressure behavior[J]. Rock and Soil Mechanics, 2005,
26(11): 1700—1704.



