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Experimental study on active earth pressure of cohesionless soil with limited
width behind retaining wall

YANG Ming-hui, DAI Xia-bin, ZHAO Ming-hua, LUO Hong
(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: An experiment is conducted to study the active earth pressure of cohesionless soil with limited width behind retaining
wall in three different modes, which are translational motion, rotation around bottom and rotation around top. In the experiment,
the failure modes of the soil and the distribution of the active earth pressure with different backfill widths are observed. The
results show that the failure surface of the limited-width soil behind the retaining wall is a continuous one, which continuously
moves to the outside and approaches a fixed position with the increase of the backfill width. But the failure surface of
cohensionless soil is always located inside the Coulomb failure surface. Furthermore, the actual active earth pressure is less than
that calculated by the Coulomb's theory, and the difference increases with the decrease of the backfill width, which indicates the
Coulomb's theory is not applicable anymore for the backfilled soil with limited width. In addition, the motion patterns of
retaining wall have great effects on the distribution of the active earth pressure. When the motion of retaining wall is
translational, the earth pressure increases to a peak value first, then decreases with the increase of depth; when the retaining wall
is rotating around the bottom, the earth pressure linearly increases with the increase of depth; and when it is rotating around the
top, a significant earth arch effect is observed at the upper part of the retaining wall
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Fig. 1 Setup of testing system

WFFL T AT BV AR s g o A A, 00T 1 35 1
BRI ER, BP0,
WA PR AR 25 s i, L R 2 B
2, (HBIYIEA A bl B2 R A
TR AT AT ABAQUS, B R ML 4 MR L35 11
LB b AT TS MR b T R S
AR AR IS, e T R A A )
TIRAR T %, ABLEEART A BOE TARBIR O Bk
AR

RIS O B AT PR A T S
WO BT BB AL, AR LR B T A B L R
NEHER LSz, A frl sl TR Se g R
Koruko R, TSR A A R AR ARG TAE, T
A PR 98 P L AR L s AL S AR e,
Loes L TR, BATEE S HME S TR
B STk, AR R EAT R C R Ak,
TT AN ) 15 A4 AR (e ABS AR = 55 FE8 P 4 Js g 3 A Y
WU, AR A3 d5 J A7 BR AR AR A28
s 3 o3 AR, RSO OA T 5 0 A B A PR A s
T E IR -

1R REg

R A B RAG IEAT St A7 BB JE A - 10 5
TR AR R A TR R A P IS Bh
AR GOAE B R AL 3 ALY
1.1 £+t

RIGFASE 58 50 mm 5 AN AR 7 5 10 46 7R AE
B RESLZEM A S sh s, A s sk 5 s 450,
s KN G sh £ h%  R i e B v A R A HE
ZA AN Ay (] 5 248, ek MO A R R e L
(56 5 o FLrh TG SRS BRI BRSO M MR . 3%
T A JE 20 mm (137 BIAR AL S s VS sh RS R 1R
B —HAR R, 5 S PR RS Sl RS 5 AR )
AR 2 LA ARG N 1550 mmX 700 mm X
1400 mm (X B8 X 5o

R AN ) AR A A AR K 4T 77 43 A i
SEMR, RV SRR R T A e g e, AR
B R E AT R . R, SR T
AR TR AT S RN 10 mm,  LART 140+ RS
t, BAkgs R 1.
1.2 HEEHiEH RS

Terzaghi®i Y, 4 -1-5% = 5h -+ 15 1050 A5 52 B4k
AR R, TR AR FFTIRE I T ix— il
R, A UGR IR AR T8l Sebb ) 3l L Bekl
TGN 3 PR RIBE AR AL ik, X EikEiEs)
I R GEAT R B

FERE LA 20 bR v e AN IR AT, Al coRs 3L
[ s WRFFAT I DAEAN, ARSI NS BBk,
TR R AN [ e AEVE sha4hs . RN, g b
Bk, TEENPARE D ke MIRNE SR, RN ik
Pk, JERGRE LN SRS, WK 2.

AR, RS LR IEA, Bl RE T 5h (L



1

ZL L T VRS S) ve  ole whe ) [ sV S A A 133

TR T 8Os B RIBA R R IR 4 £,
Bl Pt ik s (LU FRR RB #0D; Ak, £
NIBFFE R FIRAT 4 6%, BLRIPYRE SRS T 5)
(BURHR RT B0, WIE 3.

B 2 EshEimEaintiRg (RED

Fig. 2 Motion control device of active retaining wall (top view)
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Fig. 3 Motion modes of rigid retaining wall
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Fig. 4 Layout of earth pressure cells
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motion modes
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Fig. 6 Integral settlement of sand
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Fig. 7 Failure mode of soil in T mode
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Fig. 8 Failure mode of soil in RB mode
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Fig. 9 Failure mode of soil in RT mode
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