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Centrifuge modeling on reinforced soil segmental retaining walls under different
toe restraint conditions

CHEN lJian-feng, ZHANG Wan
(Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: The centrifugal model tests are performed on four reinforced soil segmental retaining walls under different toe
restraint conditions, which are normal toe restraint, smoothing the block-pad interface, smoothing the pad-foundation interface,
smoothing the pad-foundation interface and then excavating the foundation soils in the front of the leveling pad. The influences
of the toe restraint condition on the internal stability of reinforced segmental wall under working stress are discussed. The test
results show that the toe restraint conditions significantly affect the internal stability of reinforced soil segmental walls. For the
wall that the block-pad interface is smoothed, the bottom block slides along the block-pad interface, which leads to an obvious
increase in the horizontal displacements and reinforcement strains within the middle and lower parts of the wall and a triangular
distribution with height of connection loads between reinforcements and facing. For the wall with the pad-foundation interface
smoothed, the foundation soils in the front of leveling pad can provide the pad with enough restraint, thus the internal stability
of the wall is the same as that under the normal toe restraint. The purpose of smoothing the pad-foundation interface and then
excavating the foundation soils in the front of the leveling pad is to simulate the condition that the toe is scoured. In such
condition, the pad slides along its interface with the foundation soils, the facing displacements and the reinforcement strains
within the middle and bottom parts of the wall increase significantly, and the connection loads in reinforcements are close to the
maximum reinforcement loads under the limit state calculated by the AASHTO method, but the wall still remains stable. In the
extreme situation where the toe is eroded by scouring, the effect of toe constraint should not be considered in the design of the
reinforced soil segmental retaining walls. For the walls under working stress, the reinforcement loads can be calculated using
the K-stiffness method with consideration of the toe restraint effects.
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Fig. 1 Schematic diagram of retaining wall
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Fig. 2 Schematic diagram of toe eroded by scouring



10 R g0,

S5 ANIF R B AU T R U 9 P A 1907

=1 RABRAR
Table 1 Test plans

) B BEZ) AT

5L ST FE A B L HE
w1 IEH EH HE
w2 i Ab B IEH HE
W3 EH i Ab B HE
W4 EH S Ab B AHE

1.2 REMRSHE

(D) EHAE S5+

BERY P RE I L S T S5 R A D,  R
SHTRIGH e AR . W IERR. BN TR
I3HIN 1,65, 1.44 glem’. fEEEERRIN, 6% S
T (AT 25 S 43 A 85% M1 65%, T S 435l
97%FH1 95%, XN EESNHIN 1.62 glem’ K 1.57
g/em’ o ST B BYAR 56 75 B 3t LRI - 10 Y R £ 43
N 42° F136°

(2) ikt

PR R P JE e IR T 2, x A B g Rk
HBEAT Y8 A P ARG, AR AR R PR R E N 2.51
KN/m, 5% K2 R ER A 0.91 kN/m, WIEE (5%
K E R R R E S KR ) 24 18.2 kN/m.
N A 3 LAASE A A5 31 J5 R A5 A 1) A PR 0z o B
50.2 kN/m, WIBEH 364 kN/m.

(3) BEMIBEHR 55 7K~ 5 g

B T AL R 7K S 326 R A2 EH 7K YR D SR e S70 T ) 2
TREE BRIk 3 B, BEERRSEA 30 mm (R
X30mm (%) X50mm (K), JEEBA ME, e
SR B AT, TR S PR U R B

FHR 2 (6] R B 4 . K3 )8 RS 25 mm (7)) X 60
mm (55) X100 mm ().

Bl 3 S Sk TR
Fig. 3 Facing block and leveling pad
1.3 HEENEHIE
FERG TR A BB MU T PA) B 15 i VG e Al

FLPEFEMAAT B, DAL R A A B P 79 00
Kl 3Rl (PET) ZEWIBIRLEL, 7ERIFIHAR 3 AW
BE RIRIR LMK, IR R DU L0, 1kt
R 58 R MY T 5 A R T g B T B 45 DA /N3 5 2
o

FIRE, SR FH SR U TR £ 0 MBI e

SR BB C A, W 4 () (b) Fiw.
B P b i S R

(1) SR FHRD RV 2 A M B 1, s 1) 285 B oy
1.62 glenr'’.

(2034 B8 7K PS5k 8 S FH 0 ) - 2 A 2 B SR T A
Hikig.

(3) JHEH — ZHRT A, 2 58 ot B
FEWIE L, FIRG R R EAT IR S, EmIE L% AN 1.57
glem’, SRIGEHVCIIA, WAES, B AR K

SERUE 1 W1 E4EEREA AN 5 FioR

(a) BB (b) 3k 5 i
4 SEHEAR ESCERIE

Fig. 4 Smoothing of toe interfaces
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Fig. 7 Deformations of model wall after tests
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Fig. 8 Horizontal displacements of facing and leveling pad
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