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Seismic stability of anti-sliding cantilever retaining wall with EPS compaosite soil
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Abstract: Shaking table tests are conducted on the inverted T-shape cantilever retaining walls with an anti-sliding tooth to
comparatively study the seismic stability characteristics using EPS composite soil and Nanjing fine sand as backfills,
respectively. The seismic responses of wall-soil system and dynamic earth pressure digtribution behind the wall are
comparatively analyzed. The influences of displacement modes of retaining wall and the properties of backfill on dynamic earth
thrust are emphasized. The experimental results indicate that when using EPS composite soil as backfill, the acceleration
response on the backfill surface isrelatively small. The contribution of dynamic earth thrust to the wall rotation increases with
theincreasing input peak excitation. Theinertia interaction between wall and soil is closely related to the dynamic deformation
mode of backfill. The distribution of dynamic earth thrust behind the wall when using sand as backfill is obviously different
from that usng EPS composite soil. The relationship between the dynamic earth thrust and the peak ground acceleration for
sand-wall system is nonlinear, and the acting position of earth thrust is approximately 2/3 wall height. A linear relationship
exists for EPS composite soil-wall system, and the acting position is close to /3 wall height. The acting position of earth thrust
slightly moves down as the peak ground acceleration increases for the two test systems. Based on the comparison between test
results and severa classical andytic solutions, some suggestions are proposed regarding the seismic analysis of flexible
retaining wall when using EPS composite soil as backfill.
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Fig. 1 EPS composite soil-wall and Nanjing fine sand-wall models

BRI PR LB AR R ] 2 s 3 B
(R 1B SRR 0.3 m RIS R L4 1, B R HIAH
A RE SR 1B, JEERER 0.37 me A 4sk—rg 540
WA % (Wall-Nanjing fine sand system, WSS), [A[3E g
SUCARP IR 112 m, gy 5 JEES. 68 T RE-EPS
V8 & 144 % (Wall-EPS composite soil system, WES), 1%
JEBTBAIIE EPSTR A 1, [RIFES> BRI, [HIE A1)
EEREFRIFE N 112 me EPS R A - 1 [ X Sk fE 3 -
RIS A 1.32m 0.9m, Wi 1R,

EPS R & AR FE R vHBC LR skl L ZK e Rk $i
FERURAIRG, BN EPS Bk, FRx#iHELLRAS EPS
RIURLAE AT S8 50 S0 AR (PR 5 S K FLBIN B Ah Tt A5
RORIRE 5 46 S LA R (8], F2 47 7 d ST IR
1.2 $EiEEE

R R R IE SN Y B S Y o ]

“TV RUEME A, AR IS T 1 4 4 R
LCAITRIAE . BSR4 98 2 12 em. % 10 cm. £
SRR RSE LT 2 (). 441 45 ) SR FH oK TR ok
TR EE. ORI e L BT IR R SBC A B LK DK
Ve AKE D hb=05: 11 0.6 5.56. JEELRE A4
W7 AT B AN 22 AR o SRR 22 1 A B AL 52 TR A A e



2280 Fe)

+ T

2017 4F

INECA R EESR, AR RS R B LR R sz b 1
DI

%2 HET T EYIE NFHEFRIER
Table 2 Physical and mechanical properties of foundation sail
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Fig. 2 Profile of WSS and WES models
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Table 1 Physical and mechanical properties of sand backfill
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Fig. 3 Input seismic waves in shaking table tests
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Table 4 Peak horizontal displacements of wall top under different
loading conditions

WK T
RER EL-1 TA-1 EL-2 TA-2 EL-3 TA-3 TA-4
WSS 049 119 195 447 6.16 11.77 25.05

WES 031 0.89 137 3.08 515 929 16.48
Rea4ksh 018 030 058 1.39 101 218 4.67
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Fig. 5 Retios of peak displacement of wall top to height of backfill
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Table 5 Calculated results of dynamic earth thrust behind wall

WIAER SEN B EL-1 TA-1 EL-2 TA-2 EL-3 TA-3 TA-4
Py/kPa 0.352 0.39%4 0.579 1.103 1.318 1.919 4.930
P,/kPa 1.758 2.673 3.706 5.938 6.341 10.247 11.284
WSS Py/kPa -1.588 -2.147 -2.888 -4.454 -4.904 -7.291 -7.833
a 0.166 0.156 0.153 0.150 0.153 0.146 0.143
bs -0.0133 -0.051 -0.041 -0.024 -0.009 -0.023 -0.055

APy /(kN-m™) 0.557 0.861 1.198 1.930 2.052 3.353 3.704
Py/kPa -15.67 -11.260 -30.37 -38.31 -40.88 -65.24 -92.76

P,/kPa 2.415 1.562 3.421 5.199 4.79% 6.248 8.496

WES Py/kPa 0.506 0.375 0.962 1.88 1.527 2.28 3.14
8 0.047 0.043 0.035 0.042 0.037 0.029 0.021

be -0.019 -0.014 -0.008 -0.0 -0.004 0.002 0.009

AP/(KN-m™) 0.463 0.721 1.001 1.538 1.406 1.808 2.427
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