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Lateral earth pressure and load-reducing effect behind
retaining wall with EPS cushion and light-weight soil

XU Xiaoliang’, WANG Xinpei', ZENG Linfeng', ZHANG Tingfeng’, QIAO Suyun?

(1. College of Civil Engineering &. Architecture, China Three Gorges University, Yichang 443002, Hubeti,
P. R. China; 2. Yichang Fugiang Engineering Group Co., Ltd., Yichang 44300, Hubei, P. R. China)

Abstract: Laying a flexible cushion or backfilling lightweight soil behind the retaining wall has important
engineering significance for its optimized design and cost reduction. By carrying out model tests of retaining
walls under different level of loads, the magnitude and distribution characteristics of the lateral earth pressure

when laying EPS flexible cushion, backfilling lightweight soil and applying it simultaneously are analyzed, and
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the load-reducing effect is discussed. The result shows: when the retaining wall is paved with flexible cushion,
backfilled with lightweight soil, or both applied, the lateral earth pressure exhibits a “bulging” nonlinear feature
that increases first and then decreases with the burial depth, and the maximum value of earth pressure generally
appears at half of the wall height; under the same loading, the load-reducing effect of backfilling lightweight soil
is relatively weak, achieving a reduction rate of 10%-25% , the maximum load-reducing rate of laying a flexible
cushion is increased by 1.5 times compared with lightweight soil, when both are applied, the load-reducing
effect is the most significant, and the maximum load-reducing rate is increased by nearly 3 times; the load-
reducing effect of the flexible cushion decreases with the variation of thickness, the foam content is more
sensitive to the load-reducing rate of the backfill lightweight soil. In the engineering project, a medium-thickness

cushion 1s an optimal choice, if the applied load of the backfill is large, the content of the backfill lightweight soil

can be appropriately increased.

Keywords: flexible cushion; lightweight soil; retaining wall; lateral earth pressure; load-reducing effect
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Table 1 Basic physical properties of soil

W o/ e KR PR R fLpr
(g/cm?) Gy w/% wp/ % w./ % L e
1.68 2.71 2.46 14.3 35.9 0.79
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Table 2 Fast shear test results of EPS lightweight soil

o WikE W o/ FR e/ PIEEESM
/% (g/cm®) kPa /(%)
1 0 1.86 14.04 8.44
2 0.1 1.82 13.99 8.55
3 0.2 1.78 13.96 9.40
4 0.3 1.72 12.98 11.90
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Fig. 1 Schematic diagram of retaining wall model box
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Table 3 Sensitivity coefficient of earth pressure cell

G5 K

CH1 0.023 547

CH2 0.020 337

CH3 0.021 457

CH4 0.020 475
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Fig. 2 Distribution curves of lateral earth pressure with different cushion thickness
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Fig. 3 Distribution curves of lateral earth pressure with different amount of foam

+HEJ1/kPa

0.0 0.5 1.0 1.5 20 25 30 35

0.1}

02F

0.4 F

05 B A O

—— R

—O— BEEAED cm YIS E0.1% —8— HYZERFA om KIS R0.1%
O BYZIERE2 om JBPIE0.2% =8 HBYZILRF4 em A5 10.2%
0.6 % —O— HYZELEE2 em KIS E0.3% =3 HYZILEFA om M1 T5 10.3%

(a) Z 4%

+JE J1/kPa
00 05 10 15 20 25 30 35 40 45

—O— HZERED cm PRI R0.1% —— BYZERFA om KIS R0.1%
= BYZIERE2 em JIKIBR10.2% =R BYZIERES om HLAKIE0.2%
0.6 - - HYZELEED em JABR0.3% =3 2 om WIS §0.3%

(b) U2 fiif

B4 AEAGIATERELENBIBRELHL

Fig.4 Variation curve of lateral earth pressure with burial depth under different combinations
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Fig. 5 Load-reducing value and rate of flexible cushion

3 U AR A 7 i A< A AT WY G L ELAE — A
A G A FOnS Bl R 1B BRI, R 2
1096 S )5 #2721 16 %6 F1 26 00, 3 FHIRFE 292 10%
T AE = 5 A 480 R D % i 48 (73031 249 S B i LK H
B39 1/2F0 2/3)VE TR L AR R4 T iR B A7 BT R AIR
ZYTES5 Y LU .

(1 e 135

I RIER0.1%  —o— KB R0.1%
RS E0.2%  —a— kiR E0.2%
0.4 | IERIBI0.3% —e—iEUkER03% 430

Ui o =R AT
He BEHITHHERMIHE
Fig. 6 Load-reducing value and rate of lightweight soil
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Fig.7 Load-reducing value of flexible cushion -

lightweight soil
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Fig.8 Load-reducing rate of flexible cushion - lightweight soil
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