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Lateral earth pressure on rigid retaining walls with EPS deformable
geofoam inclusions

XIE Ming-xing, ZHENG Jun-jie, SHAO An-di, JING Dan
(Institute of Geotechnical and Underground Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The finite difference program, FLAC®®, is used to model the rigid retaining wall with EPS (expanded polystyrene)

deformable geofoam inclusions, and the lateral earth pressure on the wall is obtained from numerical results. The at-rest state,

active state and passive state of the retained soil behind the wall are studied, and the reductions of EPS on the lateral earth

pressure with different wall displacements are also analyzed. The results indicate that EPS has little influence on the wall

displacement required by the active state. The reduction of EPS on the lateral earth pressure decreases with the increase of the

wall displacement in the retained soil between at-rest state and active state, while that increases firstly and then decreases with

the increase of wall displacement in the retained soil between at-rest state and passive state.
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Fig. 1 Numerical model for gravity retaining wall with EPS
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Table 1 Physico-mechanical parameters

upes HPEBIE/MPa  JARALL EJE/(KN-m?)
b 11000 0.20 23.00
EPS 5.4 0.16 0.18
YA 21000 0.20 24.00
Ht 60 0.33 20.00
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Table 2 Friction angles of interfaces
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Fig. 2 Distribution of lateral earth pressure at rest state
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Fig. 3 Relationship between lateral earth pressure and lateral

displacement at different depths at intermediate active state
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Fig. 4 Distribution of lateral earth pressure at active state
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Fig. 5 Relationship between lateral earth pressure and lateral wall

0 -20 -40 -60 -80 -100

displacement at different depths at intermediate passive state
181 F RGBS B s -
71, JUHE o F1 6 BBURI, PECHsht 5 s 5
R ZEE 2, RIAE AR sEs™. B 6

Ne=0mAl =1 mPATHABEEPIRE FAFLE
TR AT 2. WEh LR DFERREEE 2~10 m
O R P 2T A, TAERERSEE 0~2 m JE RN
KUK, A O i sh L 7 4 At
t=0m i, PRGN L I REEEM K=
8.53; t=1ml, BRI KPS RBBAE R
Kyon=28.08. %HE t=1mM) EPS 5, #z)Lt/E I8/
Fr=1mWESHLES, Kon=0.95Kn-

e .
1500 2000 2500
+HJ1/kPa

0 500 1000

6 WEAPRETKFELENSHE

Fig. 6 Distribution of lateral earth pressure at passive state
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Fig. 7 Variation of EPS average compression and earth pressure

coefficient with wall displacement at intermediate active state
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Fig. 8 Variation of EPS average compression and earth pressure

coefficient with wall displacement at intermediate passive state
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