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Model test study on decompression performance
of EPS boards behind retaining walls

Zheng Junjie s Shao Andi, Xie Mingxing . Jing Dan
(School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, P. R. China)

Abstract: Setting a flexible pad cusion behind the rigid retaining wall can effectively reduce the lateral earth
pressure. Expanded polystyrene (EPS) geofoam is a common flexible material that has the characteristic of
easy compression. In this paper, through the retaining wall model test in laboratory, the lateral earth
pressure distribution of different EPS boards with different elastic modulus and thickness is studied; the
influence of elastic modulus and thickness on the decompression performance of EPS boards under different
loadings on the filling surface is analyzed in detail. The influence of compression value of EPS board on the

*® numerical modeling. The research

lateral earth pressure on retaining wall is also analyzed by FLAC
results show that the EPS board can effectively reduce the lateral earth pressure behind the retaining wall;
the smaller the elastic modulus of the EPS board, and the larger the thickness, as well as the external load
on the surface of the backfill wall, the decompression effect of the EPS board becomes more significant.
After the EPS board thickness increases to a certain extent, the decompression effect of the EPS board will

not increase significantly. The best decompression effect can be obtained when the EPS board thickness
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reaches 0. 1 times the wall height.
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Fig. 1 7] strain-controlled direct shear instrument
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Table 1 Compression mechanical properties of EPS

with different densities

EPS G S %14l Hod A
Hrg  p/(kgem ) E/MPa E/MPa E/MPa
A 6 0.74 0.67 0.71
B 10 1.58 1.67 1.63
C 11 1.68 1.94 1.81
D 13 2.33 2.35 2.34
E 15 3.70 3.37 3.54
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Table 2 Load at different levels

AT B 2 Tk A% 4k kg SFR AT/ (KN« m™?)
— 20.4 1.162
= 40. 8 2.325
= 61.2 3.487
| 81.6 4.649
H 102 5.812
A 122.4 6.974
+ 142.8 8.136
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Table 3 Test conditions

T4 EPSARJE ¢/cm EPS HLi%

1 0

2 4 A
3 2 A
4 1 A
5 4 B
6 4 C
7 4 D
8 4 E
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Fig. 10 Comparison of measured and theoretical values

of lateral earth pressure without external load
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Fig. 11 Distribution curves of lateral earth pressure along

wall height for EPS board of different thickness
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Fig. 12 Distribution curves of lateral earth pressure along

wall height for different EPS elastic modulus
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ok E/MPa c¢/kPa  ¢/(*) g p/(kgem )
PR3 20 0 38 0. 30 1600
EPS(A) 0.71 0. 20 6
EPS(B) 1.63 0. 20 10
EPS(O) 1. 81 0. 20 11
EPS(D) 2.34 0. 20 13
EPS(E) 3.54 0. 20 15
P HEE 200 0.25 7000
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