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Numerical simulation of rainfall infiltration - expansive soil - rigid
flexible composite retaining wall

WEI Bingxu', YI Lei', LI Jinming®, XIE Tangxin', YANG Chao’
(1.School of Transportation Engineering, Changsha University of Science & Technology ,Changsha 410114, China;
2.Guangxi Road Construction Engineering Group Co., Ltd.,Nanning 530029, China)

Abstract: To investigate the variation of lateral pressure on the backside of retaining walls in different
rainfall conditions and the influence of expanded polystyrene (EPS) layer modulus on stress-strain
behavior of rigid-flexible composite walls, this study employed GeoStudio and FLAC®™ software to
numerically simulate the behavior of embankments with expansive soil subjected to rainfall. The results
indicate the following: (D With rainfall infiltration, the lateral pressure on the backside of the wall
significantly increases; during the rain cessation period, the lateral pressure increases for deeper soil
layers, while it decreases for the surface layer. 2 Compared to rigid walls, the rigid-flexible
composite walls exhibit significantly reduced lateral soil pressure and horizontal displacement; as the
modulus of the EPS cushion decreases, the compression of the cushion increases, leading to a
significant improvement in pressure reduction. 3 The modulus of the EPS layer should be selected
based on the specific engineering requirements.
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Fig. 1 Rigid-flexible composite retaining wall structure
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Fig. 2 Calculation flow chart
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Table 1 Physical and mechanical parameters of retaining wall

B FMERLR/GPa | AL HJE/ (kN-m™)

Pt 21 0.2 24.5
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Table 2 Physical and mechanical parameters of

expansive soil

e Y/ s | IR | ZER 1| FEE | ek
S Nem™) | | B/MPa | kPa 1) | B

e 18 0.33 12 24 18.0 0.01
T4ZE 22 0.30 32 65 24.8 0.03
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T W/ (kg-m™) | FRHERTEL/MPa THFALE
1 — — —
2 24 8.0 0.1
3 20 5.5 0.1
4 16 4.0 0.1
5 12 2.0 0.1
6 10 0.8 0.1
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