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Finite Element Comparative Analysis of Embankment Settlement for
Expressway Expansion on Thick Soft Soil Layer Foundation Sections

CHANG Zhanyi, LUO Zhaojian
( Guangdong Provincial Transportation Planning and Design Research Institute
Group Co., Ltd., Guangzhou 510440, Guangdong, China)

Abstract: To solve the problem of excessive differential settlement between new and existing embankments after
expressway expansion in thick soft soil foundation sections, and to effectively control subgrade settlement and ensure
operational safety, this study takes an expressway expansion project in Guangdong Province as the engineering
background. Three treatment schemes are proposed according to the actual site conditions, namely cement mixing pile
with filled embankment, pipe pile with filled embankment, and pipe pile with foamed lightweight soil embankment.
Finite element numerical simulation is employed to analyze and compare the embankment settlement performance of the
three schemes. The results indicate that the three schemes differ significantly in controlling total surface settlement,
post-construction settlement and differential settlement. The scheme of pipe pile combined with foamed lightweight soil
embankment presents the best performance in reducing total surface settlement and post-construction settlement.
Meanwhile, its differential settlement between new and existing embankments is also smaller than that of the other two
schemes. The research results not only provide design guidance for the subgrade expansion of the soft soil foundation
sections of this expressway, but also offer valuable references for similar projects in the Pearl River Delta region.
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