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Calculation method of foundation settlement of embankment filled with
foam light soil

XUE Guomao', LI Jinlong', XIE Guigiu', LI Fan®
(1. CCCC Construction Group Co., Ltd.,Beijing 100022, China;2. School of Civil Engineering, Central South
University , Changsha 410075, China)

Abstract: In order to explore the settlement and deformation characteristics of the foundation of the
embankment filled with foam lightweight soil, the vertical additional stress of foundation was deduced
using the numerical integration method, and a theoretical calculation model for foundation settlement
of light soil embankment was proposed combined with hierarchical summation method. And the
engineering example analysis was carried out, based on a foam lightweight soil embankment project on
Guanglian Expressway. The results showed that, caused by the action of the foam light soil
embankment, the theoretical settlement value of the foundation is distributed in a V-shaped curve in the
horizontal direction, and the settlement at the center of the embankment is maximum. The closer to
sides of embankment, the smaller the settlement of foundation. The overburden load of the foundation
soil can be reduced by the foam light soil, reducing the overall settlement. The theoretical value of
foundation settlement is in good agreement with the field measured data. Therefore, the rationality of
the settlement calculation method is verified. This study can provide reference for the design and
construction of light soil subgrade.

Key words: lightweight soil embankment; foundation settlement; vertical additional stress; layered sum
method
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Fig. 1 Calculation schematic diagram of additional stress

caused by the line load
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Fig.2 Calculation schematic diagram of additional stress

caused by the trapezoid embankment load
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Fig. 3 Calculation schematic diagram of additional stress

caused by the uniformly distributed strip embankment load
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Fig. 4 Schematic diagram of a typical embankment section

of foam light soil replacement
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Fig.5 Schematic diagram of loading of embankment filled
with light soil
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Fig. 6 Cross-sectional dimension drawing of embankment

filled with foam light soil (unit:m)
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Fig. 7 Schematic diagram of the profile of the sedimentation instrument
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Table 1 Mechanical parameters of the rock and soil layers

- 2 m iyl MEI1/ EERES BRMERTRY RERRRE/ —_—
(kNem™) kPa *) MPa MPa
A+ 12.5 18.20 22 20 25 40 0.35
T IR 75 18.20 22 20 25 40 0.35
IR 1 R 75 5.88 150 5 150 - 0.35
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Table 2 Value reference for the main calculation parameters

L,/m L,/m Ly/m p,/kPa p,/kPa E /MPa

12.0 8.0 5.0 44.1 136.5 40.0
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Fig.8 Horizontal distribution of the vertical stress of foundation
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Fig. 9 Vertical distribution of the vertical stress of foundation
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Table 3 Calculation results of foundation settlement mm
TiH Hepak FEHE S m HESEH 9 m HEHERN 13 m BRI 17 m PRI 21 m PRSI 25 m
VUREAE 48.4 57.5 66.0 62.5 533 325
SEE 50.3 52.4 60.7 59.8 55.6 36.5
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Fig. 10 Comparison of the theoretical and the measured

values of foundation settlement deformation
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Fig. 11 Comparison of the influence of embankment forms

on foundation settlement
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