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Lateral displacement analysis of soft soil foundation
under embankment

LIU Jin-long' ,CHEN Lu-wang”, WANG J+I1i’
(1 Department o f Civil Engineering  He fei University s He fei, Anhui 230022 ,China;2 School o f Resource and
Environmental Engineering » He fei University of Technology ,He fei,Anhui 230009 ,China;3 Institute of Rock
and Soil Mechanics ,Chinese Academy of Sciences ,Wuhan , Hubei 430071, China)

Abstract; [Objective] In order to better measure lateral displacement of road, the characteristics of lat-
eral displacement of soft soil foundation under embankment were studied. [Method) A typical embankment
was studied systemically with nonlinear finite element method,and the location of maximal lateral displace-
ment and its measuring method were also discussed. [Result] Comparison analysis showed that lateral dis-
placement, which happened synchronously with vertical settlement increased rapidly, would be reduced pos-
sibly at consolidation stage with strong dry crust and thick soft soil layer. Inclinometer pipe could not
measure this phenomenon conveniently due to its shortcomings, although it had been used in engineering
widely. It is also shown that the location of the maximal lateral displacement was changeable at different
construction stages. [Conclusion] The technique and instrument should be improved to measure lateral dis-
placement accurately. It is suggested that the inclinometer pipes should be placed between vertical surfaces
of the toe and the middle slope of embankment.
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Table 1 Physical and mechanical parameters of embankment and each layer
e d /kPa IS /kPa
Soil layer /(kN m‘*B) /(kN m‘*‘%) Permeability Cohesive 'Irfternal P01ss?n’s Young’s
Dry gravity Wet gravity coofficient strength friction angle ratio modulus

Embankment 18.0 20.0 1.0 16.0 11.0 0. 30 2 500

Crust 16.0 18.0 0. 005 17.0 12.0 0. 30 3 500

Peaty 14.0 17.0 0.001 11.0 5.0 0. 35 1 500

Hard clay 18.0 19.0 0.007 16.0 12.0 0.33 2 700
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8 d;(2) 100 d, 2

, 5 (3) 4 m Fig. 2 Mesh of embankment and foundation with FEM
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Fig. 5 Incremental displacement vectors of embankment at different construction phases
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Table 2 Safety factors and maximal displacements at different construction phases

() /cm (yn)/cm
Construction phases Maximal lateral displacement Maximal vertical settlement Safety factor
2 m Filling to the height of 2 m 6.3 8.9 2. 44
The fist consolidation phase 4.7 16.1 2.57
4 m Filling to the height of 4m 13.0 32.3 1.33
The second consolidation phase 12.6 42.2 1. 41
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Isoline of lateral displacement of embankment at different construction phases (Unit;cm)
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