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Numerical Analysis of Reclaimed Foundation Consolidation and
Settlement and Back-Analysis of the Soil Parameters
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Abstract: Considering the actual conditions of the road engineering in Baosteel tidal-flat enclosure re-
gion, the finite element software Plaxis is carried out to simulate the construction process of the PVDs
with preloading. And consolidation and settlement characteristics of the large-area reclaimed soft soil
foundations are analyzed from a numerical perspective. A comparative analysis of post-construction settle-
ment models is made to evaluate their effects. Combining the specification with one-dimensional consoli-
dation theory, a back-analysis of the soil parameters is performed. The results show that the principal set-
tlement occurs in the preloading period. Asaoka prediction model has the highest accuracy in the site.
The back analysis shows that the smaller compression modulus and consolidation coefficient of the soil due
to structural disturbance are the reasons of higher theoretical calculation value of subsidence and “fast be-
gin to slow after” of the numerical simulation.
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Fig. 1  General survey of roads
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Fig. 2 Variation of filling of embankment
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Table 1

Parameters of soil

Mohr-Coulomb #71 £: %
HZE FiRI1/kPa NEEEEM/(°) TP R/ kPa JARIL v

i+ 5.0 25.0 12 000 0.27
@, 10.0 10.0 3 463 0.30
@, 4.0 29.5 3 350 0.30

Hardening-Soil 15 %) 2%k
WZ FiERI1/kPa WEEEM/(°) m C. €in

@, 9.0 31.0 1.0 0.335 1.202
@ 11.0 25.0 1.0 0.447 1.666
®, 21.0 19.5 1.0 0.269 0.89%
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Fig. 3  Numerical model of Weiqi road
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Fig. 4  Deformation cloud chart of Weiqi road
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Fig. 5 Settlement-time relationship of Weiqi road
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Fig. 6 Layered settlement-time relationship Weiqi road
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Table 2 Regressive models and results

WE TIE Uik

HEiY ik
mm mm
XLHZR S, =t/(a+pt) 623.4  53.1
S S, =S, —aexp(-pr) 669.2  98.9
=Rk S, = L/(1 + Aexp( - Bt)) 636.5  66.2
Asaoka 3 S, =S, = (S, = Sp)exp(-t/a;) 608.4  38.1

i no P — —_—
SRR S = 2/_:1 E—O(zj o -z ) 707.0 136.7
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Table 3 Results of back analysis

H4i A5/ MPa [ 45 R4/ (cm2 -s™h) HAEVTE/ mm o
)= ST LR/ mm
et % R ST A T
Z5-L I @I RS 12 3.0 3.38 0.007 14 0.003 26 221. 4 196. 5 191.5
2 FLAE FE@TNRAS )2 3.0 3.22 0.007 14 0. 003 87 145.2 135.3 126. 4
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Fig. 7 Comparative curves of back analysis
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