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Finite element analysis of reclaimed soil foundation consolidated by surcharge
preloading combined with vacuum preloading
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Abstract: The reclaimed soil foundation is consolidated, and its vacuum preloading consolidation process is very complex, so
are the boundary and initial conditions. Through the analysis of the formation of the reclaimed soil foundation and its
consolidation process, the initia pore water pressure and the delivery of negative vacuum pressure in the PV Ds are studied. The
negative vacuum pressure is applied in the sand layer and the PVDs eements. The nonlinearity constitutive relation
(Duncan-Chang’s model) is incorporated into the Biot’s consolidation theory program. Considering different load conditions,
initial conditions and boundary conditions, a genera-purpose program is compiled to anayze the behavior of the soft clay
consolidation by use of the plain strain FEM. The program can both calculate the vacuum preloading and the surcharge
prel oading combined with the vacuum preloading. Two actud projects are calculated using this program. Comparison with the
field measurements indicates that the proposed method reflects the developing trend of settlement and pore water pressure of
the projects.
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Fig. 1 Sail layer distribution of the reclaimed soil foundation
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Table 1 Parameters of soil strata for calculation and Duncan-Chang’s model

S c j m E g Bi%E 28/ (cm « s MR  BE R KAE
A kPa () /kPa  /(kN » m?®) k, k, K %n tR  /kPa
%ggif 12 050 032 2600 17.2 2.82x107  2.73x107 95 0701 080 1013
WARE 1 18 050 035 3200 18.0 3.11x107  3.10x107 95 0701 080 1013
W 10 036 035 2600 17.0 1.12x107  1.03x107 95 0.701 080 1013
WiemEit 15 045 035 2700 17.4 5.23x107  5.13x107 95 0.701 080 1013
Mg+ 32 051 030 5100 19.3 1.16x10°  1.02x10°® 300 0.40 0.80 1013
HEKHR 0 050 025 3000 12.0 0.001 0.001 500 0.40 050 1013
KX 18 046 026 2500 18.0 5.30x10°  5.03x10° 150 0701 080 1013
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Table 2 Parameters of soil strata for calculation and Duncan-Chang’s model
. c j E g BERSU(m - sY  prmmEg BiEm IR RAUE
T E AR . m 3 - IKP
/kPa  /(°) /kPa  /(kN « m™3) K, k, K B#¥n R a
YAV A
mégg;j;f+ 12 0.50 0.32 2600 17.2 2.82x107 2.73x107 95 0.701 0.80 101.3
N/
WE T 18 0.50 0.35 3200 18.0 3.11x107  3.10x107 95 0.701 0.80 101.3
W 10 036 035 2600 17.0 1.12x107  1.03x10” 95 0.701 080 1013
WeemEt 15 045 035 2700 17.4 5.23x107  5.13x10° 95 0.701 080 1013
g+ 32 0.51 0.30 5100 19.3 1.16x10°  1.02x10° 300 0.400 0.80 101.3
HEK R 0 0.50 0.25 3000 12.0 0.001 0.001 500 0.400 0.50 101.3
WX 18 0.46 0.26 2500 18.0 5.30x10°  5.03x10° 150 0.701 0.80 101.3
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