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Numerical analysis of oversized deep soft foundation improved by plastic
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Abstract: A series of two-dimensional numerical analyses are carried out to investigate the behaviors of soft soil foundation at
Shanghai Pudong International Airport by means of the finite element software Plaxis. Both the soft soil model and the
Mohr-Coulomb model are used to simulate the staged construction process involving installation of plastic drainage plates, layered
filling and surcharge preloading and unloading. The numerical and field monitoring results are compared to investigate the behaviors

of soft soil foundation improved by plastic drainage plates together with surcharge loading method. It is shown that it is necessary to

take the creep of soft soils into consideration for predicting settlements of thick soft soil layers improved by using this method.
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Fig. 1 Variation of filling of embankment construction with time
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Table 1 Parameters of soils

s JEJE Eﬁs IRt WAL BT NEES BIERM

/m y /(KN'm™) EJ/MPa % /kPa /(°) f/(med ™) ke/(m-d )
Oy WV FFE e g om 1.3 17.8 — 14 225 437x10* 3.35x10*
@, BT I IE TR TR - 1.4 18.0 — 10 26.5 1.40x102 3.00x10°
@, ib s+ 3.4 18.6 10.40 0.2 5 31.0 1.76x10™" 1.68x10™"
@ WAV T TR T 1.7 17.5 — 13 19.0 2.48x10° 1.31x10°
@, i ith + 2.7 18.4 10.00 0.2 4 31.5 5.52x107" 3.13x107"
@I F; + 10.3 16.5 — 14 11.0 3.68x10* 1.40x10*
G FiT 9.9 17.7 — 17 150 1.05x10°* 8.26x10°
©, 1 JEE + 53 19.6 — 43 18.0 8.18x10* 6.41x10*
(ORVYviEs 1.6 18.6 12.54 0.2 2 32.0 6.55x107" 3.69x107"
@, /b i+ 5.4 19.0 14.88 0.2 0.1 33.5 8.09x107" 4.53x10™"
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Table 2 Model parameters of clays
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Fig. 2 Geometrical model and finite element mesh
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Fig. 3 Total settlement curves of foundation
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Fig. 4 Relationship among load, settlement and time
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Fig. 6 Differential settlement curves by preloading
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