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Fluid-structure coupling numerical analysis of soft soil reinforced
by vacuum preloading method

Lin Zhiyong
(College of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; A numerical model of soft soil reinforced by vacuum preloading method was established
and the fluid-structure coupling interaction of the soft soil was calculated based on Biot consolidation
theory. Then the influence of vacuum loss, sealing wall and the depth of prefabricated vertical drains
(PVDs) on the subsoil surface settlement was analysed. The settlement of the subsoil increased rap-
idly at the early days of vacuum preloading and became stable after certain days. Vacuum negative
pressure lost along the vertical and horizontal directions with a zero pore water pressure surface form-
ing in the periphery of the reinforced soft soil. The vacuum loss and the depth of the PVDs had a
great effect on the settlement of the soft soil, while the lateral sealing wall exerted little influences.
The sealing wall blocked the lateral transfer of the vacuum negative pressure, and reduced the sub-
soil settlement of the influential area.
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Fig.1 Tratum distribution and design section of soft
soil reinforced by vacuum preloading method
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Fig.2 Numerical analysis model grid
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Tab.1 Material properities used in the analysis
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Fig.3 Ground surface settlement at the center of

reinforced area

K 4~6 43 B ELES 60 d J5 Al 1 L5 R 3T
BEAF(E L = [ M2 TR o3 A [ i X e 43 )2
UUREE, FTLAE W, B FEZS fURVER , 7R84~
Tl 5 AR B S A TR IR SR ot K 11N
W/ A —E IR S (45 m A4 BT HEGE
L TR B SR Fag i X, HASh 5T,
EPFE 160 ~ 180 mm 2 [H] , 3 J2& R S 7F 34> il [
X NS AE 18 T HEAHR A 285 28 s (E i T X 5
SN X2 (R AS TR 2 B 0 A, e o 1 DX s 7 A
F14) 1t R T o — L A 8 S ] X, 7R AR AR ) 31
FEAA B B TR, 29 70 mm (& 5) , X
B2 NGB 18~ 5 s =S R Sl =X (VN NPS/IKE SR ER VG ST
TRV, IR T, Mo E DT i AR
AN TESBRHHEK AR R EE TS R A (UAR)Z : 1.5~ 12 m)
TIC I8 Bt Y U/ N P R K, 15 81 12.7 mm/m, T 7
HEAHR AT 8 2k 2N (E 6) .



55 4 3 M B ¢ A O 35 0[] A ) O I 5 A o0 A 321
FLAC3D 3.00 %ﬁ uﬁ o

Step 267705 Model Perspective
224858 Mon May 232016
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Itasca Consuling Group, Inc.
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Settlement contour nephogram of model (unit;m)
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Fig.5 Distribution of surface settlement of soil layers
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Fig. 6 Distribution of settlement at the centerline of

reinforced subsoil along the depth
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Step 267705 Model Perspective
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Center: Rotation:
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Itasca Consuling Group, Inc.
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Fig. 7 Pore water pressure distribution
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Fig.8 Influence of vacuum loss on the surface settle-

ment of subsoil
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Fig.9 Influence of sealing wall on the surface settle-

ment of subsoil
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Fig. 10 Pore water pressure distribution ( of the seal-

ing wall)
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Fig.11 Influence of depth of PVDs on the surface

settlement of subsoil
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