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Abstract ; In-suit measurement of the settlement and the pore water pressure of soft soil

ground was carried out for a prefabricated vertical drain (PVD) improved soft soil ground.
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A 3D finite element analysis model of PVD improved soft soil ground was established by
the ABAUQS. Comparison of the numerical simulation and the in-suit measurement was
used to study the influence of PVD improved soft soil ground on the adjacent bridge piles.
Research results indicate that the pore water pressure increases rapidly at the preliminary
stage, and dissipates faster at the early stage than the later stage; the horizontal
displacement is main for the adjacent piles, while the vertical displacement is very small,
and the horizontal displacement decreases gradually with the pore water pressure dissipa-
ting ; The negative influence of PVD improving soft soil ground on the adjacent piles mainly
occurs at the preliminary stage when the passive earth pressure and the bending moment of
pile are the maximum at the pile top,and decreasing gradually with the pore water pressure
dissipating ; The passive earth pressure and the bending moment of piles are decreasing
sharply with the distance between the PVD area and the adjacent piles,so it is supposed to
keep suitable distance when using the PVD method.

2016 4F 9

key words: soft soil foundation; PVD ;adjacent bridge piles;finite element analysis

B b EA R R AR ORI [ 2 R
N8 A ) L, R 3R RS E PR TR AN BB 2 T
FRELR A5 I 2 T0vk B e 1. SR A 4K
T MLV AR B FE AT B TR &7 A g K T
Je UURE AN ST TR W R 5 (R 3 ) & 427
A KA A T B HE K R M 3 T BB A K b
TIHRAR A b I 1) [ 25 HE K SRR | BEAE A5 b 3 R 4K
T ELAY R AE S G T LAESR ZOTEE &
FEFR B3R T AL @ B AR ] T N AR
TRl A A A 28R T 2 ol 2 - b RS A AR e ) B
TF1) P 5 B A 8 4 1 465 A 2, T T 3k 70 17 ST
ESE A AE— 0 7 P47, 5 1R I 3 A 3 B B TR
ATE e IR AR AR, SR HE K B 2 i Ab
FLAK = b I 2 1 3 AP I 3 AN AR S ] a2 Az
FA M 2 7 1 f P4 A 2 4 AR T B T
AShHIE A RS 8 T Ak BB it R X 1 0 A 35 1) 5
M AL 1 AN AT , ] PN AR S T AR [ =, B
WL J5 T TR SE BT 22

W T I AR SO B - b K £ Bk HE AR
PRI T T WESE TR R 35+ FLB /K R
WEI {8 ABAQUS A BRICA M 1k 7. 1T = 4
A BRICAT MR R | B 37 S AR s 45 5 A R T 45 A
OIRTEE SR, RGEEIE T BRHHE AKOAR M 28 790 X 1
UEAERE AR FHALEL, S 26l T AR BT SR it 2%

1 Bl 54 BROCEAE o A

SR HPEREHE K AR 20 00 AL AL B 5 58 S
TR E S PR WU £ 2. b T H AR A A [ 25 AL
HBFSERIANSE 3 | HE B IR AT IR AT A B8
TSIk A BB R 7 A L

AR AN, 245 M ARIE R —E T
AT S T AR B2 R R BR G A
OIMTERA 5 A5 58 3 B AL AR (R P &
FBRTCH M7k O e ok iz N A
TREAT,, fif e B 2 e TR TR e
1.1 PIFL

TESERLHE K AR HE 25 700 A 4R 3 o
rv ] sk X A - i 5 b B X 3 ) T R AL B K
I3 G A S AR TS AT T [R5 W Wi oo 5
RV 7 B UL 1 3 FL R K e g W a5 A
T1.T2 W 2 F -8 m Ui JE )2, >k H XS-186 %!
FUBR KR 33 71 T2 W 00 o5 AT 2 A 5 7
FA (T3 T4 WEI 50) B8 B TR RN AR JE Wl o, fiff
FH (R RS B 4l AN T TR
1.2 Bk A R TEM

H AR K A I 25 H FA B 020
BENYTE favo R T VRPAE A S i DO s T LS 31 DO
BN BES JE— AR I T, ToTRA5 21 M JE 14 4 1)
A LA R A 28 A PG T A s o~ T 1 A8 A R G2
R B HE K B L A = HERAE , H 8 T
FRYEFIRTFR B 5 T o AR b33k =2 ] ) [ 45 A 25
JEUN A AR e, W5 HE K AR L5 Ry HE K A
P IRN AR T 285 S AU e M 45 AL
AP B B2 ASBE AR —— X 10, R AR 30X
I TREM R, %715 AR R ANE . g
PAH AR R R F = 4 BT i A T
K EBALHEA A Ry SEAR BT HEA TR 43, X AR SOk
DTSRRI 2 A1 P, TR, SR SR HE K AR (8
FHSCHR 9 ] Hr S A HE K Sl B e T 1 BT Ry
—2fE 2 T AT, MU,



55 30 #5473 )

T TP 25 SR KR e 0 T ALk B AR b e X B0 AT AT R 14 52 M UF 5 105

®1.0 mp

53
7.4

I SEEATR SR A

.

1.05| 40 | 40 1.0

91.62

43.12

E1 FIFHEN S (B m)

Fig.1 Monitoring stations

1.3 BRTITEERAET

SRRHEAK MR AT 28 e BT + T 3 AT R b
J2 0.5 m FTRIEE R 16 m. I 203 H 3x2
R D1.0 m AYTREE L HEVEARA AL, B 32 m, DA 1)
MEIRIFE 4 m, B BEIEE 5.3 m, AR GRS 1.5 m.fii
FH ABAQUS vy %34} HE 7K A 3 28 791 1 A #L 4% +
i I R i AR R ) = e R T B LR AN 1A 2

SRR

PR AR G0 1] 5303 R 400 m 200 m 96 m.
LR A B 0 AR A A i g ~
TN AR BT Ay BE JR— PR AR ) 45 2 b RS 5K
nk 1 Fros. R KA TR 0.007 m?, HEZK A5
PERIE N 1.5 GPa,BiER N 1x107° m/s, ¥kHE
JKARIEIEE A 1 m SRR K AR H o638 Sk 9 ]
T & WHE KR UEL FF2)7.

B2 HHFEFRTITEER
Fig.2 The FEM model of preloading

®1 WEEKLTEMRSH

Table 1 The soil physical mechanics parameter

JERE W o G BiERE KR NPEEM LB
h/m  p/ (g+em™) E/MPa K/(ecm-s")  ¢/kPa b /(°) e
RELZE 2.4 1.8 6.2 6e-5 14.2 15.8 0.82
iR 13.1 1.68 3.7 1.54e—6 8.4 6 1.03
ik 2.2 1.95 36.2 6e—4 0.1 21.4 0.72
B> Anwb 5.7 1.8 22.1 3.4e—4 0.1 12.9 0.68
ARSI /S Y - 4.3 1.75 7.8 1.3e-5 12.4 7.8 0.92
b KRR 5.4 1.9 61.8 7.8e—4 0.1 23.7 0.66




106 FAAER A4 (H AR

2016 4F 9

A — - 42 i T A AR £ — 2 kT 1% A Ak
BATT, PR fi v P A B AR AR A AR S
BRI A K5 557K G50 A f T 350 ol FH TG 452
Bl 7 il A AROUIOT R 0 A T PEE PR R B p =
tan 0. 75, A4 ik 1A ) P9 EE 488 A b 3 - fik ]
J\GE SN THARSLBR T BT (C3D8P) |, BRIk 15 4
FH/\GE 575 AR BT (C3D8) B AN 1 24 o 7K -
BN A e I TN L woks 7 S UL

M = M g - A geostatic i, B
AP 5325 UL SCRIR [ 11 ], Ml 1% 7 1167 i b i - 1%
7 Bk B 107 Kk 9%, %o i SRR L8 1 52 )
Al Z BT

Mok L N 2 om, MR L EE N
20 kN/m’ , faf #3445 B 71 R 40 kPa, HE 2 B He B+
)8 56 d. M AR SZ ST 48k 13 287 kN.

2 HERICH LR Ko

2.1 BRTEMERSSNMERTEE

AL T, T2 WE R -8 m )R AL
B /K g I sf ) 1) A8 A6 G R a1 3 s i 1 3
ALED, T1, T2 Wil 5 F -8 m PR 2 FhFLIBR /K IR )
A BRICEE BT 5 S E o H23, T 5
-8 m JAR)ZE LUK R A BR T EUE A
AH S SCAE e KA 25 AL 7.8% , T2 Bde K
FHZEAR ML 9.2% 3 Wi & J a4 AE & 32230 . 3fE
IR (0 d~0.5 d) FLER/K T Sy b k| 2
J FLBRZK 7 BB (] 0/, /i1 (0.6 d~ 12 d)
FLBRAK s e, I 2 s ).

1157
1107

TR -8 mAb i

m B 71 R -8 mAk S AL
— — = 12 -8 mAb Bl
A 7250 F-8 mAbSIMIE

—_ —
(= S
(=] wn

1 1

FLBUKIE Jyp/kPa
2 3%

[~

W
1
>

x®
(=]
1

75

B3 #ELPILBEAKENERENTHXRE
Fig.3 The pore water pressure of soils

changing with time

WL L T, T2 M I 3% g L B I (] Y
A AR UNIEL 4 Bz, 18] 4 w0, 71, T2 el o

B¢ v A AT PR TCBUE B8 5 SEME 5 Ry 2
T, T1 5 R 1) 5 AT FR T AUE 5 S A fe KA
ZAHIT 10.3% , 72 S KHZEA BT 8.9%,
R R A S

_200 10 20 30 40 50 60
N T T T T T 1
'} td
.
\
=254\ & T3 B8 10 RS BRI
. N w7 B S
g « - - - T2 B BRI
3\5 N A T2 LRSS A
5 -304
=
2
-354
—404

B4 HELEEUBERENTZEXRE
Fig.4 The vertical displacement of soils

changing with time
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Fig.5 The vertical displacement of cushion cap

changing with time
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Fig.6 The horizontal displacement of cushion

cap changing with time
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Fig.7 The vectorgraph of piles horizontal
displacement preloading after 56 d
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Fig.8 The distribution curve of pile horizontal

displacement along the depth
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Fig.9 The distribution curve of pile passive earth

pressure along the depth
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moment along the depth
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Fig.11 The relation between the maximum pile

horizontal displacement and preloading distance
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Fig.12 The relation between the maximum

pile moment and preloading distance
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