F38E W1
2016 4£ 3H

= =+ I

Chinese Journal of Geotechnical Engineering Mar. 2016

E I

Vol. 38 Supp.1

DOI: 10.11779/CJGE2016S1026

HEEERNBER I EPR N AR EERIMAR

EOHL ERAS, B

(1. TR AR 52 e

AL TR, L7 PR 210098; 2. Vg K4 ARSI SRE, LH BEl 210098)

B B EEREEPURAE R I B P A B2 N, T R AT R G A U K TR Sk

AT BUE AT T o of I X PR . LS5 R AT UATE . HUEBEIIES SR KT BL37 M
WE 7 BUE R IE R . I AR A B R HE K AR JE K e

RN 3 R M DT R A K, Jl
St iZ R A Hh 3 A [ R B
KR HETE; WRHEKIR; [FESEE
FESHS: TU471.7 XEkFRINES: A
1E&EN: E PF(1982 -

E-mail: joanna_zhuang@]163.com,

NERS:
) o TLHERINN, B, WETIW, 32BN AR I 0 [ 55 07 T A AR AR

gEH, RELIN 2.4%~32.5%,

o TEIPEL FTRORERSmR R, ATDLE . SRR ET %
T Y R ANF LR A H 77 Ak S 4 31 465 5 43 ) O 93.4% 11 88.3%, UiHH T H A TR VA

1000 - 4548(2016)S1 - 0141 - 06

Application of vacuum preloading with vertical drains in soft soil
foundation of rapid-transit tram and numerical simulation

1 : 2 : 2
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(1. Geotechnical Research Institute, Dept. of College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;

2. Dept. of College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: Due to the requirements for the rate of settlement and the increase in the undrained shear strength upon consolidation,

the vacuum preloading with vertical drains has been widely used to reinforce soft ground. A field case study improved by the

vacuum preloading with vertical drains in Nanjing, China is introduced. A numerical model is established based on the field

case. The measurements including vertical settlement at the surface of subsoil, multi-level settlement at the centerline of the

subsoil and pore water pressure at different depths are presented and compared with the numerical results. The numerical results

overestimate the measurements in the field with the differences in the range of 2.4%~32.5%, which validates the accuracy of

the numerical model. By conducting the comparison analysis of parameters including length, permeability coefficient and

spacing of prefabricated vertical drains (PVDs), it is found that the length of PVDs is the most influential factor for the

maximum surface settlement of soft soils. The degree of consolidation at the final stage of vacuum preloading is 93.4%

assessed based on the settlement, and is 88.3% estimated according to the pore water pressure. It is demonstrated that the

vacuum preloading with vertical drains is an effective method to reinforce soft soils.
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Table 1 Material parameters used in field case of Jiangdong Road
+ 2 y/(kN'-m?)  EJ/MPa v ki/(cm-s™) k/(cm's™) c/kPa o/(°) e
ESi G 18.8 3.89 0.3 8.51%x107 7.98 X107 16 17.1 0.858
TRV TR RS 17.5 3.59 0.3 1.05X 107 1.34%x10° 12 19.8 1.173
b Ik 1 18.8 10.91 0.3 3.70X10* 2.03%x10* 28 10.0 0.776
e 19.0 12.42 0.3 432%x10* 1.88%x10* 8 32.3 0.726
P 20 kPa m, 73EUREIE/NY) 243 mm; (HAEATEHEKR LT
] At LSm (11.5~13.0 m), 7ZPFFRUAR. FEHEMEER
RIERA R KT ENE, RZEN 8.9%~29.6%.
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Fig. 4 Two-dimensional finite element model
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Fig. 6 Distribution of settlement at centerline of subsoil along
depth

(3) LB

B 7 Do DXAS R B2 8 FLI /K I 728 1 i 2%
K, MIEIH AT DAE AR BN, FLRR K )38
WAEZ RN, FLBAB R B RS BRI,
R SSEAERI )& By, HE) T s Il
B AR IR FERLN, TRV EAAMEAE T . X
Bl TR A EH], HoKR R 28 S R T
JEAL IR BEAR. DT, BUE RS R 5 I S
AR 22 2 WA 078 LS NS TRV T 4K . AR 3R i
£ 9 mIREZAL, BUEREES RSB N R 2 2
N 24%~20.2%; 12~15 m RETEHNA, RELN
5.8%~32.5%. W& 7 HL A LM EHTH 20 d £L
A H I I, 2 T 5 WU AT
A 2 mm L REEKE AT 32

pliiBUR 76 e SRV /I N {70 O A L0 C[ER X )
SR 5 W2 R e, BE R ZE N
2.4%~32.5%, HiE T HE B A IER1E o
2.3 HMEZRS

S H S WS INERCR R Z, iR 7 A
FE o HEARBREAKRE ST HEAKAR ST VR B HEKAR
FRTRLEE 0 DX A 203 R A SRR A5 . A
S B R IR HE KR KB K BE T AT BOR E BA L[]
SR B i R I 28R ) R



144 # + I B ¥ # 2016 4
5505 10 15 20 2530 35 404" 55 60 6570 75 80 8590 HEZKIEIE o ZHE KT BRI 5 rTlijiﬁ 8 m I (3
K 60% ), [ X 2 [ (1) B K PTRE G N T 29 30.0%; 4
HEAKMR AT BIR FE I K 160%F, il [X 2 1 1 e 0T
FE3ingy 46.8%; wILAEH, HEKBRITRIRER KSR
HE—ERT GZRIGWIT 3RS 13 m), KR EH
I DUFE LT AT BEHE A MR FT W8 B 138 i & AR AR 1k
801 --o- - SZMIE3 mAb BIE3 mik >
_22 SN mi Iﬁ?ﬂﬁg mhk PR .0 R B /m
~110 =0~ = FRES mih o BB mik =20 1I0 2|0 3|0 4|0 5.0 __ - 80
(a) 3, 6, 9 mihFLBKFE 7ML 30 : 3o :
%0 L MR
i} /d g 130}
0 10 m n W % @ 7w w0 o £ 1o
18 2304 EmMX
280 . ——/=5m
& 330F o o o o o o a ——/=8m
.§ 380 [ ——h=13m
H 430 L —&—h=18m
2 sl
= _eol 9 EBRIHEKARIT IR E 3T 88 = SR B ST P A 52 0
- -0- - SEMIE 12 mik —o— BEIE12 mih .
“I5© e SEE1S mik a BUMELS mkb Fig. 9 Influence of length of PVDs on settlement at surface of
-0t subsoil

(b) 12, 15 mibFLERKFE J1 728t £k

7 FLBRKE SRS E = T A Ek A B 2R L [E
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