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Vacuum preloading technology for ultra soft soils with footed-in filter tubes
and its field tests
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Abstract: A new vacuum preloading technology for ultra soft soils with footed-in filter tubes is verified through field tests.
Compared with the construction technology reinforcement effect and engineering cost of the conventional vacuum preloading
technology for surface-layer of ultra soft soils, the new technology is characterized by simple construction technology, low cost
and good reinforcement effect. The technology is worthy of being widely spread. Smaller distance of drainage plates (0.4~0.6 m)
in newly reclaimed ground can effectively improve the reinforcement effect and reduce consolidation time. The technology has

successfully solved the problem that ultra soft foundation has large settlement but low strength increase after reinforcement.
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Table 1 Indoor experiment results of soils before reinforcement
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Fig. 1 Section of conventional vacuum preloading
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Fig. 2 Section of vacuum preloading with footed-in filter tubes
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Fig. 3 Installation and end packaging of drainage plate
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Fig. 4 Connection between drainage plate and filter tube
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Fig. 5 Installation of drainage plates and footed-in filter tubes
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Table 2 Statistics of pore water pressure dissipation and calculated

values of stress consolidation degree in reinforced area
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Table 3 Surface settlement and consolidation degree of test area
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Table 4 Comparison of moisture contents and wet densities before

and after reinforcement
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Table 5 Average values of cross plate strength of each region

during and after reinforcement
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Table 6 Project cost of vacuum preloading for ultra soft soils with

footed-in filter tubes
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Table 7 Project cost of conventional vacuum preloading

TR By A

= T i ¥oa v v
75 i H 447 LA, I - fo
WL /(150gm ) m> 300 2.6 780
WILYi4i/(200gm?)  m> 300 3.5 1050

NLAT YRR m 7160 1.8 12888

AN W~

P m 90 80.0 7200
HATIE 60 d m> 300 40.0 12000
an 33918

BT R AN 113.1

JEE RN B HOK T Ml 94.8 Jo/m’,
B TR 7 288040 0 113.1 J6/m?, 715 SR FR =
EO LB TIURA 30 em (FERDERZE), % Re R FKIE
VR AN bR, WIEIAYE 10 Jo/m’ i, TE
50%, FMFEARE SN 10X0.6=6 J0/m’. JEEERAL,
FLEHEK T L AU 7 Zd b S FH 12.3 78 /
m’, LA ATIAIE A 10.9%,

5.5 RARI=H

PEAER A IL A HEK N [ 8 4 4 R 3E FH i
ARAS W LML &, BERT ARCR e LAE
D/ a7 we: LS R I IS R | I SN Ry e S D

BN AU RAE R A, T LUSCR AT
WERRAR 1 TREEA, AW R . X+
S8 5 1AL EERAN A R W G s TR, 0 U 22
X HBHER E AT Y AR, AR E TR A — i 17K
WA TAERZR, W2 e I AU A 1 2R 1k
P TREAIE 5 2

6 %5 e

ASCE RIS, 6 R 7 RRAT T 405K
WEIE, FFEILLF 2 sighie.

COARSCEEHIFIGAE T —FhBr R ——uE B ERA
NEASHA BB LR AR . ZHARE A P I
R AR L, FUE R R BT 7 ZAH L,
O T A TE8Z 0 - T AT KK 3E (-
A A RHHEACHR ) R B . e T 2 R i
WIE, 5. IR H 2 S WUR N 5 %
Y. HA RN FH A5t

C2DE BT WL - b 56 o SR P e/ [ A RS T i
(0.4~0.6 m), TR S WRIE T o EE 0 (5 4
R o T 1) o R0 DX ] T i AN A2 3 kPa, SR HEZK
(B 0.4 m, Nl 60 d J51 A KT 20 kPa, KX
Ihf e T WRSEER K  BC2S F0UHS o [i] J  F8E AR 4D )

SE K-

(1] mHER, $A%, s, e TR HE
WS Y, 2010(5): 1-9. (YE Guo-liang, GUO Shu-jun,
ZHU Yao-ting. Analysis on engineering property of ultra soft
soil[J]. China Harbour Engineering, 2010(5): 1 - 9. (in
Chinese))

[2] mak . FAETURIERIHLE AT T]. o TR AR, 1989,
11(4): 11 - 23. (GAO Zhi-yi. Analysis on mechanics of
vacuum preloading method[J]. Chinese Journal of
Geotechnical Engineering, 1989, 11(4): 11 - 23. (in Chinese))

[3] JTS 147—1—2010 # I LFEHIERNVE[S]. 2010. JTS 147—
1—2010 Code for soil foundations of port engineering[S].
2010. (in Chinese))

[4] JTS 147—2—2009 57 T s Jin [ 4 4 H 5E 4 R AR [S].
2009. (JTS 147—2-—2009 Technical specification for
vacuum pereloding technique to improve soft soils[S]. 2009.
(in Chinese))

[5] ZEerd. AL THHM]. 2 B dbst: B Tk AR
1, 2000. (GONG Xiao-nan. Foundation treatment manul[M].
2nd ed. Beijing: China Architecture and Building Press, 2008.
(in Chinese))

(RICT M)



