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Application of vacuum preloading method in consolidating soft soil foundation
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CAO Jie"*, ZHENG Jian-guo~~, LIU Zhi~*, LI Bo3, LI Pan"~, YANG Chao"“, HE Dan"“, ZHAO Hai-yuan
(1. China JIKAN Research Institute of Engineering Investigations and Design Co., Ltd., Xi'an 710043, China; 2. Shaanxi Key Laboratory

of Engineering Behavior and Foundation Treatment for Special Soil, Xi'an 710043, China; 3.Key Laboratory of Geotechnical Mechanics
and Engineering of Ministry of Water Resources, Changjiang River Scientific Research Institute, Wuhan 430010, China)
Abstract: Based on the field data of soft foundation reinforcement, the variation laws of soil surface settlements, stratified
settlements, horizontal displacements, pore water pressures and vacuum degrees are analyzed by use of the vacuum preloading
technique, the treatment effect of this method is verified. The design of the test area is carried out, and the time of the
combination of vacuum and surcharge is discussed. The results may provide reference for similar projects.
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Table 1 Physical and mechanical parameters of soils
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25 HUE %  (KN-m®) e Ip I /(MPa'") /I\/TPE /I?Pa K%E c/kPa o/(° )

M3 S 334 188 0927 156 080 0507 3.826 13.9 13.8
FEE 344 187 0.949 0.86  0.544 3.614

@~ S 324 189 0902 149 079 0.400 4.901 46.0 1.9 22.6 14.9
FHE 334 188 0.924 0.84 0445 4.402

@~y MM 406 177 1IS3 147 136 0.695 3.293 335 3.44 9.22 15.4
TE 514 165 1.476 1.60  0.876 2.743 29.1 7.81 11.25

@3 UHMEL 339 185 0954 103 148 0361 5.870
FEE - 34.9 1.66

@~y THME 258 195 0.692 0.144 12.902 10.1 29.2
FEME 297 190 0815 0.197 10.158
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Table 2 Summary of settlements (mm)
Wy IH 9 5 T, Ty T,
A 354 438 383
B 417 461 379
C 191 360 269
D 288 360 276
E 305 376 304
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Fig. 1 Curves of surface settlements
HI3% 2 AT AR HY, % Wi o Ak T v ) 2 )
m (T VTR R TGN & (T, T
POREAR, HREILT 117 BUCRE, Il X At A% 4k
137 A A, R 0 TR AL BRI R B35
MR TR, A A H S A KT I B AL SR - PA >
BRIt it
el 1 FraR, W B R S T AR BT bR B
Hytke iR KN 44 mm 724 . BEE RIS RBET, U
B T 2R B MRS, SIS 20 d ORI E B T

2%, PURFEIEEIE 20N, 20 d F130 d B T, 5 R
AR 4> 514 401 mm A1 422 mm, 4351 5 VN (42 d)
TR 87%H1 95%. Fifi f5 4k S AT Hh 2%, HUTRE
BRI 1~3 mmvd, BB X AR DT R 23
AILBIFE
3.2 RN

Wriin B AbIE & 8 Ao ZUTFEIR, HIRFEE 300N 1,
5,9, 13, 17, 21, 23, 25m. MZEUTREI RN Z
(B 2) #F, 1~9m. 9~13 m. 13~25 mIKETG
BBl UL 2 9 150, 160, 94 mm, HULw[ I, +
TR B R AR 4 N E VIR B
13 m) PLER AR, ZIEE P IR TR R
BEI 77% A4 . Rk, Wy E DR I s 1ok E
TRVR 13 m o [ P @ T R 22 A 3 5 2 52 e [X 3

Y& E/mm
0 50 100 150 200 250 300 350 400 450

BREE/m

i

[=PE-A=N1 -0}

2 SRk

Fig. 2 Curves of stratified settlements
IR
Wi 3 pos, KPS ERMEDN 172 mm, 7K
AR FERAAERE 10m BA B EES, RS
REFE B 80%. UEAN, SHEMTUSHILL, 2 TiE 4
BB 2 I R, B AR AE & ) R 3R
THERT 230 EILR , A B AR 2
Et SRR v 2 = P A1 Kb TV = 4
PA— IR ik 2 2B h 2K
3.4 FLBRKET

Wi B ACAT & 4 SCALRRAK I it CHER 3 0 2,

3.3



126 H O+ T OB % M

2017 4¢

5,8, 12 m), MMEEREH (K4, MEMES
ﬁﬁ,KE%E&WﬂEH%MEML@%?VW%
H, WEFUEZT N, R 2m At HES 1d
JafLEIAR]-10 kPa, 1 J J5fLEFEE-60 kPa, X
VIATE S AR T, Bl I LB I HEH
KDL R, EHIER DU B PR E; fEHL R S m
b, FLRABHIEETE 9 A, FHEREE-10 kPa /245 .
WG R EIE N, FLE FRE AL, SRR EfLE
TR I K . b T A5, 4 ANHEERAR L 43 5
BT 67, 60, 56, 50 kPa, /2 FLIE IR AH L
UL, BT TR B S B B,
7L o A2 pH 28 H B 3

AN /mm
0 20 40 60 80 100 120 140 160 180
T TE 7T 5 T T 5 &l 1

3 KPR RRZE

Fig. 3 Curves of horizontal displacements
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Fig. 4 Curves of pore water pressures
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Fig. 5 Curves of vacuum degrees
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Fig. 6 Comparison of vane strengths before and after

reinforcement
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Table 3 Comparison of consolidation degrees (%)

b i 1A 24 A 31 H
KO0+342 36 44 53
KO0+448 37 45 56
K0+500 37 53 66
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