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Laboratory test of vacuum preloading and vacuum
combined surcharge preloading

PENG Jie, LIU Han-long, FENG Tu-gen, Ali Hasson
(Geotechnical Engineering Institute, Hohai University, Nanjing 210098, China)

Abstract: Four kinds of laboratory experiments, those are vacuum preloading, surcharge preloading, vacuum combined surcharge
preloading and each direction equal loading, were made to study the consolidation character of soil. The result shows that the
deformation and improvement of soil of vacuum preloading is more close to that of each direction equal loading. The vertical
deformation of vacuum preloading sample is smaller than that of surcharge preloading; and the improvement degree of soil under
vacuum preloading is better than that under surcharge preloading. The vertical deformation of vacuum combined surcharge
preloading sample is larger than that of vacuum preloading; and the improvement degree of soil of vacuum combined surcharge
preloading is better than that of surcharge preloading. As a whole, the vacuum combined surcharge preloading is most effective to
improve the soft soil.
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Fig.1 Load on soil sample
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Fig. 2 Sketch map of apparatus
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Fig.3 Curves of axial deformation vs time
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Fig. 4 Curves of axial deformation vs time (logarithmic
coordinate)
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Table 1 Soil properties under each direction equal loading
before and after test

e KE ALBUL T M R ———
7 P
T % e Jgeem® SE/KPa RERTy - MRS
c/kPa /(%)
WRIGH 742 193 1.58 199 104 242
WieE 603 1.6l 1.63 28.5 25.6 277
AAeEm 187 167 32 432 — —
R2 BEUMEFHURE T LF
RE AR WHE S F RS
Table 2  Soil properties under vacuum loading before and
after test
e KE ALBUL T M R ———
7 P
T % e Jgeem® SE/KPa RERTy - MRS
c/kPa /(%)
WReE 772 1.96 1.59 21.1 116 192
WRBE 591 1.62 1.65 304 27.1 235
TN, 234 173 3.8 44.1 — —
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Table 3 Soil properties under vacuum combined 0 .

surcharge loading before and after test

P, . . - H A
i Eﬁxlﬁ%w/fjfgggfii'w%ﬁ A
c/kPa D)
WieHr 755 2.02 1.58 19.7 118 20.5
WiE 577 1.67 1.73 252 215 273

AAE% 236 169 9.5 27.9 —_— —_—
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Table 4 Soil properties under surcharge loading before
and after test

o g e . . [ELIE YA
) c/kPa D)

WEHT 771 1.99 1.60 20.1 12.7 213
KA 569 1.69 1.70 265 236 29.1
A%, 193 156 8.6 31.8 — —_—
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Fig. 5 Volume change curves with time

B o 111 A PR 17 2 T R HE 2 T fe K
FEIUAE T ) 2.4 £ i, JLAs-HERURE & Tl (3
B FCETUR A 1.7 Ao BCAS TR AN & 1] 55 S A
DU ZE R A K,

X LR TC e HER U I 2 202 TR S B
E-HERIR S T, A2 ARG AN I 4 B 4L I
Feo ERATURNOT, FA8 ) HEAE e Ak
R AR by AN B A AR A 2R
Ri b 0T AANTT EAERIAR T, DA 32 s
PR T A AR L. HIRTTT S, A S AR
ISR T IO TS, 32 AR L3 T A o [ L
P iU (RS I R WO R VA LT (EOAE I w1 A e
74 1) 55 2 0 EARAE T A 2R B 5 D fL AR
WA AR 4GS, P PR B S, Bk
REERNE SR, (HE AR % 1 25 s L T
FUAS T o 075 - M ARK B T s e L 30 T R A 2
RUVESOE /W [ R 79 N R R UV Sy Ry &
THERII, SR EAT A AN R

2 % 3 M

(1] X, 2558, @i, BAS-HERIA T 0 [ 43t =
WIRIEATTST[I]. A TRE2EHR, 2004, 26(1): 145—149.

RRIFE[T]. 51 T A%, 1988, (3): 45—50.

[3] w2 ELAE-HERUDES TRy 0 LB S UL S B 9T
[Li83C D). FAt: WK, 2003.

[4] FR¥E, 8055, SURSAE R LSRN 0] At
TR, 1984, 6(5): 39—47.

[5] &&h, NP, WRAOW. B8 -3 10U 2 n 5 ML
HERHR M. 72741, 2003, 31(5): 560—563.

[6] Leong E C. Soil Improvement by surcharge and vacuum
preloading[J]. Geotechnique, 2000, 5: 601 —605.

[71 SRR, SIS, BREE. FURSAE % AR A
WAR AT BRICATN). 5 0%, 2002, 23(2):137—141.

[8] KIR, MEE, R El BB K I B A T
FEINERFGE[I]. #5712, 2003, 24(5): 771—1775.



