3T 2 W oE T B ¥ i Vol. 37

No.2

2015 4 6 H CHINA EARTHQUAKE ENGINEERING JOURNAL June, 2015

0

2 B 7K I oy 2o X B == ¥ 0 3R B 52 M

x| & K
(P REBE TEFREARAR, R 300222)
BE- AR EHRGILANEFHEATRELIREAL ER LEGRKREFTROY m, LEEET
AEENMEARESR . XA IHTHRT, RELAR IR RE LR, 2R LT SHKEFRITL
EREME KRG, L ENEFTRRAITATRERITERAETBEOBRMA ST, AL R

TR TAERE
EaE. ATTWE; AW, THKE; FH
FESES: TULT X kAR ER A NXEHS: 1000—0844(2015)02—0467—05

DOT:10.3969/j.issn.1000—0844.2015.02.0467

Influence of Varied Water Pressure Loading on Strengthening
Effect of Vacuum Preloading

LIU Ai-min
(CCCC Tianjin Port Engineering Institute Co. Ltd.,Tianjin 300222 ,China)

Abstract: The vacuum preloading technique has often been applied to underwater soft-ground im-
provements in intertidal zones. However,in those construction activities, the varying water pres-
sure load has not been considered,and the vacuum load was just taken as the vacuum pressure be-
low the membrane. This treatment was obviously conservative. This research aims to analyze the
effect of variant water pressure on the soil ground improvement through practice,and proposes a
determination method for the vacuum load for the vacuum preloading technique in intertidal
zones. The preloading may be taken as the sum of the vacuum load and the average water pressure
above the membrane,and the latter should be calculated through the intertidal water level during
the construction period and the ground elevation. This method for load determination may serve as
a valuable reference for engineering design.
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Table 1 Main physical and mechanical indexes of each soil layer before and after improvement
+ 2 LR OhE KR oA LB ¥ 1 W JE 45 & FE 4 A Yl P TR 4
Hig 7 -~ /% /(kN « m %) " 5 %1 i B/MPa ! H/MPa ¢q/kPa 1 D,/ ()
o, T 54.3 16.9 1.540 26.8 1.15 1.18 2.2 9.3 1.48
© Wik
Jin i 42.4 17.8 1.208 21.9 0.97 0.87 2.54 19.47 6.2
® P YR T E Y 45.7 17.7 1.280 23.5 1.02 0.95 2.4 12.73 2.87
L mEE 37.1 18.6 1.024 18.9 0.91 0.78 2.95 18.05 7.5
T Jon T Ry 32.5 19.3 0.880 16.5 0.76 0.45 4.1 15.8 11.8
Jin i e 30.3 19.4 0.840 16.1 0.71 0.41 4.7 15.8 11.8
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Table 2  Statistical result of ground settlement

X2 ?Wiijiﬁj‘ TLkE Mg ZEA LR
& /d H/mm  BE/% &5E/% /(mmedD)

1 X 106 724 88.0 90.70 1.07

2 X 106 885 87.6 90.95 1.43

3 X 106 718 88.9 92.58 1.04

4 X 106 688 93.2 95.61 0.61

(3)  WEKFANiH%

Bifi 5 L 25 00 09 R AT, 0 DX A ) A A4 g
X 5 [ AT RS, 45 IX B KA B ' R 59 ~ 181
mm, B & KA ETERE .

(4)  TKAS X 235 S

FEFh B2 B 0 DX AR A R B, T
BREEN 2.5 m 240 Ja W AR AR AN K, FE AR R 76 4 5
0.0~—1.5 m JLHEIH.
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Fig.2 Variation of vacuum pressure with time in zone 2
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Table 3 Vanes strength after improvement

1IX 2 X 3K 4
bR /m C,/kPat5 i /m C./kPa#i i /m C,/kPa b5 /m C,/kPa
—0.33 46.5 —0.56 51.00 —0.38 45.2 —0.39 43.8
—0.83 41.8 —1.06 46.75 —0.88 44.1 —0.89 41.5
—2.33 41.65 —2.56 42.06 —2.38 37.80 —2.39 32.47
—2.83 33.70 —3.06 40.46 —2.88 42.06 —2.89 45.78
—5.33 28.49 —5.56 33.01 —5.38 33.54 —6.39 27.68
—5.83 32.88 —6.06 33.01 —5.88 28.22 —6.89 32.47
—6.83 35.07 —7.56 34.07 —7.38 32.47 —8.39 31.94
—8.33 38.36 —8.06 37.27 —7.88 39.93 —8.89 33.01
—8.83 41.65 —9.56 38.33 —9.38 39.93 —10.39 35.14
—10.33 42.47 —10.06 40.46 —9.88 41.53 —10.89 36.73
—10.83 41.37 —11.56 43.12 —11.38 43.65 —12.39 54.83
—12.33 53.97 —12.06 32.47 —11.88 43.65 - -
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Fig.3 Variation of preload with time
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Table 4 Calculation parameters

LRSS EE/(KN-m )

TR Coy/kPa WEESM ©,/C) BERH K,/ (m-d 1) BERH K,/ (m -

d™ D Akt SRR/ MPa

1 18.1 15.7 10.23 3.00E—04 3.00E—04 0.32 6.22
2al 16.85 15.51 8.47 6.00E—0.6 1.16E—05 0.35 1.34
2a 17.66 16 10.31 2.79E—06 7.50e— 06 0.35 1.74
2b 19.32 14.39 15.06 5.01E—07 6.30E—07 0.32 8.98
3b 20.09 7.94 28.4 3.50E—06 1.28E—06 03 28.59
3¢ 19.9 0 30 1.00e—02 1.00E—02 0.25 53.6
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Fig.5 Ground settlement after improvement
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Fig.6  Comparison of ground settlements determined by

calculation and measurement
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Fig.7 Comparison of vane strengths determined by calcula-

tion and measurement after improvement
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