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Abstract:
mechanism of the drainage effect of soft soil under air-

In this paper, we investigate the inherent

injection pressurization through one-dimensional physical
tests on the remolded soil. The experimental system
includes pressurization devices, soft soil compaction
(fracture) observation devices, drainage measurement
devices, etc. Then, we observe the settlement of the soft
soil, the drainage process, and the crack development
characteristics. The results show that the pressure gas
achieves the drainage compaction and fracturing of the
soil by displacing the pore water and elastically expanding
Combined with the

characteristics (or cracks) and the degree of surface soil

the pores. obvious weak
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compaction, the drainage enhancement mechanisms of
soft soil under air injection pressurization can be divided
into three types: drainage with fracturing, drainage with

compaction, and drainage with permeability.

Key words: vacuum  preloading; air-injection

pressurization; soft  soil; drainage; pneumatic

fracturing; settlement

WO Sk I AL ORI TR AR T SR T
KA BT IR e 1 AR i 35 | 33 86 + ) i R4 A
KR PUBTR AR B aE 2. R, X R T
TV B A 3 = b 24 o [ s, o JH 3k 810 1 7 28K
TR KR E BT S

MREE AR = M KL 1A T R 28 0 S R = A 1 7y
BCRIEARAG BR 1%, DRI LAV 2 A 361 45 1) ek v 2
B WURIE " RBIET SRR A o EHb A 2
B, B2 R 3 PR L SOARAIG % R85 At it T
JE R SO s 2 A ARG B A TR R
G A5 T i B 1 HEAK AR (PVDs ) B 28 Al A 7K
S IE R RD R Z 1% TR A R B A HE K MR 2 R
ELZS B AR AR AR Wb HE T . SR
5 =it oy N A= RS | 3 U DA A b= [ e w2 N RS I P
o R AL AE U 1) HEACHR FE BB, DT 7™ A T LA AR DR 4
BT, B AP LB K B MERE . R R,
BRI 2 TR S R B R . S T v IR Ak 4 [
FL, —So2E R R 4 25 S A S e HE K A e D
il B 3 LA TR 2 B AT [ D B s R R
AHEA(APVP)

H AT B2 TR I A R A o R B T e
AR AR IS 5 E b o AE TR N J7 T, Shen
SRR S e SR ) M SR AL B R BT A P

> RAN S

=

5



1252 [l o K 2 2 MCH 9K BE 2% O

51 %

WRATEAT 3 IESE T A BURIS TR REA A
REMR TR IR (i T3 . SRR HESE " FEAb BB T
W A I BIE 1 28 AR B3k T LA A%
e LR 2R . BRI, Lin %R
T B TUR S B R A S 87, R BT L
i LA A B RBE R I . I JLAF, Lei 8 HEAT T
— ZR 47 (A A 6 M LA IR T U T A
T AR AR P s B R, 0 AR
B ECZS U A N LB AT T A5

N IR A 0 B TR 45 T e v T ) A
B B8 WUR B B E ML AN FE L. dd e
SRR AT T ) A B S U A ) A
452 T 3B O L ARE 25913, LRk &
[y i R L N (B R Pz e s S NG N SRR P
@ LML P, s ) SR B RN W8 A4 A 4
INREETF AW (ERE R RS DR,
T3 TR TR 3 A 2, MR U 5 B HE K A
ZIE] A8 2, DTS JInHEZK G883 5 O L AR [ 45 )5 31
i 3 AU 8 R AR i RS e HE K AR 2 e
JIB A , £ S HE K VAR L8 84 1R A ] )
RETHWEEM. ST Shen % 57 4
TR B I ) R AR T, I LA TR
U5 107 Liu 25 00 BT 1] A TR UM BT 7™ A 10 B 3R

BT s SR By s s S A 28R
o F A ) — e BN L T O IR R
SIRHEK 34~ B Beaxad B2 , 255 4% i Be iy AR DT
5 55 HE KB X 3 A Bt A7 1 b3l oy, WH 98 T
Z TOU N BHE KRR Sl KA N R KA 728
REAT AR S B I, 133 T HeokEAe e it
o Sl HEREAE , 34T 7RI R AR
LRI BEA R A HEACRE BRI, P T A T B
KBTI A TR AR AR | R
FERARPAIE S K R Y OCIRBE , L K AR T AL 25
SLAERIE AL o O AR AR LK 2%
HLIRIARAZ A%, TRTE T I 1 ARRS R (4 B 24 I K
HEAIE BRI, A A T ERZ R RS R s
TR TR R M AR BTk

1 RIeHER

1.1 RIe USRI

B0 TE [ 5 Rk R O 25 6 L = 51T,
X5+ ORI e B s 1) a5l 3k
TR, BREREA N 10 m, A S5 nE1
JIT7R o

xR1 1HSH

Tab.1 Parameters of soil property
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3 20 i
4 25 i
5 25 =
6 30 w
7 35 &
RIS FEAFE LT PR

(1) X568 T A JEOIR 061 iR i, b T
R FE AT I A 7R 24 h DL b B 12 hER
FEDEATAR AL, LB MBS 2 IRl 2 276 0.01 g
DI . ZJ5, BEEE g 8, I3 0. 5 mm (9, H
A2 L R RELRIUORE | AR A5 5B

(2) AU J AR il A0 A Bk kg
1 8y, 76T 0 b BRI A K F R &K &= 1
K (0. 6 kgZK) , FIFHBEFERS T 010 bk, & 48 he 7
HRE T, FR AR R AR S 38 K A 0 B 5 48
1t 48 h it A HUIES , th TR LA KA,
WEHT AR R R T (- KR, 2 IR
ZZEAERTFIRIRE A X 7 4R ) A
Fiie 5 A I T e, i o 1. 387 kg(£7.85
@), B R 10. 2 em(£0. 1 cm) , B FEIR2E 21470
Wo MR PIEACR KREE FLE L, F4S
A R PR SRR, A S A TR R B S =
90. 37 % , Rl E6 FH 4= nT o A A £

() FER &4 A T A R 31. 4 g /K818
A A RS AR R B K (R R 2 4 mm A2
), H R 4 A SR i A K B AR b R
FE ISR HEK SR 3h 1 AR i R

(D) FI 2 AL R IE B il 25k
BN AT 77, [R]IRRE AR /K I 3R 8 b i A K A
2 KRB E R G iR, B 2 AUk
TR AR 1R

FEIR I EA T2 A b W T i K A 8 2K R AR
b, LA 1 2 [ g ik ) 1 B ) B o (Rl AR v SR )
RN IR ) T IE 8T

2 IEERDM

MR KA P B 7K ) AR A -5 5 I i R
ST s S - PR HEZK CRIRR S SR HEZK ) i
A BITTRERE AR , SRS AR K B 5 AR DT E & o
B D SRBIE R o 245G LRBIME R  tHE s
AT B9 R A S S L
2.1 HekimbELiz

Toi® ARSI AR RO AE , KRR TR
i PR SEAR A, LA 35 kPa K T A H A HE K TR
], EAHEK DO R AN TE 2 s o

Ere =] T E
= o = =R

d 85 min

¢ 70 min

f 100 min
2 35 kPa T T {&HEKiTPEITTE
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at 35 kPa
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Fig.3 Total water discharge at different values of

boosted air
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Tab.3 Total water discharge and water discharge

increment
AL 5 SRR /kPa BHEKE/g  AURHEK /g
1 0 7.00
2 15 32.20 25.20
3 20 65. 40 33. 20
4 25 87.55 22.15
5 25 60. 66
6 30 96. 74 9.19
7 35 102. 95 6.21
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Fig.4 Drainage efficiency at different values of boosted air
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Tab.4 Water discharge by different effects of

boosted air
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Fig.5 Drainage efficiency of the soil surface with or

without microcrack under 25 kPa
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Tab.5 Soil settlement
PRI 5 Hik 4557/ mm fE R 455 /mm
4 11.08 7.5
5 7.72 7.0
6 12.02 7.0
7 12.80 7.5
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Fig.6 Soil damage at different air pressures(top view on the left and side view on the right)

WLEE PR 6 PP i E AR 1T -5 0T, 4 2H 36 10 4%
KBS e B RE (AR S A RE SIS Ab ), SR )
SUARTEHE K R v 2 8 A A ) U 32 2
i BARG A RE 2 [E] B AR AR R SR i A
8 - ARBBEIR A O , AT REHEZK IS 2053 1 3 Fh i o0 - O
K HEBFRE, B R e AR E O Rt + = I &
(RERAUN 4 .5) , A HUARTEHE K A R B R 5T
R A AT R AR P 3GE 38 5 @ HEK O %, /I 4
PRI A A P8 423 A G 41531
6) , A R AL HEK Y [] e 2 1 O HEK BB
i, B AR e A A A O AL+ 25 i 2 (Gl
HU 7) A F AT EHE K B [R) I A 25 LA 4 < HE
KA o Bl FE RN R UG R A AR A
FEAE W] 55 A 0, 58 R DR i SO R H Ak -
PREC S HE ARG O, 268 = Fp T3 — M55
L b 18

DAL 8530 b B 3 i SR 2 W B8 T
Pt — L U AR BT B A B . R R T Al
FLAAE 2Z 0] HARIR BT K (A K 3w HoA
A 3G A N AT 8, 0 %k I - T K Y
B S RIS & AR EE . RARIZAEE ]

AR AL A A R U B HE K LR 7, (R
A0 TR ) R B U e, 7 Bt — 2P
FE i —E R, BERSE A R R PIRES T
8 e A, ST ST AL

B7 EEETE™
Fig.7 Installation of boosted pipes
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