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LABORATORY EXPERIMENTAL STUDIES OF PORE WATER PRESSURE
IN DREDGER FILL CONSOLIDATION WITH VACUUM PRELOADING
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Abstract Change of pore water pressure often reflects the degree of soil consolidation when vacuum preloading
method is used to treat dredged fill. This paper uses six test chambers in laboratory to monitor the pore water pres-
sure change in the fill under three drainage pipe systems and to determine the effective drainage spacing. The re-
sults show that the drop of pore water pressure in the fill for the driange spacing of 0. 4m is than better than that of
0. 8m. The pore water pressure in the soils is related to its drainage pipe system installed in the soil. The pore water
pressure in the distance of 10c¢m to drainage pipe was half of that in drainage pipe body. The membrane drain system
was the best for drainage. The B-type drain system was better than the sand drain system. In addition,in the dredged
fill ,the effective distance between the drain pipes was between 0. 4m and 0. 8m. Moreover ,membranes had the lar-
gest effective horizontal spacing between drainage materials. The B-type drain system had a shorter effective spac-
ing. The sand wells had the shortest effective spacing.
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Fig.1 The dredger fill test installation
O. YLk s V. ALBUKE Ik ;0. A Ik O 48 I 1. HEK AR
1-1-1-1",2-1-2-1",3-1-3-1" ,4-1-4-1" ,5-1-5-1",6-1-6-1"¥] Jy 3£ JZ TR i 2%



18(5) MAZE . ATTEEmE kI L6 ILIRAKIE S XA T 705
F1 EERWGEE—R
Table 1 Set of model test
e R KX FExF/mxmxm HeYe)FEEE/m Heok i HeZK A R] B/ m
W D04 A1 1. 60x1. 40x1. 20 AR (A% 10cm) 0.4
B # DO. 4 RIS 2 1. 60x1. 40x1. 20 E = B B AR LR <75um 0.4
B %I DO. 8 T 3 1. 60x1. 40x1. 20 10 ™ B AU S FLAE <75 pm 0.8
JEJE DO. 4 TR 4 1. 60x1. 40x1. 20 TN RL AR 80 ~ 100 pum 0.4
JEME DO. 8 FRIGE 5 1. 80x1. 00x1. 20 TN RL AL 80 ~ 100 pm 0.8
W3 Do. 8 RIS 6 1.20x1. 00x1. 20 AP I (H AR 10em) 0.8

3 Bdlaortr

WO AT B R e v, 49K 2 ol £L
BK 184, Ko i 3 R e S L .
TN JRE | A R 8 DR E X L K s T 85
0 AR 19 5 10 SURSE L AR T
5T o

3.1 HEKERNFLBRAKES

6 IR HhHEZK (A P9 FL B K e g 2 e n 1 2
N

[F]— KA, AN TR HE AR 1 B 452 -

W HEK A b A 2/3 By AL B 0. 4m [ B
HEZK A PN FLESTK e 18R T 0. 8m [RIHT A HEK A4
WALBUK 15 B BIHEK AR, 0. 4m [A]REAHEK (A
PR FLBE /K A AT 00 3 6] P9 #8840 T 0. 8m ] B 114
AR AL UK 75 9, 0. 4m [R]HE A4 HEK
PR A AL B K 3 £ 18 45 3 8 Hh 47 2 5 T 0. 8m [ B
AHEK AR N FLBR K s 1l DL, HEZK A4 A FLBR K e

T3 SHPKA TR 5C 2R AN K, HR2 i [ 3R 2 2 54K
IR C
ANEIHEK A e -

=R A LB K s 3 #R 32 1% $1 - 90kPa,
Horr B 27 HEK MR AL R B AR E , 5 HEAK AR ]
BTG s HUCOR BB DO. 47 HEAMR AL R
FFesE (5 JERE DO. 87 HE AR L IR A [ 45 )5
Y BAR P 3l 31X AT BE -5 HE K AR B B tohr ) 4 B
FHARAEA 55 M0 B0 HEKAA N FLBUK
FrEkisl, R BEAR A, 3 T RE-5 W0 RHAS B i =k
LIPS

3.2 EEEHEAKMEE 10em BIFLBRKES
6 MR h 5 HE K AR BEES 10em 4K

FLERK R T 2N R 3 i o

[F]— A HEZR AR , AR HE A AR AT BE LA -

W HHEAK PR ATHE 0. 4m (1) 4 & Hh FL B K
F1 T B B 3 T 0. 8m (A HE 444 L K FE H
TR ; B BHEAK AR T, [ BE 0. 4m (1 £ 4K
HrfLBR K 3 T W Bt TS 38 32 K F 0. 8m 1] 4
RAFLIRK R ) R RS . AT DL, B B HEZK A 10em
A4 P P FL IR K T [ R S HE K A8 T B 4% DD A
%, 0. 4m [a)BEAY - PIFLEE R FERCHR EE 0. 8m [H] B A
+ FLE TR AT

AR HEAK A AL

[EBE 0. 4m fy = Fh HEZK A [ i) 44 b I
DO. 4m [ 1A Py w1 FLFE SO B 5 s A B 7,
B 74 DO. 4 [y RN FLIEFRFLE T R, B8 DO. 8 11 1
PR AL AR BB IR BE T B, PRLIGIA S ] BE 0. 4m
I REHE AR AR HE KRR f5e 4 [RIEE 0. 8m (1) = FhiHE
TRAR T () A A, = 3 R 2T R, L B
DO. 8 [ AR NFL ARSI I £ B BE , R tLIA
[E]EE 0. 8m [HEK RGEh HAH KSR B by o (HAEAS
TERI 2, PR HEAKAAR 10em 40, 44 B FLBR K
JIHB H 3k 3| - 40kPa, 4k HEZK A4 LB K R 77 19
172 55,

3.3 ENHEKEFORIFLEEKES

6 ARIRUR HHE A AR AT 2 Bl BI: 0. 4m Al
0. 8mo PPN HE KA L5 HEK AR 1 7K P
50524 20em F140cm, HALBK RS 2AL i 4 fr
No

SHEKRE RS 20em {1 A, 20 B Bk
KA AL B H 3 728 A e JEE AT, HL g /N T i 5 LB
AKEIME ;s SHOR AR 40em 1 LA, @070 B
TUHE K AR AL B K H 7 22 A i B2 o AR I, AR/ T3
FEEFLBR /K T T3 (E o PRI 58 A% 336 B0 2 B8 ) RIOR e
LI



706

Journal of Engineering Geology ~TLAZXLF 5 2010

0 0 1 Om
-20 -20 H -20 i
—— I‘ - Nk
P Z/' ﬁgg'g ~ BZYDO. 4 = JERDO. 4
§ 40 1 e -40 ~ BAIDO. 8 -40 £ o~ JEJHDO. 8
H
%
&
=
100 | 1 J
0 30 60 90
B /d
B2 HEAR N LB K Ty Bt ] A 2%
Fig.2 The curves of pore water pressure changed in drain pipes
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Fig.3 The curves of pore water pressure from a distance of 10 cm to drain pipes
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Fig.4 The curves of pore water pressure in half distance between two drainpipes
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Fig.5 The curves of the distribution of pore pressure in drainage
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