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Fig. 1 Typical cross section of coastal landfill sites
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Fig. 2 Legal controls on management of controlled landfill sites
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Table I Loading steps of rigid-wall permeability test
Case Initial | Pre-consolidation Consolidation pressure
thickness pressure 11.25 | 22.5 | 33.75 45 67.5 90 135 180 270 360
kPa kPa kPa kPa kPa kPa kPa kPa kPa kPa
case R1 | 3.99 cm 90 kPa — — — — — O O O O —
case R2 | 4.04 cm 180 kPa — — — — — O O O — O
case R3 | 2.99 cm 90 kPa O O O O O O O O O O
case R4 | 3.11 cm 180 kPa O O — O O O O O O O
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ﬁ k /O O, : Interfacial flow (cm?/s)
data logger I
= soil

water § pressure
pressure sample transducer
transducer

. -—

inflow inflow

L

datai logger
8cm '

Fig. 3 Rigid-wall permeability test apparatus

3.3 HEEREOFMAE

TUBE & s O BEARREIX, 22RO PAELIRNC R
ot EMBED DZERRDIE S d (em)iZ & 25 & |
PHZERR DG+ b i O 7 b RIS R 5 7
DOV ENEEZEZTROLNDEENEDORE ST
K2l 2 SOBPEIT 5 THT» 72,

3.4 REFEKEDFHEAE
Fig. 4 12”7 X 912, MIBERZEAKRBRIZHB W THE D
NHHE QO (em’/s)Tks LIEMK & @RS 5 6 0 & BEm
L LoOMOEREBRT IO LEDEHTHLT
B, QR ko TEREND,

Q:Q(r+QL

2
KD
4

2

kC

ZIT, QO EtllEhEBEAR (em?), O, MitH
R D OFKE, O Hit-&EER BT 51BK
&, D:HEREERE (em), k : BT BEOEKE
$e (emys) , i B/KAEL, Kp 2 5 KBRS (cm¥s),
¢t B () TH D,

$hit B IR OBAIRIL k, 23K 5 =012, WIBER R
DOARTEHEDOEEIGEI LR L RKE S TTHEE TV
PEBL U 7= ZRERS T3 RIC DWW T, Fig. 5 10 288
HEARRBEEE 2 VT, ER TN BERE KRB %
1ToTe ke W3RENIE, QXEY K, 2 KRB KkE
R (ems)) BT HZENTE, 20K, ZRMIC

D (cm)

Fig. 4 Water flow through clay and interface

BIDEARMEOHEIEL D LN TE D, FBERLE
KRBRIL, AT LN L TRETHUEZ 5252
& TREBERNZ B IE TE 2RBRIFIE T, ¥t T 1 —
72 CHEZ KRBt OFE KRB ICHE L= HFETH D, A
FBR O FRERLFE KRBT E M b KT b %L
REDERT 2% FEERETHY | HIEEREER &
DISIVIRRED ER R —BUI/ O TRy, 72721,
M EERIEER (2 B\ C Kp=0.5 EARE L COEHEI N
L 72D LI FHEERRBOMAFE AT Lz, &
BERLE KRR O & R O P8 oIS Tk
LW HE % Table. 2 (2R,

4. RBEREER

4.1 FBAKRERHER L REEKMED

MIBERIERER (31 5B KERER L SRS 1 DR %
Fig. 6 (2789, ZRBERIGRER 1T S 7 B IRIE TH D A3,
MIBERL KSR & SR TR NS L 22 b Lo
FEZFAH L CTH D DT, TuEBRFOMEIS T %
% - T Fig. 6 FIZ R L7,

e BERDE KGRI C 1M BERL SR o 45 Ay Be b Lkt
JET D BRI A BB AR L7272 $hiEIG ) 25 HE
MU HREL L TEARRELEIMNT 52 LR H -
ey, BRieia, SREIG S OB R B KR
W9 DA D A H AT, case R3, case R4 @ 90 kPa
KD/ OB IRV TR, MIBER IV L A
STefe®, BAKFREEE LT Fig 6 IZIIR L TR,
FARIEED 180 kPa TH Y . AL DOHATZ 90 kPa



air
pressure

v
O-ring geotextile
and
filter paper
effluent sample
influent
i i
1
: :
! 6 cm !

Fig. 5 Flexible permeability test apparatus
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Fig. 6 Hydraulic conductivity values vs. vertical stress
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Table. 2 Confining stress at flexible permeability test
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90 kPa 60 kPa
135 kPa 90 kPa
180 kPa 120 kPa
270 kPa 180 kPa
360 kPa 240 kPa
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Fig. 7 Hydraulic conductivity values vs. void ratio
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Fig. 9 Interface transmissivity, K , versus side friction
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Fig.13  Concept for equivalent hydraulic conductivity
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Experimental study on the Effect of the Pile Installation on the Hydraulic Barrier Performance
of Landfill Bottom Clay Layer
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Synopsis

To promote the land use of the coastal landfill site after the waste reclamation, structures and facilities may require pile

foundations to assure the sufficient baring capacity. Since the marine clay functions as bottom barrier in landfill sites, it is

required to know how much leakage could occur due to the installed piles penetrating clay layer. This research is aimed to

clarify the barrier performance with installed piles across the clay layer. Interface transmissivity between the clay and the

steel is evaluated by using newly developed rigid-wall permeameter, which is able to determine the side-wall friction by

measuring the soil pressures on the top and the bottom of the specimen. The more vertical stress increases, the larger

friction between clay and steel occurs and the lower hydraulic conductivity is achieved. It was obvious that leakage could

hardly occur from the interface between clay and steel, when friction could work. By using the methods proposed in this

research, the hydraulic barrier performance of clay layer with pile foundation can be clearly seen.

Keywords: coastal landfill, clay layer, pile foundation, interface friction, barrier performance, hydraulic conductivity
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