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Permeability and strength characteristics of
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ABSTRACT

Recently, domestic waste landfills are constructed sometimes on seashore area to provide large
landfill area. In order to strengthen the foundation of landfills and to prevent the infiltration of
leachate through the bottom, many cases of constructing cement hardened liners on seashore
clays are found. In these cases, it is possible to have cracks in the hardened liners due to
settlement with waste load since the stiffness of the hardened liner is greater than that of clay
liners.

In this study, the capability of Self-Sealing and Self-Healing (SSSH) liner made with a
seashore clay in the metropolitan landfill to prevent the percolation of water and leachate is
examined using flexible-wall permeameter test and using uniaxial compression test. Applicability
of SSSH to weathered granitic soil is also examined for self-sealing capabilities. The result of
flexible permeameter test for SSSH with the seashore clay showed that permeability obtained
was lower than permeability criteria of Korean waste management law. The permeability and
strength characteristics of SSSH with granitic soil and bentonite showed better results than with
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the seashore clay.

Key Words : Self sealing, Self healing, Clay liners, Metropolitan landfill, Bentonite, permeability
characteristic, strength characteristic
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Fig. 1. Microscopic view of self-sealing effect(Van
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Table 1, Chemical components of hardened barrier materials.

Components K.,O CaO Sio,

MgO

organic

Na,O | AI20, | Fe,0, SO, others

content

Percentage| PA 1.10 1230 | 62.00 ;| 354

1320 | 282 0.58 3.66 0.30 0.50

(%) PB 0.48 84.60 | 4.27 248

0.40 1.53 0.47 0.30 493 0.54
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Table 2, Physical characteristics of seashore clay.

Gs w LL PL PI pZ Wopt Grain size (%)
(%) (%) (%) (%) (/) (%) silt clay sand
2.68 35 42 25.46 16.54 1.78 13.5 63 25 12
B A ABLE Z5SE olg H7] 5 v Table 3. Chemical properties of rainfall water.
B4 wadd AP 2EESE eI A1 o —
B 3 ARG A8 AT Aol e 3 Type o —
o weight mg/L meq/L
'T‘z] -’] ‘1‘715 %:E‘E' \jE-uvAé O]‘Q‘ H:L(Spemflc Cr 355 3500 154.9
ion electroide) @ YAFHEIIE o] g3l EA & Na 229 1452 63.4
$d 879 BEMAANE ol gsiFon, BAAIgE K 39.1 79.5 2.0
Table 33} Z°] byt Ca™ 243 1800 74.1

3.24 3AESIE X2 EA
AR HEAY SFolzt & & e TR
= QA 7 ddidA A As2A AAGE
grr|7t 17.0%, HAFHE 13.5%, Ao Az
AT 1L95t/m=2 Yelgon QM dst 4
FE7b g 2 e Azo] 4%l RSP E &

¢

dn Ae

Sk Table 4= 32EstEs] 24 S4E Ao
# Aol
3.3 Az 44

et IAFIE A7 IS ©@EA7)7)
Ael AA 10cm, %°] 10emE ARE AZsion

Table 4, Physical characteristics of Weathered granitic soil.

LL PL PI ,
GS w Ydl’nd,‘( Wopt USCS
(%) (%) (%) (%) (%09 (%)
2.68 17 27.1 NP - 1.89 13.5 SP
Table 5, Ratio of mixed PA, PB and Seashore clay.
Sample Weight (g) Mixing ratio
PA mi :
Hardened . mixed PA clay water PA : clay
. with clay 114.5 572.7 92.8 =1:5
barrier -
. PB mixed PB clay water PB: clay
materials .
with clay 89.6 597.6 92.8 =1:6.67
Table 6, Ratio of mixed PA, PB and weathered granitic soil.
Sample Weight (g) Mixing ratio
PA mixed with PA granitic soil water PA : granitic soil
Hardened o
bartier granitic soil 121.1 6054 98.1 =1:5
. PB mixed with PB granitic soil water PB : granitic soil
materials b
granitic soil 94.7 631.7 98.1 =1:6.67
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Table 7, The hydraulic gradients used for various

permeability ranges.

Pressure difference
Permeability Hydraulic between
(cm/sec) Gradient (i) upper(P,) and
bottom(P,)
1X10%~1x10* 0.020 kg/cme
1x10* ~1x10° 5 0.050 kg/cne
1xX10°~1x10° 10 0.098 kg/crr
1 X10°~1x107 20 0.196 kg/cnr
1X107 ~ 30 0.295 kg/cor
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