30F07
Geosynthetic Clay Liner(GCL)®9 A= 2 E4 H7}

AEe, a3, AFR
dydeE §#38H, " FFUNIENYI T EFREL 4

1. A&

EZNGAEZAA A5AZ 9 ALHE AowBYAL 1x10%] Be £4442
23 YAT ATAF BoiNAY FHo] FeA HE FE5 F50 B §F0Y
2 oA At} olE HEdY] A8 V54T BEAo) T HEYE BAL o]
Geosynthetic Clay Liner(GCL) Eg A&7} /A=A GCLE R Qeg 2oy Aodr
Fotolo] WEVYC|EE A7 2, A% £E USHA (needle-punching)olt} A€
(stitching)® Z-€ 71AAQ $¥oz AYE EFAYRoth & AFANE H7E vjgx,
HYFA S0 #5802 ALHE GCLY FL FAHEY WEYoEY E4E 2H3
2, USR] o8 2sd GCLY $a%d 548 Hrsigoh

2. o|&4 WA

21. AEYOES BE AFUF

AEUolE YHZ9] o]l2u E F JYe Yol T4 2o FEHH FAIFA 0
o EEAEo] PAPgez i o)A w7l EL Figure 19 (a)o] YElR upg} o
Ca-WlEYolEd A 3 o] yeldth(inner-crystalline swelling). 38, AA714 <230} ¢
2Xo Na-WlEUo|Ed £3] Yeluis WlUZF L2 inner-crsytalline swelling® AX 1%
T WEZUe Natol2 &9 Ay YR8 wex2 4FdEYo] BAsd YiF
o2 BEEAZ By Eo7HA €9 o] A Figure 19 (b)olA AP F3A7 F743)
o, A7 AFY AIJZ FAEFTY @] LASA Ha TP o3 vy
of o3 A7|Y o]FZF S YA HEZ U & F&Ho] BT I (osmotic swelling).

2.2. GCLY Fgo]&
GCLeo] 2422 landfilld]l 82 7§ hydraulic conductivity® th23 2o}

(where, @ = Leakage rate, £ = Hydraulic conductivity,
H = Head of liquid, % = Thickness of GCL )
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(L)

@ ‘
® Na'/Ca?* -iO;J

D
@0'96““ v O Water molecul

1.23m Approximately%
water content

L.5hm Approximatel}6%

' water content
ApproximateR5% Ca-I
Silica -layer

Figure 1. Swelling mechanism of Ca- and Na-bentonite

(a) Inner-crystalline swelling
(b) Osmotic swelling

3. 49

3.1. REYO|E 9 free swell
L5 AP 2g9 HEYUOEE ¥3 100mY FFHFFTE F&F HEHE F9(cc)
£ ZA43= ASTM D 58900 9jA3te WEUO|EQ free swell EAE ZA3Y.

3.2. GCL9 A=z

5ol 250g/m'e ZYzzPP UEHY FAXLE, sid 123g/m'e Pz X
& AHg3 e olE Apojo 5627g/m'¥ Na-bentoniteE Z3AIZl F UEHYHoE F
F 6,000g/m'e] GCLE A=Yt

3.3. GCLY] &4

ASTM D 46439 oAl +=&E&E, ASTM D 17779 ¢A3slod FHE, ASTM D 4632
o At AFAANEE, ASTM D 48339 <Asld HEA =&, ASTM E 9469 <] A3}
o E5A4E, ASTM D 50849 ¢ A3t hydraulic conductivity® Z&34t. 232 GCL
o F8gd EAL eyl 95t Table 10 AXE HES T8 48 o)&39e
B hydraulic conductivity: Figure 3¢ FHZXE o] &3 Hr3A . &8, hydraulic
conductivity AZAtefe] GCLE A& 100mm=z A3l F filter plate Atolo] A X t}
T 4R £57L4E FAARN dFE FFAIFE GCLE 53439 UL B9 48 &
st B4-4& Frhe,

ox o

-353 -



Table 1. Composition of sea salt water

I Conductivity | Ca Mg Na Mn Fe Pb Cl' | SO~
P [mS/cm] | [mg/1] | [mg/1] | [mg/1] | [mg/11 | [mg/1] | [mg/1] | [g/1] |{[mg/]
7.76 337 3042 | 8460 | 5767 { nm | 0178 | nm | 264 | 2460

(n.m = not measurable)

Qutflow off the ————»
cell

Pressure
gauge
Pressure tank with
water
Cell, filled with
Tear: water
Filtering stone
GCL
sample
Inflow to RRAARA
the cell

Measuring jug with a lid
to prevent evaporation

Figure 2. Apparatus for hydraulic conductivity og GCL

4. 27 9 31F

4.1 BEL}o] E 9] free swell
GCLAIZ Al-&¥ WEYUOIEY free swellgt2 18cc/2gelR o ddtzg o2 GCLA M)

AL EE Na-HlEYolES] 9 free swellgto] ~24cc/2gd S #A<Hsttd GCLA| R = €
3 Aoz Algdr)

42 GCL9Y 9353 2 83 E4
AzZE GCLY FAE 64mm, U372 EE MD(machine direction)¥3¢] 749 107.9kef,
CD(cross direction)®] 79 82.2kef, U A A3 LS MD(machine direction)®3Fe] 79 819%,

CD(cross direction)®] A% 107%, HLEZEE 497kef, FFAHE 700%, hydraulic
conductivity= 9.0x 107%e) 1},
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o2, Te2 L

o3 — r . . B

5l

Figure 3. Hydraulic conductivity of GCL with a constant head of 15ikPa

Figure 39 WEUoE9 e w& hydraulic conductivityE YEIR o B4 WE
vpolES] BSd BrtetFe] g el TAHALH AT wet dAvHes 3
28t AL BHolu Yuh. FH, APY WEUCES FSdEe 2Vlde F/hle A%
Ho|thrt A Te] AW #Ade AFE e

5. 48

GCL AEL AL EHE WEUES free swellgtol Wt AFAdso] ZAHAY £ AT
AE 18cc/2gelNth WEVIOE Feo] W& hydraulic conductivitys £243 #EA =
= %3 e RHolxgk GCLY A47IztE 1 ddd 24 WEUEs GCLA &
g Aoz AZtEd. a8y GCL B3 gy 2 Asd we aArdse #4-EE 2
3 0d FE ot e GCL AFo g S/ o] Fo| Aok Aot
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