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ABSTRACT

Recently, many landfills are constructed by using geosynthetics with earth materials.
Geotextiles in geosynthetics are applied for the various purposes such as filters of the
leachate collection and removal system and protectors of geomembrane liner. However,
geotextiles can be exposed to direct sunlight during the construction of landfill for several
months. As you know, the exposure of polymers to sunlight can be a major source of
degradation of them.

This study is to suggest a criteria on the installation of heavy weight geotextiles at the
landfill. For this purpose, several different geotextiles were evaluated by outdoor exposure
at two different locations and under the different seasons for one and half years. As the
results of outdoor exposure, polypropylene geotextiles with 500g/m* and 700g/m* were
maintained around 40% of the initial strength during for one and half years. However,
the polypropylene geotextile of 1000g/m* showed 65% of the retained strength for the same
duration of exposure. The retained strength of all polypropylene geotextile reduced
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dramatically with the cumulative sunshine radiation on a horizontal surface of around
1500MJ /.
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2 o

st EXFAAAERTE @A o] &1 glon
ol#&1d EEZA HH FAME Geotextile2
Geomembrane B3E A3 Rt A&5 35 2 wig Ao wieA 9 o] 43E x|
817] 913 FejgA ol&Ea gtk a8y Geotextiled Y9EE o]&5: ZEvje miygal 14 A
5ol metr 71 Bdde] =28 5 o] Al o3 FAe EA7F B 4 Qg wet
A B doae vigAl Al e 2124 AEE A Fstr] 8l 2 Hol ol4H1 e 2
%% Geotextile® 0133}"4 2] ol ofgt YA sl A3 HrE F3E)

RAF 29 & AY A3l 29 :FH BT AAREE 18/4He] =277k, 500g/me

A -2 whHA ] - QoM HA Az Y=
Az Abgol F7HE R Sl FAC U

700g/nmre] 33 3_71 AFRE] 40%BEMA AARE7 Fastdon], 1000g/me] FAEE=
£712ke] Seledole] 2714w 60710 AAREA oS EP APREY £AL w3
271 HA T4 YAatekol oF 1500MI/m A =rt B i7ix] wEA 2hasiict.

FR0: FHXE, J7E YA, 59 =2 Y=

1.8 B 253 Itk ol ARGe AL T4l 3
oA Zhzte] A Bl ofa) AR, A sl

T2 ygtollMe 1990dh o] FFH A4H 7| g 7l Wi, B, B R BE F

2 4
o] ugdAle] £YFo] hEEe] H7| % ge &2 T doh 131??} EERHRY o1&
nleE W7 S23 BEZo R 1z A L uEINE sEln ¥AHe] ] wie A
Ag3 gioh viRA 9] vl (Bottom Layer)& & S7I6Ha AAAIRE, vhRx] AL S0 2%

l

s 7HsAl0) 9lom A717F 29] o) whE U

¢33 25 35 2 W% A2 (Leachate

Collection and Removal System) 2.2 7453
HFREZT v 8ol J&5o Beld SloiA 7H
AAHQ) BEo|r}

WA ALoMe AE, A,
e e wegoz so
(Geosynthetics ; Geomembrane, Geotextile,

2d F9 A4

ERGHAH S

Geonet, Geocomposite, Geogrid &)7} F& o]

Journal of KoSES Vol.5. No.1 75~83. 2000

T EACF HAE 4 QU P,
Geotextile2 Geomembrane B3E 93 B
SAt AEF g Z ule AlxaRloA 2] S
10}7] 93 He 2 o]&5 1 ). Geotextile(H
, FAF)Y Y8R o]fHe v 384 -
é‘ A o= w4 bgste] wjgA|dlA o] 8ol T
5 F7ka ok e wigRe] A Al ¥4



H71E YA A4 S99

¥ Geotextile2 45l webr] $704 22 49
b eokgel =29 4 9o, Geotextilee] €&
Z AN EHE giFEY Ze9ES A7 gl

24 735 "FE T YA el Bl
o] ZAxAsrt SeiEn, wiydx 1A Al 5 7}
o] Eollel whet, wigA] AA Al A
NEES FYHR £ & F Uk

T3 Geotextile & 7] droR nFa

Geotextile(>1000g/nr)o] AAr= 1 glom, &xj
7HR19] Aol M = 500g/mrel kel A FZ((1000g/
mt) Geotextile® ]88 %9 =& AFHz} o
BRIt 47wt A3 H Geotextile 7%
Geotextileell Hleld Bjdol] =2=Us o, &
o gA Ut ¥WstE dod & Wl o
] A o] &H = 7% Geotextile7bA] 1

g A &shatl o2igo] Ut

a4 FlAMT #H7E migA e dAed o
A% Geomembranes| ¥3 & Hg HIAEA
Geotextiles®] o]4o] ZF7kstn e Al e
ol Ajgol tisted viRA] Al Al EAEE
A9 Mol og A Aol gt Hokr) nE s
Aol

webd B Aol wigA] A4 A &9 =&

1o}
.
=l

%9 Geotextilese] WTAdel &g A+ 77

g 7|28 Alga 53

o2 st
2. Algizljz 3 oy

2.1 A4g Alg

2 A3A AR Geotextiled F#0] 500g/mr

oA 1000g/m*} Needle Punched Nonwoven
Type(clatollAl FAx} Fholw], FAFE Az
of ojgd Zevie FYEHdoltt, FA=
3.5mm~6.0mme| Hejols, M FAFLE o

st Zzke] RAX dig FEY AP
5 AEAEQ 54& Table 1] e

wEAYS 93 RAFe] THE FPo]
R 242} 300cm x 300cme] ol AlH 3} 7\1
A gddte] MUY, £9 =% 43
1998 5¥ellA 1999 109l AA 3 0}93\3
5 1998 5% (Exposure 1), 849 (Exposure
1), 18] 1999 5Y (Exposure II)ol #2X
& %9 ¥AsItt. Exposure 13 Exposure
[ olM Z3o] 22} 500g/m, 700g/r, 1000g/

\

2l Geotextlle°ﬂ tiated zpe] el ok A W ! P.P500, P.P700, P.P1000< A&Ald] ¥
st U1 Hrlsted H71E ofgA A Al B Astgen Exposure oM< o] 1000g/m
Table 1. The Properties of Tested Geotextiles
Geotextile Polymer Weightper | Thickness Grab
Code Color strength”
type type Area(g/m?) (mm)
(kgy)
P.P500 White NPN" pP.po 500 35 127
P.P700 White NPN PP 700 4.5 178
P.P1000 White NPN P.P 1000 6.0 280

a) - KS K 0520
b) : Needle Punched Nonwoven Geotextiles
¢) : Polypropylene
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Table 2. The Schedule of Installation and Sampling of Geotextiles

N Installati Sampling

. alo

© statiation Ist 3rd 4th 5th
'98. 5. , , , , ,

Exposure [ 98.7.14. 98.9. 4. 98.11.11. 99. 4.17 99.9.28
Seoul
'98. 8. : , , , ,

Exposure [ 98.9. 4. 98.11.11. 98.12.29. 99.4.17 99.9.28
Seoul

E i 9.5 Every half month

N T a
xposure Seoul & Cheju Ve Yy montns
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Table 3. Monthly Meteorological Data of Seoul during Exposure

*Alir *Relative L **Duration of | *Radiation on a .
. **Precipitation ) . *Mean Wind
Month Temp. Humidity Sunshine  {Horizon Surface
{mm) Speed(m/s)
() (%) (hours) (MJ/m)

'98.6 219 67 234 163.7 13.6 2.1

7 24.9 74 312 137.2 11.5 2.5

8 25.0 78 1238 114.1 9.6 2.0

9 23.0 70 178 177.9 11.6 1.8

10 17.0 67 27 202.2 9.7 1.9

11 7.3 61 27 167.5 7.0 22

12 2.7 59 4 185.6 6.2 2.2
'99. 1 0.8 58 10 184.1 6.8 26

2 0.7 60 3 159.1 9.1 2.8

3 6.7 50 55 197.7 12.0 2.5

4 1.5 68 97 227.5 15.4 26

5 17.5 65 109 235.1 16.5 2.2

6 23.1 68 132 217.5 17.3 1.8

7 259 73 230 130.0 12.9 2.1

8 26.0 74 601 160.4 12.8 1.2

9 229 76 337 119.9 10.1 1.3

10 14.3 70 82 162.4 10.5 1.1

* 1 Monthly Mean
** : Monthly Sum

Exposure A P.P500, P.P700, P.P1000<]
PABEE wF 27l 227t waA fgisie
EAE Bon, olF A&A R 7hasld 167)
o] =2 717+ B2t 90~100 kg, A= A=rt
Asl=A e}, Exposure 19 F& 3ol el %
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m
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(From Korea Meteorological Administration)
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Table 4. Monthly Meteorological Data of Cheju during Exposure
*Air *Relative . **Duration of | *Radiation on a i
o *¥Precipitation . . *Mean Wind
Month Temp. Humidity Sunshine  |Honzon Surface
(mm) Speed(m/s)
() (%) (hours) (Ml/me)
'99.5 18.4 69 79 228 21.2 2.9
6 21.8 80 204 146 16.6 2.7
24.0 84 706 112 13.2 33
8 25.6 83 643 102 120 3.2
9 24.6 81 509 131 11.8 3.1
10 18.5 65 41 185 11.5 2.7
* 1 Monthly Mean (From Korea Meteorological Administration)
* 1 Monthly Sum
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Table 5. The Coefficient of Correlation between the Strength of Geotextiles and

Meterological Data

Cumulative Cumulative . .
o ) Cumulative Duration of
Code Radiation on a Duration of Precipitation Exposure
Horizon Surface Sunshine
(1)P.P1000 -0.87 -0.86 -0.92 -0.87
(HP.P700 -0.82 -0.80 -0.87 -0.82
(LHP.P500 -0.79 -0.72 -0.78 -0.76
(2)P.P1000 -0.97 -0.98 -0.54 -0.98
(2)P.P700 -0.79 -0.79 -0.64 -0.78
(2)P.P500 -0.94 -0.95 -0.59 -0.94
P.P1000(S) -0.92 091 -0.76 -0.91
P.P1O00(C) -0.97 -0.98 -0.85 -0.95
(1) and (2) mean Exposure [ and Exposure [
(S) and (C) mean Seoul and Cheju in Exposure [[
olz{gh Ao WAL =FH FAF A4F HWA st F& oo dAAE B, 712 2%l
oA GabAl BAE RAE BRolAE ko] 9 =3 /1] Z7kge) ek AT YT
AR Qob M) g o] ¥AE Z ol Askde Belsksink
ool met th2A JYehgd& & F UATh 3. FA X =& 7|7l W& JAAGES Hoe
RAze) Fol BAglel FA B AL
4.8 B2 BRon, RA¥ r Bi&S Ay Aot
2 2FYUSS 3T ¢ 5 U
@A 2 F &9 =2E TR WY ¥
32 Frlslr] geld 99 w2 49E @ A #dAlel 2
o]

e 2E 282 22 4 Uk

1. 29 x3d 2239 ARATE =& 7|700]
F713ol me} raER e, E’S Al71¢F A4
o we} & zlo]lE BTt 53], AFH Ajo]

= 241712 e wigx| 74*5. Al BA ] &
9] =& A9 we} daA #2d F e
Y 3 7IE FHaspsledel & Zlow AR

122
2. 29 y&o] WE BN AANT PAE
W vA YARE, A AIY 9 e F 7170

Journal of KoSES Vol.5. No.l 75~83. 2000

o =EE 19999% AeA st miged
F2A4H AL 45} ATHAUl 2L
e =gu.

D
Gl
e

a

1. Koerner, RM., “Designing with Geo- synthetics .
4th Edition, Prentice Hall Publ. Co., Engewood
Cliffs, NJ, pp.152 ~155(1998).

2. Ingold, T.S., The Geotextiles and Geo- membranes



AZ1E EA A4A 29 =FF Geotextilesd) WiT7A 0] #3 A+ 83

Manual, Elsevier Advanced Technology, UK, J. of Geotechnical Engineering,117(7), pp.979
pp-235~237(1994). ~1000(1991).

3.Schneider, H., Groh,M., “An Analysis of the 5.Koerner, G. R., Grace Y. H., Koerner, R. M.
Durability Problems of Geotextiles” “Photo-initiated Degradation of Geotextiles”, J. of
Geosynthetic 87 Conference, New Orleans, USA, Geotechnical and Geoenvironmental Engineering,
pp.434~440(1987). pp.1159 ~1166(1998).

4.Brand, E.W., Pang, P.L.R.,” Durability of 6. BVZAYFE, ‘KB AT L AT Al S
Geotextiles to Outdoor Exposure in Hong Kong”, HRH" KS K 0520(1990).

Journal of KoSES Vol.5. No.l 75~83. 2000



