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The Evaluation of Geotextiles by Ultraviolet(UV) Effect during
the Landfill Construction
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ABSTRACT

Using of geosynthetics with linear materials(sand, gravel, clay soil) is rapidly
increased in landfill. With geosynthetics, geotextiles often expose to solar
radiation(Ultraviolet) on long terms during the installation. In this paper, the results will
represent the strength retention rate and tensile retention rate of geotextiles between
outdoor exposed and protected by 15cm thickness of soil. As a result of cumulating solar
radiation in geotextiles was increased, the strength retentions rate of P.P(500g/m’),
P.P(700g/m') and P.P(1000g/m') were decreased and the lower weight of unit area of
geotextiles, the faster decrease of strength retention rate. P.E.T(600g/m’) was showed a
distinctive trend that the strength retention rate increased. The tensile retention rate of
tested geotextiles was decreased during the simulation. However, the strength and
tensile retention rate of geotextiles covered by soil had changed insignificantly.
Therefore, it can surmise that the soil covering will help geotextiles to be protected
from UV effecting
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1. H&

WhR = H71ES A7 AFE7] A H#r|E FFTAHEAZA AH4A 2 @A)
T3t F& TEE /1A 8 vt AFoA mgE AAs] AT FAY gEe
I #EE g F83814, o] F gAY SR uyAe] A HA, AT L 99 BRE
FAoA ool k. HIZ wYAE HA L AT oA, WHEA ] AL A=
E F2 A9 oA doxle 9AMHE, 2, A4 5)E 7|22 31 o, AFF
o2 FAHE EEFAAF(Geosynthetics; Geotextiles, Geogrids, Geomembranes, Geocomp-
osites )¢ EF Algo] FIEt J& FA Utk EEFAHAEFT dutHd JA A=
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of vt Algel Hol|, Fhe] Fu, AxAgd ERABYY oM BL FPL Az’
olg]d EEJAHAHF FAAE Geotextiles(FA ¥, B X)= v PR vtete] Membrane %
715, A&7 738 AA AN2ddA Y 715, £€ 8 7l 59 d4dd £ ol &d
t}h. Geotextiles® 9852 ol&He v e 383 - AEFH o2 3 AP vy
oA ojfol T& ZF7ts AT GeotextilesE o3 FFHo Ede P AzIAS
589 AzH7] dEA B3 EZA(Degradation Agents)o]l w3 AIJAHNE  Zzte
Geotextilesol] @2} thd3lttt, Calhoun(1972)& 2 789 ¥ 2 ¥ (Nonwoven Geotextiles)oll o
o @ARAM AF, ety 24 E9F 4Fd A 4F, FFAY T OIFT AEE
& AF#ZEE Geotextilest i}fi}x#?l 4ol Astes A& Aol At UVl dfste
W74l JFe wethe 2L WHD. o]F2 UV B Geotextiles®] W74 W3
e 77 ASAHe=2 °]-r°1x]31 At

Geotextiles® #3le UVZAERT ol 2x9 |4gx & oz A Utk
Schneider §(1987)& Z™ 9 g dqde WristAY 78 dels A5 23 YPHo|
g AAL u#dldgol 3lH, &2EE Geotextiles® Ef&ETo) HGige Fr7] w o
GeotextilesE WTAE H7IstAY H/MERHEES DAY o, X9 JFE a#stoof
g2 Agsga?

A e AFAE o ol FIF [AE I F - EAHA 77 FYE
3 o AY AHE dE37] ¢l JFF Y (Xenon-arc Lamp 5)& °]&3% AuUd
P AR ABAEL Zoe =¥ Heoexn 3tk Edward 5(1991)2 FFCA
Geotextilesell tg Z718 =E43 TP AA2ZRY F713<QA Geotextiles®] A%
RA3le A3t ggsigon, é 9 eotextiles«] QA== 6718 Foll 473 43U
3, Geotextiles® #zH71E 379X 979 AEo] AAJYATE 2L AW, a1gx
2 el dutzQl B3 AFgo] AEHUed AZAEY A e RAZEZ S o
Adutd oz F7t3tga, AASAE HIFEIX] &2 Polypropylene Geotextiles® H7FgE A
B A=A Hilde 238 dAth Thomas 5(1997)9 oF9] =& ¥ Geotextiles$}
Xenon-arc Test ZX(XWOM)o| =& F Geotextiles®l h3te] AFAEE UV RAFE4 7]
23] F71AQ] #AE AT ©o] dFdAM FFo] 135g/m', 270g/m’, 406g/m'<d
Geotextiles®] 1ZZE B{HE&S v S o, AFFH 2 Fasts, o)A South
Florida®l =243 A% vl&x3S RA3iHY. 282 ASTM D 4355-929] Zxjo] o3
AFZAAE YT 49 South Florida A Fe UV FHE ZAIAS w Ho o A v
gye vz @,

Kushal %(1995)2 <utxoz ZgveE AEFHA &F3fd oif  FAF o,
Geotextiles® XA 3}71 Ao FL(UV, Gamma ray 5)° =ZJNE 2%, ES FTNA A
28y BEEI 715 £ 9SS FPHYD. 2% o] AdFAA GeotextilesE ¥
3l7] Aol 3}8Ad B3l (Actinic Degradation)d] =ZAA S o EF &or e BIPLEE
ZHNRew, ZF71AHQA WA Wt %S 2SS FAdAT " UV 59 Fdd
o3 ©@r|t wFo] AAAHY UFA HFde & ¢S FA AP EY Fo £3]
Ay AHEEHRE o, F7AHA BN E WFA Ao & S 28 5 S Aorth

FU 9] Geotextilesoll the UV gt &3 A7+ B 5(1996)°] AF2LE ©] &3
g8 FF9 ZHMd g 489S I Aol Aot ok =& H Geotextilesol] #3F
AFE 23] vtsn’

oA 2 A7 AME YA ddAC 2 & Jde HEFUV)A 3 wAE F
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A= Geotextiles®] W74 WIE HWrlsly] 9std], oo RAFTE Mo UV o
WTFERQAZE - AFAE)e] E3tE Bristaz shgc

I. Geotextiles?] WA wsle] F2 qx}

Geotextiles®] TA3le EH 9 3l & 9 A, 43 (Oxidation Degradation), 4
3}(Hydrolysis Degradation) & T &g <ol Aot olxd AN HAA=2Z A& 33 (Chain
Scission), A% 33 (Bond Breaking), 2} A% (Cross-Linking), 74849 2 (Extraction
of Components) 59 A%TxY ¥H3eE ved F Qv 53] g FF9 UV(Ultraviolet)oll
o3 A3t EEFHERFE vt EYVE LEgste ZE {71 A5 WA dFd F
23 9o ggpt?,

UVE AFste "HIFZL ZA Infrared(F3H 9>760mm), 7HA) 34 (400nm< 33 $ <760
mm), AAA(FFHL<400m)e2 FEE F Atk UVE ©A] UV-A(400~315m),
UV-B(315~280nm), UV-C(280~100mm)Z F&HT. H7]- UV-A®} UV-Be Za# &3
of Zddt= HWHoln UV-C AT di7ld ¥l #Fo] 7hssith

UVell 2]8 Geotextiles®] &&= ATAQ 9, &%, A4, 75, g} = 5 ¢
gt a9lo o3 JugS vy A Aok Van Wikt Stoerzer(1986)% Geotextiles
of Wa A Fast AEE %o wad Bw3E F e AFHAN. Figure 12
kLy(kiloLangley)gtE Q7 A} oluxjgoz 3¢ T hsh RASEe] EXE HAFER
itk 1 kLyE lid/er & 418 MJ/m's} £9% #tolth. Figure 1914 2@ $32 e
Wk A oF 120kLy % F, 5016MJ/m'o] €t}

AA QA EFwe = W B2 (Photons)dl 2§ Zv9] 38 Ao] wygez

Figure 1 Generalized isolines of global radiation (Van Wijk and Stoerzer
1986)"
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A wAste 4ol AjE e distey A g dAde JAE zu o F 2
e e AediMe At dAsA gerh a8a 7zt Eejvie £33 ¥
3 EASAS z3 9lEd, Polyethylene2 300mmoll A 7} =173} Polyestert 325mm
oA, Polypropylene2 370mm H# oA 71 91zstttn &34 Ao wekA] gy e
2 Polypropylene 2.t} Polyester7t UVel =%5%< w #sdxn & 4 d9? gz Uv
7} Geotextiles®] EWol FAHE& & w Geotextiles®] 7131822 EAolY 2R FAHALA
o ¥&S B Aot A EAHY F8F 84 FHo uigh TH A vl golrh
L2l Elementoll A, 7}¥ A7 D filamente 72§ Fdo thd @49 v &L 4/D71
W Azt e A9 wAsbAZ g Wel Zolrt DI AS R g EHAe v&S
4/D7F A4 A7 tl W Tape°1‘4 Sheetdd A9, 2/t7F =7, & H9t =&d HS
147 892 AA 2 g 74s e, 3% 7FA 3-A ¥ (Nonwoven Geotextiles)tt 2
¥ (Woven Geotextiles)9] 3% ¥ —fv’: T’—‘lib} xRt 44 ¢ UVe kFo] @o] "t}
weta TEHOZ FAAstE xE3E XHAHA &) ATH7] A FL AAE W AR
U, ke FAE zE Geotextilesol Carbon Black®} 72 tABIAIE Hrlsfol & HQA
o] & Aolt}.
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1. 48z

2 AT o] 8 ¥ Geotextilese Table 1o YeEtd RAF o] SAtY A EFo 2 A Needle
Punched Nonwoven Geotextilese]l®, =#AZo] o]g&d"g ZEgie P.E.T(Polyester)$t
PP(Polypropylene)iH G Foltt. PETE TE GeotextilestE 402 A5 u 47}
4mn, FFS 600g/moltt. PP7l ©o]-8d HAXE FT%o] Z+2zt 500, 700, 1000g/m'ol™, F7
£ 35,45, 6.0moz Ao}

Table 13 Properties of Tested Geotextiles

Code Color Geotextile Polymer type Weight per Thickness
type Area(g/m’) (mm)
PE.T(600g/m’)  Green TNPN Polyester 600 40
P.P(500g/m") White NPN Polypropylene 500 35
P.P(700g/m’) White NPN Polypropylene 700 45
P.P(1000g/m’) White NPN Polypropylene 100 6.0

T Needle Punched Nonwoven Geotextiles

2. 4y Uy

Geotextiles®] ©ofe] =ZAIF2, dF AHEA FAx] UFA #H3E =3yl ¢8td
of9jol] EF THHE ZFZ} 100emxX200cm] HWolZE A H FTMFFAF. Figure 200X A&
z} Fekd Rz ¥l AWl 100emx100cmE EIgFd gd = EAFHon, UnAE=
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GeotextilesE UVERE BE57] 95t £ 15em o122 Yok AA7 9As8 2
5023 100d°] ZAANE W NEE AFden, AJY N5 AR @ ?11&1,:
KS K 0520(F &9 AZZ= 2 A= ANgud)el #3Y deyd os Agsgcel.

rlr -10\

Figure 24 Outdoor Exposure of Geotextiles to Sunlight

V. 4977 7)3=A

N

2 77N NdAEE e JBYARE ol gaATh AW A AHE
Table 20141 H& upeh Zo] +8712Q 594 9924 Ud F UVIE 73 8L 77kl
Rew o] 71zke PH#7|LL 237CoIUT A3 A HF/|Le BT, IF FUFE=
723%°1RAt. FAZTFL 4904 m )Ny, AFELZ A5t 63%9] 73$-Fo] 8o
ATEAT. 487109 9 HF AL 1383 AolUon, AYF $H¥W FAFL
11.56M]/m’ o] ] .

He] dFANME =2 & ZFEY AEe] BHES plot QY] WEC, e
A 71%] e g AHE Ho] o8 AF ATe] wmst foldx iy 2y

Table 14. Monthly Meteorological Data

TRadiation on a

Month TAix; °g‘)emp. HTR?I?tivg: k Precipitation K DuraFion of Horizon Surface
umidity (%) (mm) Sunshine(hr) (MJ/m)
6 21.9 67 234.1 163.7 13.61
7 249 74 311.8 137.2 11.45
8 25.0 78 1237.8 114.1 9.62
9 23.0 70 1779 -
Mean 23.7 72.3 490.4 138.3 11.56
T Monthly Mean 1 Monthly Sum (Korea Meteorclogical Adminstration)

A2t dIRs Aol SARHPEA] $A 2L olfdtel, 2AZ ©
BE-AES] 2HEE VTR BB FARG i AVAE A0 AFFA 9
AWARAe NELE goldttn @ + Aok BAN B ATANE /3P Az
E02 BPel$yd 22 FHst Figure 30 Yehgich

e o du
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Figure 25 Cumulative Radiation on a Horizon
Surface in Period of Test
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1. ATUE ERE

Ay BEPd =28 R 2 o8 Rig PETE0g/w)H PPE0g/n),
P.P(700g/m’), P.P(1000g/m)ol W3le] QA4 E B48& Zw8(Cross~Machine Direction,
CD)3}t 2 o] 4k (Machine Direction, MD)oll tidte] 488 d#4E g4y =39 3 =4}
o) et UWFE BREEE s9 Figure 49 JeERR Y PETE00g/m)e 24 437
9] Wgly ZAYO] wElM SEF AFE Hidvh ¥ E vH ZANe] 597 MY/w' (1
Ng)dl =25898 o CD MDY #xufsol zhzh 127%, 11I8%E F7tsia, 1152
MYm(2x NE) =298 o Ztzt 1259, 114% 3 ta Z23eE 2%E B4 o¥ x
Z &7 AAHY AERHFEY 45 Heoln #Aase d4L JdE dFHEAYGE A
s, B dFdME A4 R 1008 Fok ALHE Fold AFAE R EYd 23
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Figure 4 Strength Retention Rate to Curnulative Radiant Exposure

A: Strength Retention Rate to Cumulative Radiant Exposure in Cross-Machine
Direction.

B: Strength Retention Rate to Cumulative Radiant Exposure in Machine
Direction.

C: Strength Retention Rate to Cumulative Radiant Exposure for Soil Protected in
Cross Machine-Direction.

D: Strength Retention Rate to Cumulative Radiant Exposure for Soil Protected
in Machine Direction.

PP(B00g/m)el B eole =28 2AFZ0) Z7180 BfA 353 BE B{89 A
B2k 12 N EE CDF MDA WA 63%, 66%% A5 HF& A7 ¥lsdgae
v}, 23 A8 E CD MDeIA 37%9} 76%9 25 BF&S 2Jo. PP(700g/m') A& ¢
S CDSt MDO] 7= BH&EEL 139} 23o)A] 2+Z} 66%, 66%9F 55%, 65%2 2% BH
&S 2o PPG0g/m)r 123 fA1d 2A8E Bou 23 e 245 B#§ 55%, 65%
2 H5& Astrt €A, PP(1000g/m)2] B4 13 NEA, CDHNAME 87%, MDe
Me B%Y 2% BHSS BYn 23 AaE 742z 4%, 82%2 1319 Hls] A¥AE 24
& ¥3y A9 ik ol FFqe Uvel &9 RATI Rao) gid BHH nl&
24 Y74 229 7‘457} e S JAwydadn & 5 ek F FA7 65m
(PP(1000g/mN) R AXE= A7 35mPPG00g/m)Ne A 2ot 33y =33 HH3FHo
2187 27 &) Zx RE&9 Holrt 2A vewd. ey :E3F% i@ Fxe 7+
2&o] ol HlHd EHEM AR A AHEHAE Sol, B gidt =2XRAA 6§
olglolr thE J& 8] Y& Aoz ARG

Edoz 239 Geotextiles®] BFoes FE BFE9 oA PETE AYstues +
5%ohfiel 2% WEE Byt weA 15me £ UVl dd BaAsA AL A%
FEs Hor Atggd,
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Figure 5 Tensile Retention Rate to Cumulative Radiant Exposure

A: Tensile Retention Rate to Cumulative Radiant Exposure in Cross-Machine
Direction.

B: Tensile Retention Rate to Cumulative Radiant Exposure in Machine Direction.

C: Tensile Retention Rate to Cumulative Radiant Exposure for Soil Protected in
Cross-Machine Direction.

D: Tensile Retention Rate to Cumulative Radiant Exposure for Soil Protected in
Machine Direction.
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] J X ol A Geotextiles EAAl LA &= 9= slFF UV(Ultraviolet)o) 28 f+A4
(QAAE - VAR ¥ JFS H7Esl7] A3t GeotextilesE T/, THAE T8
3l JFE FASIY g 22 ZES AU
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4.

HAYXI iG] 225U S o, FHYE 73 A=) & RAXY AZAE B
&2 ZYve T/, FAXY FA wet vgd Z2HE Bk B we Xeole
Aoy AHA7IZHI00YH e FHE T3 XA 1152M]/melA, 9ZZE B{FEL
P.E.T(600g/m)7} 125%7+A F7t8te 553 Ag¢S By ow, P.P(B00g/m), P.P(700g/
m'), PP(1000g/m) 7} 242k A 37%, 55%, 2% = AAste 3¢S BJdct. PP A4
e FAXY FAZE F7Hg wetA AFAFEL BHHE0] 52 AFE R, o
d AL Fod g TEHY v &l AR g27] widd YEetd & Jov, A7
= Zat FA ddte AT @A A-HEHA ot ojYox thE FFUAAIT e
g dgd.
=EE FAEY JAFNE BFES JAF R g3 HA T3 ZAEo] F71E
el Aaste FEFES BHen, PPG00g/m), PET(600g/m)E CDIA ¥t} MDA
& BR, A 56%, 50%7tA ZAsATH P.P(1000g/m’), P.P(700g/m) 73 $-
Fubgkol A nl=3 ZATE B on HA 52%, 59%2 ZHAstgrch
Eg o Bsd FAXY A, FHE v AR 1152M)/mAA PETS A$&
116% F7tstd o, PP A F#o #TAIGlol £5%0llle] WstE Ry uhA
15eny 2o} EFoz gAHo2 B UVE Ad & o), H7]E wgx € &
5 @3 744 85T Geotextiles7t 4~571€9 o] BVl =Fo 2% UV o
3 FFE T2 FE olEdd FY F U Alsdd AR BHES AR HR{E
e 2Y £HY FH AR S wg ZAAste AFE HAow HAAHA B
€9 W= 87~73%°I Al
UVel 21§ Geotextiles®] W74 WA3tell g FF o] AFNME Geotextiles®] FHE
Baagwal olvg FAEE ¥33 o, UV A A (Carbon Black)E #7138 Geotextiles7h
A Fststo, o #Fe FUUF, €9 AUIFA F104) WUstE A A7 gavt
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