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uumfmaiflnlfwilaVfoaa^J^awa^nmiastfaifiuauuQflfl
(frzaiLaauiJ'zsifmivimf fsmjtfnvitymf)

^awa^Tuanmjw © nn^mnfltuajjtfflvralMafiiiamaffvfaflfluj'Ufl trita AC bo-©io itlltimvitjij 
nuuaavtatmmiW uufl AC bo-tiio tJTUib«fiamTW0QEi Styrene-Butadiene-Styrene (SBS) + 
Ethylene Vinyl Acetate (EVA)

©. jmJsmsjhfloi
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Temuaavtaw aa iam$aiJiJis;aitAuniivh&bvm uaaftawijaEjvijnEJtffifl vtaiatbsi/ivi 
TOaEjnupmjjwaonTal'urm'uil'iJl^Tu luawnitluiatwSawibsnaijvraiASwwj^aij AtlivtunTmanaviei-j 

SfiojauOwiflui.viafljjyiaiawn WijnqMfmjjnimflEnmj Viscoelastic Materials SnTHtJaamuJa-j 

a-ambsmaiJvmLflCmasfltuaiJijIivmylaria ujanna/msunflaau itiu Fmmau aanmau uatuia 
finn^vnlAaafn'jsfnVltmu itiu •uTwunifi uarUlwnoim^ariaiiwasijwawaaiamiH'nwja'afbYm
^ • v ’ \j

T,apjLLaa^a^lpia,MQ'liJviHnufr33Jvn'3Viai'3a5ifiaaia3Jijiviain(?i viVUjfl'iutfiinfljarm fmTuuivrun

miviuwaafmsinAaaiJ aaivmS LtaKpmupi-jviuwafmH-aiv thamjSmijj^iiluviflawmitJfijib^
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uaswwuiflma3Jijmiamaa$afl maMCtatuaijtfiivifla'Smiwasihy'iK wu anmJimaifmana^vimu 
mfmi niifumvmhtuniiuTrwnSinmm anjvmfimiJamm'iJa-a'UJ iflunu uarmnutmtiufvmtiu 
jjiPi^sTupmsjtlaa^uTauu'wa^fi'U'u foniJuvilflum^&yastJijaijijTflaTfaltJultiutJtJ^uaaflatuia:: 

laflpia'unlfl ffonniH^uasuanwimfijjitumiai'm uasthvmnnflvifwmjw'} TflaluTto^ji«huli«ij 
asHTaflfiaumwluniivhaumua^nnmitmiawivraifliwffaviiwijIwtru vhlmitJlintufma'naiuaK
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vivnjnlvmiiDi'iyjnti'ua^viSuin^'UMiij

HUffointtst? (Synthetic Rubber) it3uQaflVi£iflcummCluaaiaI«ujaf (Elastomer) Yiutmufau

S«smjjpiivvnv^a'uiajv gmipm u.asiiaiEJfmK-n'UEmu'iu tn'aahipms'wCivia'iEJtj'UA Imm
*»

ai'j'waalaltivil'ulPolyisoprene, IR), EmCbtsnlflatKButadiene Rubber, BR) Ejuatwl'u'ibw'ilwa'u 

(Styrene-Butadiene-Styrene, SBS) S-JEJuafaw'inswuuei Styrene-Butadiene-Styrene (SBS) waunu 
Ethylene Vinyl Acetate (EVA) (Compatibility) ua-maavtawiviaiviu

flfljajjuwvrariu Rheology WuaavtanCmqwnTaijnnslviauasfi'i'ai.'iJatmitJ (Deformation) viminuu?* 

nan wasacuvmSmru ■uwaviaaivmjja-s uaaflaffojwitJlviaaa'Ufli uasviaajvmCGn asSeiviEmpn 
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miWnuviaaivm5?u aflrmmfda^aa aanTsmjJtia^w'jmjv uauwaHwavimjmflaniiriaayi'aautjvi

Sflcu/nmiaKflQimJaafijnamma-sntiti
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b.b) ^nwYJSfmviaaaiifli G*/sin8 (Dynamic Shear Rheology) f=mjjmta (Brookfield Viscosity) 

uasmaflaeuen (Softening Point) tia-maa'vtafl
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viafuvmy db°C an GVsinS “tia-a AC bo-do San o.b^b kPa asyaimyaafmi.ilma'ua'j-auas

i <u <u
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sr.b.cn) pmuviii«vaviuitau«0ni?H^Tu
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cT.s)) miii^unuasiJ?ij\b-n5mfkmiswa0
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mwnwiflajayijivn'nMafjtm'HioaflambaWmba'nuaiwiiawmiTsniiuasynfl^rm'l'u
s 1/ M

niiTmis\naflU0a$aflw2flaiayiJflvi'uvn'uinn?i4 fmviflaa’u Dynamic Shear Rheology, 

Brookfield Viscosity uas Softening Point 0K^i0Waiyiima0nKLViflwmwyisayt'urmeir30a0'iJ 
ROia3JiJW^)0-3u,0a^awl'uu<i,t)0'30Qiy!i^vitj'U FirujvmA uaK^flejoupn ?-30svnlwniEuiufi'irkf!i‘ns;,w 

T'awflfmiuu.jJtjyiaasiaofiaao-smjjjipiifiTuanna
1 da

£.is) fmmi,u'if!miiaijjii0<l'umi0TUpiu0a!0ivi'Ta^
i i i

vnJ'i0-3TU0slafuiJ^l0 ,̂u0innT3'w,«i]'uiaaji'iJiuiJ'3>30nja3J'UPiit)0'3U0a^apfvi‘l,S^'ul0,3'3fn‘3
s 1

rtaaruvravm'K Tflaaiyniafli^aoijflfljayijflvmlMativiaimij iiiu pmyvmfl rmlvta aas; 

fmttavmu viiHan3Jii00i,upjjj0a!fnviT'a^^l'«I'UfiT5ri0ai'^1^0dn'iuiJ‘U0nu,asfl‘LliK3vi5in,w3jnfi?'u 

mitmiflflflmviaiu'aTyHaiui'jflviflaouiaflt'uafinmiQflaojj^Smii'UaamiiJa^aivtfiStmas;
i i v v

£.en) niiamja'U'unni'waj'uitviflMatimipniiqaoiiTaa
* i

fmflfVfenwafmviAaou Dynamic Shear Rheology, Brookfield Viscosity Lias Softening 
Point ihaMviiba-maiyiiflw^iniviflMaeftumifly^aomLaEiiflriBtHafllflod^emam^ fmwuin 

wflMadCWiyWniyvmwa^aiyiiaiaonHiviflwvmuajMumiwiiqaouflai/nyiijo-moa'vtaim.i.as 

laafi'U'i vil'ft'u-nurmafi-avmvia'K iTOWm^tfn-snijfiite^vmmmasCiFmiJ'U'HTSoctaa'S

mn£jmP!|: ®. ■aBmm'mtyfm itouwentu is da-3 mratfaia'uautnRfl ® i1a<i
fe. ^smj^'njncym^'wipiw oastsmjwaQ^nry iHauwEmu cn da-3 uas&HEi'uautmfl ® da-3 
cn. Ww,uafumiiJiisL2u‘U0Ra aBunaviycisiaafluHmjda^flaa^ifoa-swa'STulyijaan'jn ® vruarrjBWTW A4 

u.as'Ujin'u cn vnJnn?B«Tw A4 wa ® wemu



tfawa-mianauii va nn^tflsnswUlmtuasafiiuamasa^nsfUnamflaa'UN'aiia'asnmvrannfihflQo 
iviflUfl X-ray Fluorescence (ED-XRF) uasiviHUR Inductively Coupled Plasma - Optical 
Emission Spectrometer (ICP-OES)

©. a^xJfmsdiMy
nTjfiaeifn<ilRi'3afn-a,M‘u|itiviijpmijvi,uvn‘uuaKon,uTu ifltiifaWiRfyluniTwwimasfliia 

tfi*nvn<ivm'NU0<iibsi>viff mBiaanKigiawsntmafliuvnuniBnflniamiasfNvi'Uflas'm'iYmifleiajjvi 

vhvna itiu fmjjnu fmtFijj iiasnniLOaatm'Ua'j'iia'SaaivmS fhitluflaaavi'lija'iaija'a’ihij Ifltitayns 

Tfi^j^'uijjiT.'BlunTsmaaDwitia^ai^Hvilnnai fNnaLiluwdiusfimymbmaljjfliimilmniuiastmaifj 
niiKnutjaVifii'aciimvmniMuniBfliiaaauflai/nvnamfiaa'uw^a^cnmvmrmeh nTnifmsw 

tllinfuasaSomu (AO uasaonsa (Zn) vii,Pifia\ja£i,utJW'3'?ia'3TViwLvl,u,mjCTa‘U‘wgf'imyodn'aS'3 vnu iviatM 
wVhlfliiiaflMH^itmainsjvmvnmiastnmsaftjflanijeifmsminAnBauain^uTAaajjlflad'i-a 

jjtbsayiQfnvY
** *=<H */ o> <*j o S) M) q c o u ai ai

mawmflyuniB&ammasun^M’um'nkfmsviB'ifl aneimf'mau&naa X-ray Fluorescence 
(ED-XRF) ?'3itl,uwR2f!i'Manpi'anT3aiaT33i,an€lila'3^aa,i'3i,v!anTt^'ul,M5i^m'3 n iJfiaaf^^aaaraw'U'W

w J ill V „

aanm myy«niimtmtia«*flYitJa0U00nmasvnlvfenjmn?st|iJ?iJ lojs'iw’lwaEh'Jtiij'uth anw&olu 

ISvmjVnanaSiaan^ (Non-destructive) gMNalwm^wiiaaaufliimflvnlfl'i'jmfjiiasiltbsfiYiBfnri 

iwnsftnviTunniMTiaaatniafiYWfrciiJinwIaNan^swHa^ni'Sfl'aafnriiliijlTi
uanaimJENlJfmH Inductively Coupled Plasma - Optical Emission Spectrometer (ICP-OES) 

witlmviflUflviantfannywufliaamthjasaa^fJamiasihitfiawEns'iiJ'ivmaaivmna'i fnsinurm'u
U 1 -U V

asnBswuasiaaijltjtfoadn^viOafliJaaaueNaanin ?4animfiiflu,asuanuasMwnjjfiQiijanQflau tarns

"aa-jawass'iw itmufl'inuiuJijm^uasgnimawnaaaiisiwwn'j *] lavianejtiupiTut'jjntAEnn'u
waaViQ'Mlasnnm^iR-jis'MPiiammFiivianu jnimntbaauauflnj/nma^TiaiiUfleiatJW^vmiinH 

tunuriaafn^a^niiivravm^aEmmita ‘aQaa^pmm^a^a'inminwn^a'u aawuviufmtJn^wnw 
u.asmupmu'Uaa^jTatia-jIfi'j'aain^'W'ugiu lirmstflutmu asvnu vnaaimBweia-jyiiiijamjci/n'js 
miHnuvtam'jrtuaswaitja-j

WTJU fmwivmufl ED-XRF was ICP-OES aVldtwy^ttmtluniBWBTaeiaimamiYnafl tiwa^ 

muni^anisfltJinflssiijfiiijjilaawflHuasfniJjinjflMatffl^afiwijpuvijhMyTja'nbsiYifl twalw 
■wfaufuflaniiflnjjvhvnaliiaTiiflwaasiClii^nniiiiviu^un^l'Ufmmi'UTiJisivn'iaa'n^a'ia'u
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id. anlmjuaufmani'uiifn?

te>.s>) tfllainaaaiatvmnnantaaatJWQttijmjij&nsimasttinjtm^nsfiwmjasaStuEJiJ
* * 1 M

ls.b) finwismBiflmaiEJtma-a X-ray Fluorescence (ED-XRF)

Is.en) flnwi5miiflf!ha'MPil0'3 Inductively Coupled Plasma - Optical Emission Spectrometer (ICP-OES) 

b.sO vhm^nflaau^aflamwannaniflaauw^uuuwa-snsHaaswauua'Snsfiwemasauaimj fforns
* s i v

u.uiiTi,a,nsM5iP|^ai,a1a<i X-ray Fluorescence (ED-XRF) uasu\nntflris,W5iWfl'JEJif)i0'3 Inductively 

Coupled Plasma - Optical Emission Spectrometer (ICP-OES) Iflam^vmJlinnJGiwvmmjuwmflaatJ

te.<t) TlfliisinLasaitJwawtemnnniaiflBiswBiWffoEnfiA'mflsa-j X-ray Fluorescence 

(ED-XRF) tiasitmnswsiflphtJtma^ Inductively Coupled Plasma - Optical Emission Spectrometer (ICP-OES)
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pmucj'aainuaKVU'BauflviaiEjil^aEja'iu

an.®) miiiMlajjphadi'3
an.®.®) aa-aflainm^jjaiisn^a-juta'janna^iaffeiJwiifoQiyauaaaiiaafiEJ-aa'an'iTiJmiia'u 

cn.ffl.b) miii.PilaiJpnadn^mjicjnwa^aia'W'iHwafn^viPiaa'uliiaii'uan 

en.io) aQi3j,wu,Ba'U',ua'3ia1a-35a

an.b.®) mia-J X-ray Fluorescence (ED-XRF) lias Inductively Coupled Plasma - Optical 
Emission Spectrometer (ICP-OES) aa^nninnwaivi'tm'aa'u

cn.b.b) wvupiaaupfa-3Svfntfsiiasa'3ijjmlal'umiH'3Tuadi'3anpia-3
•M V

an.an) ni^iainsmiasiiiJawa'tiaija
*u

an.an.®) ^auaannmTaaaaijaa^msnmiJawavimj'tfa'u

an.an.is) a^iilwawaiijjfaimaaBiainsmazniiWhbiinimavnKvm

an.an.an) nTsiianiiasa'jaiJ'jsnaupiawanjJlui'uaiivialinMinwflnijaaiwiaaa'ul'UHaa'ws

®r. wafh&ana'mu (iwiJlijnruiiasmflrufnvO
e:.®)tmJ3mm

ar.®.®) niTaaaaijIa&miiiainnfai^iaaaij&baia'H'ua^nsiaamala-s X-ray Fluorescence 

(ED-XRF) iiasim&a Inductively Coupled Plasma - Optical Emission Spectrometer (ICP-OES)
wimidaiwatjfntlisjiai^n^viviaaaijlaasisla'nimaneimn'u aa cnaTjtnaiemNTuaij&njm 

ls.is 2aamai flunuYi o.®enib itlaiiluaa^awiaiauwTUPi-udna'i-j b.mi Saaiiiwi o.obs:
iileiwruri uasa^tiiaiaiiwTumiEjna'i'j m.s? Saamai wunruvi o.®eno itlafwuw

<t.®.b) niTaaaaijIaoaiiiaftaiJwiaiawa^nsiiwayasaSiCiaiJifoaiala-a X-ray Fluorescence 

(ED-XRF) uasamaia-a Inductively Coupled Plasma - Optical Emission Spectrometer (ICP-OES) 
vnjdiiSai'wauRTiJfuiai^nsawajjasauiuajj'Mviaaatj'laasCianjjiianwi-jn'u aa cnau'Lnaiatiw'nj

quanan b.b Saaiuai aiiJIjjiiuasaSmaijm^nw ®.atoGni uJafwJua aTUlynfu&nsaai-anuvi o.®®b
itJafilurf jnflUUimafufhufluana'N b.mi Saatwa? aitJlinwasaSmEJiJiih^niivi o.m^ci iilafilua 
aitJliniuafonsflw'umjvi o.®bo iilaiilua uasa^atiinaiauwTuavianai-j sn.erSaauiai aiiJluiai 

asaCmajjan^nruvi b.<8b<ni iiJaftfkiw aitBunai^nsftw'i-jn'uvl o.obo iiJaiiluw

«r.b) matumw
e^.b.®) ainjjbuasanuiijJ'uai^a-juaasiviaSa

rmfiinyrawhaiaia* X-ray Fluorescence (ED-XRF) LiaarlviMiifvaaQiijaimiolijmfjiflinKW
• 1/ , .

icia^5,a'uiaaa'uwTUi'3ti laa'UivhaifjaTath-a (non-destructive) wiivmisntjni'nia'ns'iHeiavi 

‘Ulwa'ifmm^iwIa^wiaEiKi'Mia'tt uasmrJtfmtfwaiaiala^ Inductively Coupled Plasma - Optical Emission 

Spectrometer (ICP-OES) iiaiimuu&i^nbluniTiiaiiswsnwTmsm^mw'trutn laamima 
WwaawevfasiaEjaiiasi^aria'la iiann^KiviauaCiaiaa^i^uaa^iinnsialEJijpnaEmiiasKiiai 

Itim^ia^nsMvIiiTunQn

®:.b.b) ■S’aannauas'iialaiiJlau’ya'Jiiaasiviaua

miTiansMaTaiaia-3 X-ray Fluorescence (ED-XRF) ivtinsa^vnim^aiTaiasialuiaavi 
‘liiviianawiadi'j Ta&MwaavYBwr^aibuasan^nay^iaviaiasiaynaijn'u uasmfhariswntjialia-a 

Inductively Coupled Plasma - Optical Emission Spectrometer (ICP-OES) ija'nyeisiaaaiias 
aimmuma^mnlumyHa^Msiabismjai uaaa^miinTsialajjriatjn'Jiiasnanltim^iainK'MvlunnnQn
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imwuniiwiiqaomasFniiFiiJFicumvnafllifoa'i^CbKiiij ivifiufi ICP-OES H‘ti0jjgu?'aan,,u045iF)

VI

tiidiinnjriT,00yi4iduyoi ”utusvi ED-XRF mimaivtiijniiwiiqfmiisiwvimJijJicufuTFiyldYrmiEJ
IV

(410014 ^qiiiysFi^wFtwaiFii.i.asjmjjFmjjaj'uM'unisimjmiii.Fins'M
niimpii04i30vluimyia4ibyiaiii£iii4Fm3JtiiW0fl0ii04vmiaiiFiiis;THaflvn4iYmipnemi

i

l'usTU5iuvifi-3ii03jein0iW6i'uu?i,u'umiFi'Fiaii<l0eu0'qfnFiis aiijniiFiiitdu,3smi0a0ii?n3Jiiau>u0jja
«*• V 1 <t» <y

MeSl,unii00n'ii0nivi‘UFijjiFii5Tuvii0ilis;mFiTui0'qFia!fn,tti6iFi eiiuniJjvn4vmi4aijnifiW,ti0jja
«*» 11 vi/

LVifiiCliJisn0iiminoimjFii,i0-3Turi06iii-qHei0FiFiei0'3mjuiFiifiTUFii'UFin3JiJ00Fifi'yu0i!Fmuvi'uvn,u
V <*a

(t.b) FniuasAinlumiTwiu

LVIF1S0 X-ray Fluorescence (ED-XRF) jJFinajgisFnn nmii hJ«404i(4iyiJ(4i0fh4,?m,fl0'u 
UiHaiiiFiSm^iiEj uaslijviiaiy^'U'qTu 0-myaFinai aFimjvm aFiFmmem^infrmJmitai! uas

1

mmJiiiiaiflioyi^vigniniaiiFiiis'wlFi ivtimniJic'mvii'lil leiFimmuii vti0nidjYm04in‘fen?ifnyi
\ c* qj o <u */ a/1 **

^041410014 0fivi'3y^i,vmiS6iiviTumiH'3TUfnyl,u‘M0'3il2'UFimiLi.0sifni11n0'uiJj‘UFi0ini1vaii,i,0sii>viFiCFi 

Inductively Coupled Plasma - Optical Emission Spectrometer (ICP-OES) 11,31(4041,(410^(410014 
jnnfm u,Fisnim0ii,Fms'M5iFill'vi0iy60€FnNi0iin‘U0y,i-q0Ki0yFm0suii‘uyi ivmisniminiFiiirw

1

iai4mij#0mAs;niiF)iiiFiJJF)a!/nwvi(404mi'U03jaman
1 11 u

v 1

miHvi'36i0'3mFiu0i'3jjn‘u<aiymjj0njjyFiviymL0sjilis;avi5fiTwl‘umiitFms,M airueruu
1 1

mivii'qTuiio-qvruiyii.FinsjMiei^vii'qiviyiFnaFii aTuniiFiiiKwaKFm^siou ucisnisjvravicwlFioei™

10UFITU
(£.en) ni11lFI11SWS1(4Vt010mFmi0JJfTU 

1/

vnivifiCfi X-ray Fluorescence (ED-XRF) lias Inductively Coupled Plasma - Optical 

Emission Spectrometer (ICP-OES) CiFniiJ?n3Jii0timiiimiiswsi(4wen0m3(4tii(4i00i4i,Fi0i I^iej 
ICP-OES Wii03j0^asiL0yFiu0si,d‘uyinii i,vmisi6iiviTuieiFiviS0'3RiJiKn0'u«ii«0'uvii0£l5iFi‘L‘u,iJiJjia!

11 11

en fiiij ED-XRF usfosdFnijjaafiyfl’uoynii iLFiemjiioiwnsj^l^nFaiiussljjviisiyFnom-q

miii,Fiii»,MVi0iy5iFmi05jn,usiiiy0F)'truFi0,umiviFia0,ui,i,05JiJisviEiFin0i ^waWvmiyii.Fiiis'w
1

iei^vn-3iviyiFnaFiiemnifi0FifniFh0yi'3lFi0yi'q5ilisavi5fnvi i04iii4iim,immin cntfnii.Fnis'w 

u,0SF)n0?i0‘ucmni0H,{)0jja'iJisn0umifyi0'30a!fnnieiF)ll,Fiiu0Tu uasjnijjvravm^eranitiFniJFijj
v 1 1 1

FlOi/n‘Wie(Fl,Ml^['u'lF11'36l11'3vi,U51,ulw0Ejl^10llFI1,U

mn£Jivig|: ®. iswjt'ivntymi ifltoiMSMiu is 1184 u.as'uai.a'uaianflF) ® i1a4
b. ismj^TUifymi'WLPi'y uasismjitEii'fnry wej'uweutu cn ila-3 uasti’auTuaij.'uifiei ® ila^ 
m. IviwiiefumitJisai'uuafla a5uiaina?i!;ia&(4ifHfWii84Tfly?qih)84Wc(4'iu Ui'uaEjrrii ® vruims^TH A4 

uaslmfYU cn mhfiisFiTw A4 ria ® wa4tu
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itafoiauouinfifl

110^ u.’uivn^m^flTUfliJflcu/nviImjlvlQU'U'Wuauaaal'l'uwa'j'U^'iJwnTsviaaa'UDa'jn^uvn'Jvia'i'S 

©. anlvmnfmuasiviawa* H

muvnwa^SuviinvijfnmyT'um'jmi.afntnmniJiJaapifloaaKpmijaKpnnainEnj'uti'U'u wots 
Hua^aaimv^riaciaifluvwluitoaatfnf^wa^aniflaiiJTJaaflffovuaiJiiais'i'jftis Iflu’lylau'uimfl 

uaaaw til'ui.viRl'uIaS'Ml^fuFmjjuajjaa'i^iJ'inl'uilaa'U'u iila<mn3JAaiaij3flflnijmTUiniaiiwawTua'a 
Hna«iu,lvlvliiJ80n'iiTfnilylifU00Tj uas2aiE|nT5H-3TuviaiTUTu ^aiimaibaaaflTlimti'Ujfm 

auavniNfnyituisasaialAaa^mbsjiviBmyi aau'Wnw'iiJ TfljAvluaafifl vmflfmfnufljjfltufnvivm
11

aiavintviinailfyvnvn'ja'njmnuiJaaaiTa du pmua'i'uvflmviEKma nnin^aiauawUiairuajja Vila 
iltyvnvn^WTum^n^sanaua^wUiivjj'iKaumj'W'uvia'U'u Ifoanimfliuwan^vmtflaw^aaifauQaEj'ija* 

wmrauaswjjlamal'ufminw^ijntviw enaivmCi fniFn'UfljjanjfiTwTajjli^u.aaa^ tfnvrcvauwJiflutTOwi 
miuvn'3Vla^'3Hfl^^JJ^^^fi'£yl.l)^Jaa,^'33'a T^aiavnduaiij^awa^iJijOimiviflaatiflnj/nYi ffoi.vl'uaaTuvl 
wiluviinYitfimytumsflRniamaswr^aauTfliA^viSflflifnwa^aaninflAifaiiun'mjanB'nniK diaW 

ut/la'iiaai/nviu.asjjJiPiiiSTuua'jIaulrl'Ml^'TU'U'uCipmuiJaa^/Tai.i.a^i.vl'ul'iJpnuun^^sTuvi'^'uiiiPi'uiJismfi 
uasttsaruanna TflwVrtuaaaavisjibs^viB/nwasfla-iwiiifmviaae'uviainvianEm'i'U du fmoVifh 

nrujain fmyaij'uauaua^ua-j nTjfnsan£Ju.a<i uasfl^njjvmwnidaa/nvmTaaeijltiuwasmiv) 3-a 
rmvi^aa'uu£ia'3iU6fiPi'qj‘L,Lim‘3'i]a'!in'u\jajvn^aiai.n^!I,ufnavia-3Tnnm?w^W'3 du fnlimiilu 
mw^fnwvia^uawnn^iaaua/nYwaViflu'lyl maiJqjvnfliunninisai&uawljjimnEajjfTU 

anwusiia'jauuu.asjfm'lw'iutfl'a
nn^aanl^fiiAvli.i.aaaA vilfluiimiuaKinaHniuvmvia'j-janimfiv^ai.'fl'iviinejA'iu

m^iJ^viawvia'3'3Tuuas!fn'5'Wfti'ui‘M3^3,u tua^nnlaulvki.aaaflaiwn^o^aafltJBuifljmiK'wa'wutu
iKflvibavifll.Aaaiwuaaimy lfai{lul\JwnuuIauia^34jnfl%wa3ia1umiKv<awuayi4jj\bsavm/i™

LtasaanmleiaammlaufnKan mTfmjfjiifjaim'wl'U'Ma'j'iJ^'iJ^nTsviwaauasviiT.'Maina'lpiailfljjT.vl'M
u^unH^nuuuauuuuuvI^avmmwtunnVIdv^'nu aflmiacmaavia^nuwlimalu
uafiwvmuawianaTuniussvvmimasJwWInaiflEU IfluIrluaaaflvinTsaiauaVlaflasTdnalmnfl

ua^astfauvilaua^nmuniuwTmTi uas'liivfnHLnpiua^vifilvialiJ^'uinaivi'liianiflu fhasdiaafl

wanisviuwaa^uiAaamiasniiGmwOTa^aw^ituuBnmtnadm
1uanannu ni^aQUflwaaimvvtfiulYkaaaflywmwwflinyiJaaA/TyWmjwKmuu TaalajArl

’ ’ v , v
uaaaflviCIflnjinYYa^sjjriiRiiyainmviyisaunumiK^iului.dasymvi'iia'Wuu a<iwaHvi>iuiaE/Lu

I V I ,

mwLdedu IflmaynjAunaina'i-aauvilaflauviijvijjanvm ?4asibaa0lamalumiinfl3Ufli.vimi.as
„ ’ ’

flialvmniiauvmilflinuiJaafl/iEJjnmru mwvfluflnjfnyrtuifo^ilflvani^viaaav^ijvvmnviifimylu 

m‘3W^Qi)aa'uaaifiiviu,a«jjnw‘a5Tuna'3lf!iMl'Wvin^n'3'Maiunwi5iPi''3 Iflau-aujunniviflaauwAia'uaajjifhu
’ •** i i i

aaiauijliiia-jua^ du pmua'in anuvi'uvn'u^aafnviuiwaau uatfmfrssa'iaua-j irialmuUm 

lRjjlrlaijJT5npiaiia'ua'3c*iafimu«a'3rmetia-anT3H'3Tua1'3u,uaui4 uasaaflftaa^nm3iwuiam,jm«jui 
auuMLiluauvmviiJaafliiauas&yuluisysyiWLtluviwwaLiaafiuviyn^a^ai.auauu'jflflT.ufl&u



to. uviQiflnsw/uinfl'jnjjflfi/'oaia'ua uastfaannflwanamflvuuamuQiinmnh

to.©) Tjvfiiflnsw
fmthlflul'V'luaaafi NiKiJiiatjuSdisTy^utijfiiutkxviEjViyia'S-n'uu.astntjaflmjvitj

s

fm\ln^fntnTii?sasom umua^ainlaijtvJufl'asaviaSflaimmnfli^nufiiiJiJitavis/nw fmpnimw
Rfljfii'W'wliJLViiiisicnjaisivinHi.fiw'Qciivncnuui wu mnmtJlaiJcnwiafla'uviriafl (Contrast) asetawa
a^ainmiflnch^a^elvilaaa'Sai'ma-niaa (Object) nuamvia'3 (Background) sl-ufliimjjpu
lun'mia^iwinna anaaiwuwnpmiKwai^ainmjTViaS'uaEj maKanimaija^ui'UT'eia'lfitnnTj'u 1 * *
riiaaiiuawniaijaMniiuinEJ'ma-apmijaa^ai'^nu'U (Overall uniformity of road luminance) 
fliawriaauinrii^flnfliniiaa^adn^aawaflaiuaa^aai^afluuuuawamnijmjflijij asstawawa 
fmumna (Comfort) Hila'jfTuaiaaiuaa'aaan'ja^^iaau'or] n a Vila ilanai Zebra effect fhfnuja'i'uvi 
UiamLaua ijuniinisaiaua^mviawavilaflaiijvmyn'uviiin ^aiafiaTmnwflnHanoltifmflauami 

ua:nh|jfhtnyigwu nua-Jwan^vnjplaaaiiiilaaaiTatia'Swlwu'u uuTvn'jmiviwaau'l'U'MaoilQ'iJWfni 
a^aa^iuuwni^ibsmavmu^ymnaa'tia'j (fauwaw/nioa'jua-auasf'mjjajj'uajja Tdaun-jaiy 
m-sl^itJvianiniiavnjviTuwaafn'Haaaaaiivu'iJaaua'iJa^a vnnfmviaaauitl'uT.iJaaKifliiatJflau 
as'BaapiaiaanlpiijlvIuaaaaviijRamivipiuasfluHnplafmH^nul'U'ssaKan 

fo.b) umpmunfl
‘I'umiaTuauanjfnnTajjlvja’U'uwauaaall Uivta^il|jijflnnTviAaaiJ,tia'3n,aiJvmvia'K luaH 

IajjlvJ'M,uiui‘l^TtmT3aa<ia'3n'aa,uuwa-9£if!]a!fn'wa'3uas;pi8'3^njJ3jnpi8aTU IaaviaVlu2aatjtfimimai.1a-j 
m^n^aiaiia^viflawaufiaijvmvia'u'uad'i'aaij'uajja aflaflSavilaua^aniauvianan'aWifmaijIiivm

. s ’ is

ffanninisaiauawalmfiEi'n,wiJfmiJilaafimj ii033Tbatvftfiatvjvraialfiadi^5ibs3vi5fn'wa^afl
•u S

ambsiaudimij aan'nfiTuauaaivmSja WflasmwuflHivmisaynumsK-nur'ua TamJnMasKatuwiSfl
"SIM 1 M

vmatuvurjSltnm s:ooo-£ooo laaau waWua^aanwiMviuitonQiauvma^Tiulatfma'u liinisviijwa
I %/

aiapmia-aww!) laatf^iaaann^asayfiaimaatuflalayli^iasdflanEjn'nK'n'U'tja'maaafi fmtfl 
viawaadnwafliniiluffotJaaavifla^aiinjitun^uaaniTaflaaijTfiijlvjuaaafi fmlflyufmganuuu 
iMlwa^iu'uaaa^upi^a-ailaanijaan^ma'jna ^aumiawjaaaau'laainnTjapiHitJ^^viSfnvimiiH 
■wa^na (lumen per wattjlaaiaanTajjI'WviSHiaaiuaai^a^idaiviaunuvia^'JTummviaHtJisviaa 
HiHaiauasa«wanisvmMaftoi.nAaajj

tanvn^nTsaTuauafu/nna'j^a^Haanjja'naujmjfmviaaainJiisjavisfnvil'uaTUfmniKanai.i.a'j 
atuvm5?i uasanuaupiiaTuvia^^TU iwaWIaali^a'iynflAFN'uanaaSfn'iJj'tJaaamj ■U'ssviSVi 
wa^ia uasanaisaW^nal.fladnwibsaviBfn'wa'aaA

M S

b.cn) ifaiaaa
is.cn.©) n^viaflaiflisiamTWflaaaanj.mwa^Ifiij'toluaaafi IflafkisniJinflinaaina wa ISO

•** 1 M

Vila IEC u.an^aitfariiviaaiaYnETja^niavn^viaa'nwatwaaafiaa'jnaafnmnfiaayT.uibsmpi'lviEj
V i I

to.cn.is) aaifovfaTd/jawnnivimfila'aSaviflaaafltufn'wmaflf’a aiJn^nliaaiflaiijaai-i
pmuaihiaua nTanisaiEma-a u.asatjn'jajviflaaijpmijviavna maHaiyiintbsiSaaftimWlflijlYj

S s

u,aaafi adnasiatifilavinaFi
s

to.cn.cn) fclnaaTmiaswwanuaainiWjJviYmsuasa'nijfa'mfmvmaaau.as'ibsiUjaflajfnv'i
j ■ ’ v 1laulvluaaaa iwamatbKavi5mWLunnifiaufiafiai/nY<



b.cn.sr)I'alflulv'lu.aafiw vhfiii2RiRafmQflaaijTflaaRmiin«aiaua^vlUmi,tl,u uaKpimfian

TflylvIvil'OT'awvignunitnlnnmjjJiTfllvi^lwvila'UJnalmnpijja'MwaS'auiwaajj 

b.er) tfa^nflwanainflvuuasutnm-mnUi

■tiaa'inpi^aiaviuFiaanHaiavia^'unTjapivn'Ma'j'iJg'ij^rmuaKaiJniiaiviPiaaDviaiiuaiu “nya-3
tfaannflfliutjflainiviyflTimfiEnTnsyi.avnsjphti nniiaflaimtitbsyiaml.mwa^aaiavht'w

niiRimuniiflitJflUflfljynwijaiiyai^ivilafla^amjamtJflmiviRe'iaiJ UTjavn-jiinlDmmnssttJ na
nmimutbsyiaiiflinsauwariaEj *| ‘Majtnvfa'Jilfl’uwmiivilaHpmjj-i'juiiamjvtii'ja-numEiiianviil

pmui.^aTBnqjl.unrjviPieia'uIaulvl uanamS fn^awvfiuwuflnaTJ^iimvtjiviitiaiYiiJinnws

fmuifltnintij r3ya<mn?amjauuHSniTw»iunyifl?siunnyflflaatimvm:;ayniJiJs:nvifllvmi,ylB 
v 1 v M

awwuvmniTWflaaijannmTiInmynwirmainavi<ivijj0
i dj

m. wavmifi'anaslRTU

uuivmni^flitmyflwyiwTfiylvkiaaaRviRastbaHnuivmwa^anyiiaRmaanTflij'l'dviC! 
tbs^vi5y™awiWtmauijan5nm!sT,flaEh-3utbsavi5/nYi waawsvimaaias'lflyii aa amivi2u?Hem<i 
ma-a'V'iau.a^ajj'uajja wastnaaflaijmviflvianamflainniiiya^wulymati maaa^vIliiivia'j'Ra anvu 
m^aaflfliHaiat'umTm^fn'fcn lua^annlRu'l'WviCiRcuanwRasiSananTjH'JiuvIoiTuiii uanaifru

s 11
miiaanl^RylvkaaaAviibsvmAwa^nua^aaRfl'ilv^iuasaijmatiumiWwa«i'uath'a^tl'u 

nTaRTURjjflaiaTwa^iaaRiltyvnua’wwvn'Ju.a^ vknflannmimrMisja^yiiwaluaaina'i-iflu tbjcnjjjuitjs 
sia^uawadiwauinuRiiyanitl'u vilaanai.nRainnTjaanLLuuia^iR^viaaRl^^ivtlalRjjlvJ'wljJLViuisau
** o. tt *n ej %t d u t/c* It

W0TOmmuiMuaRaaywa«ymilnaiR&nflan0QEjs

af.
iviaHaniJimwRcnjjtJ^siS'uwam^Riiuti'JTURTUfn^RTURjjfiJUfnvilRij'lrlmj'uaaaamtj

i s «/ ,

tfa^iJIjiiwniTWflaatJSja^yvmvia^RaamtluisiiimaEaaAAaa^nmthmna awiviiiARainVivii.tlti
t>

‘jjtJ5?masiuynsaumjtjltiYimifl\TJWiua1<] wwamu 
er.®) fmjjani.ia'IunTiaRvi'ijjnRisTLifmviRaa'u

Mk ^

ar.®.®) anumananimJaviiaynw^niinnTWflaaiJwaflvhf'u uasT,fl?tjaujjflau^itluvrafm
■U <*a s

sr.a.te) ssAtimiaamtmnfliriulRaiJflainimnai'ya'3 iRauRiiQaapmjJwviala’liiuaofn’n
*» s

cn.dr annflsumiiww & (iflaimmtiaatiaiyflaiywwafautm Likert scale) 
sr.b) t)i»3vi5mmawa^tJ{jiJWfmviflaaii

qt.Is.®) faaastia-HfllawauaEatlnirfwRRR^u.aTanyn^nH'nulRRimw'u liJ'uaan'iiiaaasj
do wat) (TRannanu'JuatJfnfllvimaulwiusil'Hviaiimjanu'Juailfntuvr'iviURwniiu.wu)

sr.te.b) awmmiaatii.via'uiRia-JiiavilRfum'SEi'ua'UR'nutjfiRa'jRijJiatjnanviniviUR 'limaa 

mTiatjas a& wail (QRannai'UTULRla^jjaflaatimauLmRaaiuTuiRla^awviuRvlRa^aatiwaul'uiaiJtl) 
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