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wawoBiiaffuuaa^awflujua (AC 60-70) CR feuasfaotfivitfn to , £ , to uas a nawaaflai?
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wa-n'ua'imjvi © fmlmm Phosphorescence “I'U'Tsimviafiuvifnapinma'wnifila'JVtunEJ^i^'i^i^ilB'JUfl^'U^S^ 

(Glow in the Dark, GID)____________________________________________________________________________
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InaiQvnsluwaunin<]Fm uwmiHQfiAqiJniwivffiniJU&tmwawaiua^nmRla^vmnaainaiasfistfautfmasuja 

Hm^nTsua-im’uiamsiyailu.eNiann'lvJvruniirviiaufi'i'l'Wa'iniivifi'ja'u uasawHaaifMtnsa^ya'nwuIflmaYns 
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m) imiiKViviwaa'uncufiJj'uwua'Jii.wasw'jaon-jmvia'JiJ ’̂uwfm wu

- Tflfh llluminant (lux)

pVim Luminance (cd/m )

. - Tflfh Color, Retroreflectivity 

<£) anmisibnn^viasl’tm’u (Workability) 

acuvmSmtfviaamvifnvi 200 °C1 M

©.to iflnvmamfhflinswraviflaa-a

a) mavnm % mtiiu GID vmfrh Phosphorescence a-sam , “asasnsn Charge , Illuminance charge 

to) iviaviiTUfh luminance vhnw Phosphorescence tlfiaauei^
cn) unwavflflhJii.flTisw aimfitAtJTitumiunTAJM^nutfniflliawmaaTmtJUvmvia^



fmtmm Phosphorescence UnafliviaflajyianaeinMavhiPila'aviijnyarmmla^iia^l'UviSei (Glow in the 

Dark, G!D) (eia) 
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fismnnpinjmjijw rmrinvmmnwitmj iiasmTviPiaa'ueniJSjnensn'u ?m GID Ympmuuwneh-afvu Tmriajnpi'ssn'u DIN1 «3 43 4*
67510 Tia^tbsivimEjami ISO 17398 ‘ua^naualytl (EU) lias JIS Z9017 nja^tbsiYiflqjiJimrinvmfl'WUfl ibsmvi 

Tia-3 GID Himnw'i^nujj'in wa^wnniifl'UflnjajJ'UWTia'aan'S Phosphorescence l^uri finsuTunniila-aua-a (Glow) 

nisinumiTLma-NTuqnniia-a (Charge) iiaspmwan^niatuisasnannn^inmniilmjnmiasnniiJaamiawCiiJIkra'j 
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Retroreflective ^sflawfmjJTW'Lmm'ja-uia^ uasSflnnmtfnlatuanfliiriunnTnflFicuasJiJWYn-utf'M iw pin lux , 

candela , lumen , candela/m2 lias candela/lux/m2, CIE iiasCivinwli4m'5HiPi1a'3Sa^^spi,nanPilpiaan'3f]npia-3 
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^ <u
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jnw?mm,UYm (via.w.) ^niiivmvm'neial'tl

<*a
I O/ I 0/^ 04 I'o 0/ O/ d> l/e| d £# dc»d < <ae| cf cj ct d) 1/o/ tfi O S/ _
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imiuiiflem*] uniiluansibu'U^auuOTa-maavtairiaua'ij'u i-^u m^haniviaaiuai'O'juvi'jfml'Ban^aaijjaii 
a-aipmsM i*du lasmjbuaa'wiwfl (Ethylene Vinyl Acetate, EVA) aWlu Cientfllm alwiii (Styrene Butadiene 
Styrene , SBS) {flavin (Neoprene) uas?nTwaaiua‘55‘5?uinw Ifliifi Ej'uvn'ns'njjmw mmfl'ua'i^ilf'ml^

lufmflfvfcnii asL6y£j,i'3vn<5n5^^i^uil<u?m,u<3U\J<3'3^ai6nju^iia?iTO^0Ueiw
i ii

ibtivifltviEj ii)mivia'awapiai'3'yn‘3'i5,3?3Jeinpi4l'u?s^'u^'ueiia-9lan itl'umia'u'ua'u'ua'upininwinilvia uamnnCi bkijj
' I d' d ajed O/ Gl

^immm'naniviaaiuaiaNiPi^'is'M ai'3rj'i^i5^‘33J8ai^£lf5iaiajj,LmvimiasiviJjnsajJwfi
i

a) SajjuwmtJBirtun'nviuiiriaiiTafl'a (Tensile Strength) iiifl.iMmiJfmifllmi^ iiasSpmjjaavm'mnn
b) Sajjimwvignw (Dynamic Properties) viw SpmjJEJflvmu (Elasticity) ep ‘LuunjsvmpminaufnEj'lu

i ft/ i a

(Heat Build-up) viinflwluutuslim'uwi SpmuiviClaiwafru (Tack) m 
cn) flfmjJwnuvnum^Qmna (Tear resistance) eta

u
1/

ii’U'ivnom'jHan-avn^'isiiJjinpiiJfuili'apmiajJijpiiiaa'Wawajjamj Semi
i i

®) wan^iuniniifl tJlintuvilaiiviawa^iiajiflaiwiiJiJwvmfl'nmviinsaimasu'iinKifiu base binder
a «/ a

. Gl c* co < el e| O/Ca dl e| i 0/ I <) V I O elel

b) vianicuno'i^vnns^iJJinw iruA ibsmvi vijj?(jJtJwvi‘53SjniTuimismvii,mnsasj iuu inEJ'umipnuj
l/a 1/ ■ a

imimjfN (Concentrate Latex) u^mwSninann'kra (Prevalcanized Latex) iianhanwStbsamviirisem 
sn) w^rnon tJiismvi eniiiajci^l^iaa'f iiastliunaivli'mjnsfiu
sr) miann #f^iei'3u<!Eja'3?i'V5pi'i'3<r| viasHitl'ua^fliJ'jsnamia^iissi'Mfiwaajatf'U ivia’lwlmClu Modified 

Asphalt Emulsion (MAE) viSfliuemimmyfla-sn'ii



wa'mm'Nauvi k>
✓*=» a/ i/ (P10)

nnwinw^awmbsnauvIwawan^cuiiaYnsSwApiaayuei'iJa'a MAE
©) \J?jjiait)a-3i,ia?l^0W?iJJ,uwvllm{l'U Base binder wasflwAPiawnfla^fnmtaeiYtaP)iia<i MAE 
to) a^flib£nau^piebu‘tia'3?n‘3VHi),u'!ja'3tv!?n niiiWTajJPnaa'i'JUQfivtawSiJfi'aiiYUiluitas^unn (Cationic) 

nuHniPitnaa (Hydrochloric Acid , HCl) iifl«51i^aufi,o'lvli8a^viiil\J?n?uaJJUtJ (Amine) rnt'WSJilnincu 

Iviinnflu a£i£iwnuVlifaunp)aunin^a^ti86ivfafl3U0'!H'ui?in?i'3 
cn) ^{uvinSluuwswTu Mill m,3iwiJ!}nivi^iJJT)a'3?n'UYiii)uija-3tvtm YHiluunw^au'UJuasiilun'nsPi 

nnnijmiproa^iiaaflawojfo'O'u
si) armsim* Colloid mill “ijfut/Vin'Jiu fiiua^Qn-s (Gap) u'iiunpitnn tintfmiJtnTaau^ sisvnliwu'ifl 

a'u/inflwanfi'sIffla'Mil'U'U'unfla'i^fnfl'tiasi MAE via^jl'U'in^viiviu'Ui^jj asvnlwlpi MAE Yiymnuifinan 

wnTsaPiimsvip! CtannyviuPUiafl'amiWaiu
a.® uunvmnn^smwiGniuunnsffnunwaiJfuO^wayuwiiB^uaaitawfiyatfu lurn^yiwaa-JivialvflwwfiJJi

jj

ntfinSM JJA-aU
©) flnuiqwemuwphmanai/nYY tpiaunninniniisvtii'inpi'tiinpia'Ufnn HwarnnwniTnivana'ua'j'u^i^

aumn pia'3Ssij'ui^a'Ufn?i'uaam'n ®oo Mpiiwjwi

to) flnwfjtumnjfitfiun'iiWrnj (Workability) IflannTKPmawnmnnniJvaifl Brookfield wlenpifm'nwvmpi 

Saybolt (ASTM D7496) ntnnTslviawiu Orifice aspmaylwK 100 - 400 sec) 

cn) plnmfjEUflJJUPiphu Thermal Susceptibility TflavhmiviflSiauenEJtfl'aa'S DSR (Dynamic Shear 

Rheometer) (ASTM D7175) Twin G* (Complex shear modulus) 
si) fflntnfjnifiu'uwpii'upmuiiltjafnfiwn (Elastic) IpiaKtnla-a DSR nwpmjisuu MSCR (Multiple Stress 

Creep Recovery) iPifh % Strain recovery (%R) lias Creep compliance (Jnr) ph%R (na^uas Jnr W04W°n 

©.to mynfi‘nsMwamimpiei0<]
a) itJlauiviau^fuaiJUW Saybolt Viscosity ‘Stvn’n Non-modified Asphalt Emulsion nu Modified 

Asphalt Emulsion mm'uvmiSTjimpi
to) llfiauivi0UP|{Uf11jOw Rheology isvri'U Non-modified Asphalt Emulsion (AE) nu Modified Asphalt 

Emulsion (MAE) Viiiri Microstructure WNStfatfli, lananniw, wmaynfi vi^JJWUSmjPmmiw 

en) llllauiviau^fuayupi Rheology ua^ Base binder fTU Residue “ua^ AE lias MAE 
si) iillauiviBU Complex modulus /GV Tia-a Base binder “ua^ AE lias MAE inaaslpiiwaiibauiviBU 

na«suu Emulsion nu Base binder laavhniTViPiaaupny ASTM D 7552 

<t) iiJiauiviau^fuaiJulilia-J Modified asphalt emulsion (MAE) nu Polymer Modified Asphalt 
Cement (PMAC) TaaK Base binder laannu ivtauaslMilan^uuunvi^aiTwaaiyeflufiyamias 

tiJiautuaunu PMAC vhfmWKlOU MSCR nu PMAC lias Residue “U&a Polymer Asphalt Emulsion (PAE) Pina 

®.en f]CUei3JUlivlWa^nT3‘tia'3 MAE
®) inunqwayuwVftfllii'uaisinu u^lilK^nuiasluannnsvmnK'nu 
to) K^nuWflaWinlawsiiasqilnnwifoTAJ 
cn) anjaywvn-wlfinaiiasifljj mnfuvi

______ si) upmuvi'UPi'lunnitnpiauvila^uviaaivinSH-jimJnpi_______________________________________



was'iua'itfuvi to €cx & V (ria)
©.a: f^oiainjw^wa^fm'tia^ PAE waiKUM-myra

si) ili\Jilnfl0^nunnvi00'!!J0n''i'u (Aggregate retention) lAamimu Cohesive “tia^ Binder 

to) aavilami'Mlviua'jnmnfl Reflective crack Binder fliu Elastic
cn) aemninei Bleeding ainnnitfiifmiJMMiMCUsa^il'uwivm (Service viscosity) 
s:) {Jasffufmiftavqflfl'i vfiaitiun^u ainfmiwj Shear resistance ujaqnfieua 

ffl.ct •ifuwaumiSnw
®) ftnwiianani^iniTWin0Q#04ntJnndf\JiJ^fl0ja^iJfli>i>aa$awa3ja,8u ijaaaviufiTU^'i^l'unni 

iJTutJ^^wfiTH “tcu^i uasiJBsjitu^a^uaa'vtawflUJ'Uffl, anayafllvkaai , anv'imfiitinunnwap) 

ueavtawajfavu fmiinnsma^w^aaau
to) ri'ivmmiwurmflnwi nnamwiEJijaiivilfl'ua'imbsnaij ifna-aSa ua«a,\Jnifu fhw'uiT'uwau 

msiiTurmvii'JTu nsj^nniininhbsm'uwa
cn) aniCurm iwlauRhaan onjjgwinTiNawvImviuw vhrmnmm'w wyjaaau pmu

^nwa-wa-ian ima-wa trla'l'Ml^trnad'i^iil'ul'iJ^iuvInivi'u^U ehiuurmyijjmjywsiw

<*) viirmviwaa'jfjaifmiJwviwiuvlTfl'S'jnTsITlviuwurm^ntn vhnnviAaaViAalmfna-iijaYiflaa'Jvi

vfa^/jOwnnfnininisTna^vmBviinpnain sfaundifn'is'wu.aswTjafiaii n?uvnwan annu 

wnawifTC'uswiu'iwa^/i'iFi WinawaviflaaiJ'ua-wwatri 
£) 53ifl?n«Mwavi«8B'5 wiwuminniiRiisttwmmiflK 
b) ^vlwsmiplfrtn wanaijnmihviun&vifwU

to. Fmud'aaifvmj6aau<t)a'3'ant4
rm^ntn m^\Jfu\J^^tufiy0wan^ua?i^awaija^'u?i'3aan^vmi flpmjj^Enn ww 

to.® nnru'Q'u-n'u wavhnnwawa^mbsnatjfmwn*! wavtaiiwaflivlupnadn vnnmviflaa'WTjaaau flpmu 
vicnnvicna'ija'JilaaEJ^Swapi'aPiajfijj'u^'ua^aaa^fi^aijaw mwlajJwawwTafniPnu^ifiTuvifnviii^viwo^rni^npn 

nmaaninjfl tbssi/imaavtawmimw amajjaBlvIiaai msuTumiwaw ^fiiuviwjicijjwo^awvnpnaai^vijjpnijj 

vumvmiEJ S^imwiiubvijSayiBviajnn
to.to nnBlRTl!MVlRa0'3lia«mTlbsJJ'Jawa W0'3'V1imiV1^00'3Vi0100a!?)JJ'U^*L'u5S?l'l-3rl WaVlfllfl?0'3U0lias 

BorniviaaO'j iwoWaioviflijuo^^wsiJJTJWvl^iPtEyviSiwawafjtufnvruO'S MAE ipi^a-wiffintimnaa^/nfl 

Viscometer imb* DSR iftaftvnfh G* , Jnr uas %Recovery uasvhmtfiMisMwaviaaawwjja inovn 

fryiNftwuomjtfayariBasiBafl^awdadiwIa^flftoiwa^awtbsnaiJvfaviiJfl nniminmmmavnwaa^J ainen 
uiJiaitiTuuinainwaO'jmu iiluiia^w'u^a'u wa^BnnuanuawaviivmnaiJ

to.cn wawwufiTUFmjjfvn^^itjQviaipnapiiLi.asiiviPiMfiafi

®) Rnjjfvn^aiinviEnpnaw^h'umij in^mjIa^aimasa'ambtnaiJYmimnja'iUBaYlaw EJ^vnn an 
BJja^iaa^ias^niajjOwfla^aniiwasadn meastflvmvffasnmisnnitJaaTjaanu^a^ani.ifrmKWA 
lijaa^uafmswwnmjasCmqflnnwwflnmAnnnjlAnuluadnl'S



too

wa-mmifiruvi to (pia)
to) ?mjJil^'5s'inj’i)0'3?mwei3jluiiJeu0'3 Emulsion M10 Colloid miniss0n0(foiJ040^fnmi>AK‘3Eii'uri'mnA

' 11 V , £
aTumilu Continuous phase ue^c’b'uvial'u Disperse phase niTdTUpfaeb'mJO'a Phase vmsuij 

fTss'UTun'nwenjl'U'yaiswTu Mill iviovi^silvi'l/fo^niflViUD'ui^w'iJJWO'jnmi lvn0vi0"1mI^‘3"‘u,u Emulsion 

mifnimaciEJii ^ii^'UjnmlwTu i?lTJii0^vlw0^‘lvif!mufu0«vi'nwi,Qvn« 

cn) piiuivn'Jvl^nsi^'TU Rheology witJ'Uf’nfiFiil'iFnEJn'n Flow Deformation 8U0'36iii'vui.iJ‘3L'iJ00'u 

30i,uj;kil'u<u0'3i.vt0T TJo^ivifiin'Htw 6u0'3U‘u-3n'3kvi0T U0"“ii0-3u.6ij'3 i,jj00^n,'U6!ifint:ni‘3Ln‘u n'nnusn niK 
uasvianfmH^u iiasjQnfnsvhfotjqwuqjj u'S^iqo'u emumiasnsn wjuwnrunu sisifod

0nufvipn^rmtu'Mqlin'3'5Jj'wSw0mjw0'3ni,3^tfii3jHi,'wu3jnn5'uu0^'w5w0k?i0vi(n0'3nT50^H'U000'3vtl0

MvfinAwlufmiflu MAE
si) ^-jW^niufl'umiiH'JTUT'fi^uoei^s^tliinl'al'u^n'uvn^ snmisirmn'm^ MAE ^Ctaaicijj'ulivi 

w0'3m'3enn-3fTU wu WfoaniiYmtu-m Tack Coat, Prime Coat, Surface Treatment vtlo-n'uviWtatJ 

nrswajj nu <nu Cold mix , Slurry Seal , Micro seal nqfinysjJvmowTnio* PAE YMflNnwusW*™ 

0j;£l0QiJj6i°iPi,tyw,0m,3nivi‘u^pjtuei3J‘ui,iJ0'3 MAE

cn. ibsfotUWVilbtJ'n'u'lflTU

nT3\Jfu,iJ^'3f:ifu?iJJ'ijfitJ0'30i'3i.i)0fiv^0(^03J0,iru Hdil,3S!3vi5fnn?n3jpmu0ni.iJ'u,iJ0'3niii'leU'3TU wssmTjt.'wu 

?l3J‘5l0'U"<!J0'3ll>061!'^0W03Jfi'!!),'U 0SVhHknfllbsT0W(T3C! 

cn.® ni‘3H0i'3mi'uiJ'U0'3f=i'iJ‘3i;n0U‘iJ0'3'T?i^'3Tuvn'3
niinnMU(5ikfimji?ii5itJ-Tci(5iu0ci^0^03J0<a'uw0t]iuil‘SltJ^,uvn<i ^KkiltjmikvijJtJljjnaifn^Hyn^vmibiJTJikviPiW 

^jjnnw til'unTjaril’DtJqjvnynwinflnfm^n^ii.tl'unTjciinwsHi^uW^i^viiiii'iji^lmnwiini^iwTanSn^l^ 

mUTU ed'3£JvTn‘lMtPV5ttSni0<,U0'3<lJ‘3t:i,VIP13J'UPl'3^,U
cn.to til,umT0nit;Fi/'uwno*i,35TUT'ci^'3'ruvn-9,iJ0'3niuvn'3vt0i'3 Hkvi^ui.viiuiPi^Tuenns rau ASTM uas 

AASHTO aatttl,ufm?l0fi-30ii3JcnjJT3n‘l'uni'3'wf?u'ui0a!/nviT/Gi^Tuvn'3 I^0HpniJjfvn-3?ii'uivi0i?nciw^i,i.0s; 

mpiMati l,uni,3cii'3Jj0'3vn'3vi0']'3vi£Iqa)miNWn'u\J?^‘Bi6«uw,le«vn'3M00,i'3c!isi(?nn yimfmasnJaoeimj



wgmuaimjvi m iia* ni^nwnniH^tn^naun (Crumb Rubber) \Jf\j\J^qn^ivnami0aflawmm^

®. a^ilanisshtfiyTaBtia
m0wnibsiY]fllv)&221in£U0i4i00U<>m^0ya/nwtt2ltmimao jjiJiuicu^jJin fn^u'iinliin'iitfauil^

auC?to0*u0aflaa\{iudfff^TUJ ivioa^iJ^JJiniEJKi^EJuwtenu'ljj'lmviflnd iwaluWinflfltyvnwofkinaaaiJ uas 

aawuiqtfluniVltfan^vtasuniniJiiiiJ^wfliwuaaflaw lua^a'inEJ'maEJuwvuaouafnYiiun tjjo’u'Uji'u^yo^lvu.'iJ'u
(Crumb Rubber , CR) ‘l\Jil?uncuvii0i^JJUiweiJJ?'Jun,uii0a^3W«iiJUWivi0 

nTsflnwTua'Hilufmw'naaau Lviovi^slvt^niuii'i miuiw-s 

enrjntiuw (Crumb Rubber) Nnitiuai^ftjlI^qwnimiaaflawmNUWUad astfllvuaaflaiwqaiajjtfwlufi'iu 

Rheology l\j00UUllfl<l^VU00,1'3'll IfiUY^tUailljimflW0*ni?2f\JlJ^WaNlJWU0aflaWfllNUWVIW0*m?a^jWi,'ni 

®) viQruvifj£i?j'3 u,0flv^0wvllwf\jrniT3JWvli0?i a'l^wO'iuFnfna'jpn'UJiiU'Jii^innfmiiaaYlawtjmjfii 

(Conventional asphalt) iW0tf0»20*minn?inann?q\JW'J0T),5 
to) wsiuvif|2pri u03^flwvilwTUfm[TiiSvli0^ fli^viasiJniaflOiuii^iiiVUj^pifi'u'liJ aunisvmfl'uwalviinfl

fmuwnfrc
cn) vl0{UViqjJJ?hVif'uW‘Unn?VlO1-31,UWf(JJ?0'U (ibsiHOI ®<£o - ©tool 0-JPniflaWISJa) nofl^awvflwfufmjjow 

vhufl pmfl(smjjvru(?ivi^0i,vi3jii! Tjj^iniAiJaulwaiwiiaT^uwfflauniiiwafliiasriaas'i'a'lfl 
ct) 20<imjuasflO\jf]iJflOimmi2?n»vi0n0inA,ti'u M0wn20n0,miK<nuviiJiriTi'u

ivlovl^sTvilwf'jnjfiiJTJWvIpivu'iio^wQvinmoei^fiw uosiiYla«fluJiiMylwaiin»jmjW'aejn«oeiiJW (Crumb Rubber 

Modified Asphalt, CRMA) 0s2fliuanwusflvu wu uwvilffliJnnTtfu3a«vm*lNiaqaq*?u uasimvjWlufmims 

Saisvrii^iiaaflawmnaayiaiojj^Thj wqpifnijjrm'lvifl (Flow) uasmmlao'uiil (Deformation) vmjmjiw nan 
uasqiuviqijpivu tfunovlfjtuviqaq* uoaflawqsn^iMviavrcBOoijtf'i uasviqtuviqjjri aswfjuenhjimiiJi'is 2 

fmjjaiimn'lufmqatfuiw (Stress) lalaubjiianiiHnviloiitojTJ 2mw,uim Stress tag* umfiafmnJauuiJa 

(Strain) nn uonannunniiilaauqtuvijjflviinRmjvksuoyiiniJfnana'iiJ'ilflawaoa luO'roififmqnf'muftmQnaomi 

imruuasnTnsiviEJ (Aging) 00110004

a.® iruwoumiviaao'j 2fn2
fmwauiflun«im»fmi?l0n (Wet process) Iflaasvhni^wa^QWW^i^aawfTUiiaaYfafl'BUJW (AC 

60-70) WawsiaTuwajw CR TCuasIautfiviijn b , <*, to uas a no^uoaflaaflmua iJfma^niuwawWifmiJ 

iaueuaeivi ©do aw'iwawlija/ntjlunan s>cr tnvi ‘lu'jsvn'umiwau IwmjjfounoiJiwnYl ®<£o aMnwawiEia 

aintfuiwu CR wastfauTu^wsitlmoufl^nQUVi^wi*] ifijjqtuwgijYiasuotJSiutM ©rfo oMnwawtoa iJiuiau 

ifl^0^wayfmivii2u high shear mixer isysnaifaniiuwnashwi o.& , ®.o , ei.ct, b.<f, en.£ , <z.o lias b.<£

^JJ-3

lawm^viirmwau iiluEJ'nuaaflawSiijJuw in?a too - gt/o (AC60-70)i
mn-stoffl/bdttw uasW'30'i'3‘3n0,uwvi2uunp)0^fna (gradation)

Sieve Size % Passing

2fjtua3JiJ«wnjjTif0nnvit4a

0.60 (No.30) 

0.30 (No.50) 

0.15 (No.100)

100
42.0

17.5



Htwuaimm m ilao n^?lnwniVKfH*tn«t)OiJW (Crumb Rubber) TjTmJ^qtufnvi^fl^iiBa^arfguJiiw (Ha)

rmvififiau viim^viflfiaiJiff'JSti'Mvi unmodified (AC) uas modified (CRMA) iwainwaviflaa^JJiiiJiEJ'uiviEJijn'u Tab

vfifmviaaau«ny^Bnivmauaa^aw^im!W\Jismvi Performance Grade (PG,MSCR) m-n.<*®>®/b<ito<* IflEMirm 

Yiaaaiiaoianmis
si) pniumifl Brookfield W13J3J1WWTU ASTM D4402 , AASHTO T 316 
to) fl'njjwiuu^iQaulwuiijn G*/sin5 wnuunw^jpu ASTM D7175 , AASHTO T 315 
(n) Multiple Stress Creep Recovery (MSCR) Jnr %R wlUJJISTCjpu ASTM D7405 , AASHTO T 352 
vhfi'iyHflyitwjaYiAaa'j iwaitJiatJMaiJfliiiJiiflnHi^a^flwarrbKusisvni^ AC (Unmodified) nu CRMA 

uaswa'iituii'iamiwaviwaa^vi'la iwaiJisijjijfi^Y^wfiivuiasfjwaiJiiwTia-a CRMA Vila iviatlisujua'JNaYifiifl'iias 

Imriauililvriwivm

si.to lihmnaua^fmflmjn
annriTjplnwiIaanTjWw'ja'i'JiratiajJiWiil'uaiiilTUil^aajajj'uaiiaa^aw'BiiJiiw uTViatbsa'Saiviaas'Wi 

iwaua-s CR vtewauaavlawlufiiuajjljnfhu Rheology "ua^ AC lauri Superpave rutting parameter , Fatigue 

parameter, Storage modulus lias Phase angle njhfijjifu CR iaaaslflEmivmniii AC vi o , to , <£, to lias a 

waviaaa-3 Complex shear modulus , Phase angle , MSCR (Jnr, %R) viPinua sio rad/sec. (159 Hz) viaiuvunC 
<£d , tos;, do , rib uas dto awiwmfltisi ivlasislvfWffii CR flwaWivmHi Complex shear modulus (G*), 

Hi Rutting parameter , Hi Fatigue parameter lias Storage modulus, G*/sin5 , G*'Sin§ lias GVcosO 

wiuaimj iiasiwavtaswaaibi CR iiluem Additive Rutting resistance njmflEnnu Fatigue resistance

"ua^ AC IwEjmnwjHi Complex shear modulus uasaaHi Stress angle

la. aQiua-3aintB,u<aat!tja'3'3TU
ni,3?fnyimjanu£j'3aimjin tua^irmpmiJ'iifTjtfau wu

to.® pmuviainviaitJiia-a Factor ■wSHaavisvia'ua^'Tuwa'unisiiTuni'jHntn vft'l'uvn-JiJfl'uwiiasvrujiuvn'j

viqwjj
®) wauaoa/msfminwnisviufTUfna'l'u interaction ‘ua^ivlniwai miJua^mbsna'u'l'uniipinwi Wiri 

aiuvuiS nan uasrmway
to) wa^avmvia^awnjanwus'tia'Sa^fna CR laun 

Wfl tbsiflVI ua>3EJ1'3'5flEJUW
ftusiu (Morphology) uasiQeiia'3n‘3S'UTuni‘3 nuiaa^mmia* CR 

illuinja^fiiPi CR 

m) watia-savisvia AC
pmufliuntilufmasaiEJ (Solubility parameter) Tja-a AC TflEJfmiWjHi Complex shear 

modulus uasaaHi Stress angle



wgmmhmjvS cn i1a<i fmfinyiimWwwi^otmw (Crumb Rubber) ijftjifoqtujnrnfiquafitiatfflujuw (wa)

ijj.is aQn^ainlunnnu^u^awawiuviainvtaial'ua'SmJ'jsnau'ija'S AC uas CR
wawinfjwJiJjCSiia^ AC YtammjjfT-u CR alu CRMA ^^^rumjfqcuaajOwva^ AC vkhsnaufatjaTS 

imi (Saturated) smajfowSn (Aromatics) UflsjmaehuifinuuVjiKri (Asphaltenes) vUtiudiUYiuamfiatifivi 

imal^’ua-auaeivlaraa^iiJi.naTiN'uI^a^i^mjaaivt^C minisaitnfo iiasihvmnUiiaqswa* Polar aromatic as 

$unuqwayuwna>3 CR wfla^mbsnauvan^a^wnwEmvn'n vfijntuan&invisw Mu (Filler) manual 

(Carbon black) uasemuawaanmeiTru fmivtfnuas^&Wwqfl/nyivia-a CRMA mm umuawnm'iiJvminvifnEJ 
^a^mJisnauatvhWwqw/nwa^ CRMA u\Jiw/'ul‘Uwuj^f!,Qtja<i^tJisinatJwa,mj'u^a EnnYiasfnuflyWpuv) 

b.cn mnyej^inmawnmiutfutfaMa^nisuhuniTvra'm 

nnjcmuma^ CRMA asflunuqtuawuma'Maavtaw ntucijjuma^ CR afuvtnyuasiistJsncnnTJwfiy 
*5\Juvium*3wsi3J a^flibsnamvtfhuaswa^nauflJjT.wivia'Wi^ nnfla^ iviinsasywfiPian'ni.nflnisviufnEjTmstuu
u s v v
(Interaction) ssvrin CR nu AC wasjjwariawqw/nma* CRMA uanainunniviflfiauncuaijuw Rheology na^ 
CRMA IflEJiflia-J DSR mavnrii Complex shear modulus, G* uasviflaau MSCR inavnfh Jnr, %R wa-aupmu 

tfiui^uniVlmflia^
is.s; wa^ymusnunaiyivnwinwftufl'iu Macro molecule lias Mechanism lumiinmsuu Colloid

rfi VI I

uasrm Diffusion tia^sm ifjaT'Slunutlsnitunvmviqwgiia^fminw interaction ttvrin AC nu CR mu 

®) ni^saima^iiIvimyaflutfovhasjnEJ 
is) nrs Diffuse ua-a AC euTu CR 
cn) nminaem^a ua-ami Swell ,ya'3 CR lu AC 
sr) m?flfiflsn!JW'3iiawiEjWiiB'3fn?TviSiJjafl'u CR 

(t) n'nwawauua'Jvb'aWua* Network vja-a CR
miua-jam'au'Baul'unn^ntnni'jH CR waunu AC visf'H’ftyvisjfl luluvfnwFniu^pniuvnui^umi 

f’nu^uil^niailuniiiuhumi Interaction ‘3svm-3 CR nu AC I^auaunin'ua^ CR asflmuetauvm'ihvi'uh Light 
Molecule weight) lySavtasinAmTuayeh (Swell) uasinwifluvlajjvijjanwubiulti Gel a^/nmia* CR asuws 

pfuvfusnuinfiawnuvlajjvliulu Cell lau6] miasaiawiw'jan'uiia'j CR nu AC asvKlvuneiweiflnu CRMA ww 

ilflunfmlwiuu ^swa^jjpmjjfwujnuvn-JviqwgUiasiJTUijyT'umitJflUwwia

en. tbsTuvnlmutoEmulaiu
d is C ci

wam^nwmAvniufl^wanwusannniyi'a CR ilfuiJ^fusiJJiJW AC IflwnvmnlulKtbslEJim mu 
en.® apit]£yvnei'5Lnpiaa^1uil‘5Ki,vif,i iua*ainnn5aw\JlNnwyi*08?nauwm^ay?mnvmuliW0/iTjs,irifnsj 

phinasajj
on.is 'IflYinufl'jn'jtuTunTj'th CR uiHuItutJ^ AC iiasKmiun^suarftrcusija-a CRMA vtaumnwaw 

ui'liA'otJisIaTnjlw
cn.cn iilunn?an«flua*flPmyfwnuiYmflnaw?ua:HY)flTuIa0via*ia^iuvra iflumiwwinlunuTia'jn^jj 

vnwfn-armnaimyii v
______ cn.a: •jjialul^'Sivn-juCiyiqli/nvimiH^i'u^u uasCmuvmam^Ennn'innitJfuib-a AC pngjgmviaauja^



^0ia,uautnfigim,?'iN^tnvil3ilTuii^-aTu_______________________
iifS'S uiuivin'jrn^3^ilw,UF)^3W3J,i33^>i3?^J9'3n?iJvn^vifn'3<lvn.iJ'ul,ilcin3JijnCT?gTUHnn£)iiVi9<iJ?i!^vi5fnviiJ,ifi0,3TJ,u

®. fi^wannmasivie'jNa

il^^ijvirm^n^-j'U'uvnwjnwiJiuiaiuinw fnnmiiinmru i^™\J1ynnnnimv|nvnjn aiiil'UviwVtm'u

pi0-3m‘3rm?l06m,iJ3'3,3-u'unn,3,imii)?^5iJ‘3»3vi5fnvj ivi0lvfyTtivn'5Jjrmjj0'3iviuiff,uurj'-3,O0'30^i0^ ijfuuouvn^ 

“5Vil0u itasit/ivlufHuwii'iYiinEJSflmTinfl^vjmwpjuiivn'WfliVlwsiflfiVWi annJ’uwo-suiPi^O’ivjj'iaa'ji^^vijjflnwujw 

rn<3l‘S''3TU5!n3J0']'UJW0-3nT5ii'uI?i0i.0‘V'nsi,0‘3 0'3vtjji00‘3n0'5Vi0^)<u'uw']vn-3 umuo^annl'U'iJ^uiiijn'n^PiYn 

lfl?0$VllJ100113?ff^1l?lliW0^ni?11WlJ1T1?0lJitJlJ^lwflflUW0W0lJ?lll0^m)1JJ3nillUVI33W0^iJlJlSflYI8/11Y'lTwlw

i^u n'nu0'3iwiilwwltJi'3snn?n'3Tuiifl"nsn'3flu lusi/'mvViuJEJfHifisupJu 

^iijjwTuviTUfniiS'ulas pmuf*i'aviu,u0^iQW?i nuwonanTj'l'U^Tu unw^puusmMijfnfi^Ynipnowu'iy^'iDTi wu 

Tfi^iviofUjyifnflpin qnun'jaaviBuiwM imsii00s 100^1^001 vi’uwm^^wvniFiiO'jviuiaan^iviwilis^viBfnvi 

enwi,30W'3Tul^njja/ms;nT3fjnH'3Tu‘l'uil0^,u'u ianwJviJ0'3sni,w5'|{Jfyvnn'n^Avi'Hfii0'3TOn6J3i'i3?vin?iJvn'3 

AW

a.® 3jiwijTu6u0nivi'uo:i'ifi^'Mleaviii0i0'3Vijji00n0‘3
fa»)>hin?0*vijnusn'm MnsjJvnwfl^rinviuwH'l'U'nu^i'isii 1mm ftai'muuflii'Hiasu'itfu 

T'aqiYioiljMjnafin TjifjIfisMmawn ^mmsw^mtrhfisifcmieM jnwijpufon^uuftfaqiviofhjvianafln 

pnnlfuiJ^unlulvuiivio^anniiluijnpnj'niLfiivil^'ni wu rmetaims rmvi'un'vawfi fl^OuNnwiijpuTJifjivmfliJ 

‘Maifiwnasi.il'u Performance Specification i\JtjrniL0ivif|wnTV'ivi^nl‘!J-3itJjJimvi'U^uiJ'Ufl£U?l3JUtsiviW0'3rni 

uonqinijuiwijpiMOfviviuw^niifTifisYfouufU&fiVUiijnn^ilfutJ^iionivitiwlvreo^iinniliMiijlflM'urjwfiibss'MFi 

nTsKmu (U0n.d:^6n-l£)<t(to) ,uun«f|nun'3uasHi^wufmvffnviiiei'3 (Reflective Index) EuJhitnflri liJemmciWfm 

a«^oyu8Hi,l«^ua»Mf4niil,u7itusriunn,l«lum?ilfinJ^,o0fhvmfiT'8i*jlvSlnni/nvi^?ulwufn?rfnwuwjtusi«iji vilo 

<wf]WfnvHWJWJ0'ifiimj as^riivtuenBrnyyiflcioii iiaK^VivniPi?0'5jl0>Jilfl^0'ifum?il^\Jil^'5pna 

©.is mwm,5ifl0nH,5'fl^viii.m0'3viui00n0‘55ny Service life
mo^snnTsiFiiiwssifUfl iiwasibsifivi ^sijanwusnniW^iuvIuwnw'i'an'u uaslwo'iqfni'lfl'J'iu 

^'i^nwi0uw'{]0^ii,u0sHT'?i^i,vi0fl3JW0i?!Snnv!i»tl'u?i'3'U3Jin Ipia’Uifln^r^on^tiO'iwQvn^ n?wvi0'i?|H'Jvri'3U0urrjn 

0i0ni‘3H-3i‘UTj0'3,ifi^v!imi0'3Vijjn00‘3i0i (i?imvi0{Ujriai?iwn0i?jnnyi&iuinnnyi is it) sisiilumigtyiflauTi 

wthsintuIflaUmiil'u niwvivnm^wmaainailuiiinwYmwilygnnniiainainisvh vtlaQnfnsvhiJOtJinn wu 

ipfuuaiJYm viloniwvlHviimla^vujiaa'snailuulnail'iJ'uInfuvi'uvIfm^ wo-Jfii^

iQw?IT«EJiQ^n« ua«w0^il0^fTunT5fiu via^onwhJIjnwfmqriS)?^ im tnnnnhuvmuejn onmiiuTsiejlflafl

,M0i?iwn^0^m'5H'3'ru'MPi'5'3pmj?niuw0'3nii3jnnm'ii?imvi0flu'v<0is!iSn 

©.CP inmnwsrmm^pn'imjJACUfnYic*S 11
Uiita^mjCinniriivmfllminiifNifoaa'i^viinfia'u ® nmfoeth-a w'a & mytyn uJumirnTJ^Jj 

pjoimvi pi‘5Q0?i000amnvi6U0'3T,?i^fi0'uH'3nv) m^?jjjm\jr]00i'3fiTulviiy0Kl3jl«iSd00,i'3m(lu«'3uvaiU0'3da?jvl0» 

lUQwmnwnssnnumstfnwQOjj'NviQnwO'j uas&innniTMriqaaijqw/nWluiJWsrinayi'M'iu Iflfjrm 

vf'uiuvfompfutJUUNU panel uaiyiflfraTJ^njmwonjJwqw/nvmmMfm itiimn^uqjjfjwniviluiifutYh^u nuw



1103 !-i.'UQvii'ani^0'^°ni.m0w^i0^inKiiT)a^n‘iisJVinwaQ-j1,vii,'>J'ull,iJgnsjingi^i'U£nnai,vi0'ili^vi5fnvi3Jin3^'u (ffieJ)

fiTiw^0?i0V)^£Ufn^vi0’3fn‘5vii'3TUial0 wu fiTsPinafiaiipmjj
vtuiferm fni^pi^uiJi^viom^sviouusKiiiaaQw^ (rin x , y ub« Y) Tjjjifofmjjqnfowowninwsnoiia* 

i)1jjiaifinun'3lpi0i.Q,iNii!Pmjj?n0pi3J',u0'3^u niimlmnouflo^wihuainiouitf'u
<s).si ‘tnpitf0niviupiu38?i0fivii00PinT30p)viii.f!ii0'3vi3J'i00ii0‘5vi?iJj'y‘3nJiiJ'u?nnfi

'tl00'U'urmjvn'3Vifn'3Cl“U0nivi'u^ufit!n0S"i0ypim‘30PiviiiPi‘50'3Viui00,3i0i iQvns'Jfi^iviailuyn 
%^ii«0un^Wjjnn‘5mMw'lTlvi0n(ji0^niJjjnwi5iu Qnifefon^vMwuasriaaBiSem IwnotJfliJwWininiJ 

(faUm) w.fl.b£<*£ UB8«1lJTUlJ^rtJ*llJUKJW1*5 W'lJJJJOfl.'lvm Tpl0'lljSmi\Jf,UlJli^0niVIUPUia!5T10B8l00Pl 

001^P1 viiWnii0PivintP)i0<iMjjn00ii0i‘uiPiManin{u^'Tijniipn\jPiUT'?iP! uwowjnuqtJfntufmftnfi ^annjina 

utnvmil/jijlm'u fmn'njqjjqw/nrmeutf'M'iu *iJtusvh<nu uajw&fmri'u'iu inaijpiJfmarMaaiJTWYfafm

s).(t rmulvnunu fmapivinmla'JVijjiaanai'ljJi.il'u'liJw'UJviBnfnnfi
mamri'uuwwnj wu m^nrwa/nrivwiMnuriouiffaimitavmutltuvnqiJaTCfl pmutnn 

^0*a0^niwatm^mwm]0*fYmnWj inflfnilvipmiJ^ ^nau^uianviunviPnu^jj^iupnuTfi^ iPiia^uaaiJnisu 
asrmvm'ru nniwrjqaaunniuauwutifyvnuasfiSumJfiivn TJiJwmwijqiwniiYhifliawNia^i^ (maqiJa 

mipn\jfijjj'3n,umi0^,'upi?0'3vijji00n0i) niiwTjaaauflinjjqnwowa^onanmnadfoVlunn^sfaYhin'sa'JviintjIaEJ 

Ivtmnarnjviaamansmeiiaaaauissftna^iiiJrnfla^maita^numilmanenTU^natjmdmvia n'ntovj0?viprc?
nnviiifi'lvfiOtiPiwsviiOusilutJ'U Third party flqVtvrcpnniviijpn'iJjjjtREJiQynsUj'j'iijaina^ iku laiviinvmn^Tun 

e*'ivjapmmla0amj Mfitfi^vm vtiosfitfnajiwis™ iQUiiltJfniiUfmpnnaf'unuyi^m^piw^iliy'lvfwl^vn^ 

aiimniwiJfljwTtiaMa'j'ni vilaTiwafl&iuuluni^ftjtJ^VlwAiiuWfa'ia

is. tfaiaiieuinfliiNfla/tfaiauauajstfa^nflwaiainerouiasmudYimnto
m0‘lvinii0s?iniivioiiPil0Wjji00n0i<!J0<ifnuvnw0i<iLtlul\Jpn3J3Jni!*ii5TU6nn0 SlibsSlYiBfrinHHa-nu

V
pnjjiVitbJiJUfl awaiauaumYn-Junlu IpianTj^'HUUfniin'ivrupu.anvn'JilQuw^u

si) wsn?{unm,5\Jfuvl^^0mviuw uassnuasiliuani^aViYV'Hfl^O'WijnEja^'ia?
is) ■M0i‘5aiini,50Piviif:iS0nT3pnuPi3J0a!fnvini^0Pivi°iiPii0'3Viwi00n0,5U'UTtn-3w?(0^0si'iJ!'utJ,3'3unltu

aniwltyvnB'ttJVinfi'nlTun^wii iiamilraafiwa^mavrawaa^ fill'd

Is.® Ipl1-3?l11'3,tl0niVi'UP)U0t:‘3l00Sl,00Pini10PlVl°ntm0'3Vi3J100,3l0ltl bdtod:

foffavitimias^naasiaafivivIfiiil^VlviijqMs^MuatA^Ytasitiufowna'aYtaii^iJonn^suaniKus 

nqw/nn fomvmaira^inlwvwiasmasviMMn'n 2wu

is.®. ® fomviuflphwiqflfm (Performance requirement) Imiri fh&Jtbtavisrmeitifaimeu 

wnan^nimasnempi'u (Rl , Qd) ^swo^fliliiueaninvimmifl nju fmmvrupipnijj 

enimciTufmyaoi.'mj (Visibility) phaombsnavnja-afl (Chromaticity coordinate ; x,y) 
lyawa^m^iftaiaaflw^onyflynwifpuwaptalw^flvmwnUifmiJVijjnEiira'SfmFnijqiJ 

miana'jpiTawia'JViunaanaii^aPiviiw'U'uwivn'j nu^pinpnnuwTuvmifm aulaa 
(Skid Resistance , SRT) ivi00iiuiJ00PiiT0'U0'3m'50‘n0i'W0^il0'3n'uM'M£ini,50'ul00,!J0'3 

EjTuvnvms



lie* utiivii4nii0^iiFii0Wui00ii0i<ua4niuvn4vi0i4,lmtltil,UCTi3Jungiigmfnn0W0\Ji^vi5/rivi?jnn§4Tai(w0)

lo.si.te ‘y0ni'vruniii'U0ii0i (Lay out requirement) iilu#0n°ivmniiJuiJiJ‘U0i.fli04ViiJi00ii0i 
viefii,i0ueh nawafrowtn-au

(si) Smiuenti-nu 110U100 (Aesthetic) niimfltAniflt^i^innnimaitJ min 
uvn (Premark) 'Iniftmmvin i&mnjjmijjny'an •uauifruiiauiaEj 

(te) minuuiifl'u (Premark) iiltAiJniJJU'imnivmfl
(sn) miijfl3imn30ii0^1mntu^ivitjn^04immi0inim'ui0iii>i.3su'ui<ini4 vi4

#tyanwu ussnivrifolla
(a:) ninJiimnto win Sn miuwntJnn iillihJmyutJumvmn
(<£) iau0n0i43flmuinwvn4Tn4 WiSiAiJonim\JunmmJi#u0ii^)imii
(te) i5mia\jLni04van00ii0i00nn04i,S'Ln5vli,vi3JX6ijjUIvii,lmnnFmuf(0vn0n0W'3vn4

te.si.cn mifiTUf^unaimnS cn isejs

(si) mimuqjjfjtumviriouniimftwiiai t,i3jn4un'mii,ni0jJu,w,uiJQ'un4nuni0jj 
mymnia^ninmias^ilnituon-^ 110^0 0itmw\J|]Tlfmwitiwn^0ijmi 
nnaaaumiajYiiau Inuri minnaaaufhfi'U'u simnainifi mijjeiu\jinhi04 
W104S0 thainou ^rJniwfo^fTUwKvn-J

(te) mim\jqijqwmmws>hniini#u0ii0i 'InimniiniiaaaiiSn num lias 
miuvamia-umjanai niiaaatiniinisaianiuasmi^an^gnurnviTia 
vtioriu umaimiai uasminiiaaaimiftjilissiYisfniJja-Hiiu'UH'ijn 
nflUTUuasnm-jpm (rl , Qd) m0en3jnirviiminnl,u\)£yvn1nwufi0,uvKntj0«
umiaia ISvi'iHinnnniwu^iKWi^m'ija^^'i'uniJWiijan^

(cn) minii0i\j4iunniMa4niim3mai0 ifiuminiiawunaqmjmiwiiatJisi.Su 
ai^nnH-mutlmn-nsas te inau site inau tea: inau 

lu^cutm-nuipiJ0i40«tf045q\JninnvfmiiJil30n/mi,ri[tt#vn<) wasassna^mnnsjemTisna 
34Uina0yua«Smiy\Ja0nji0nWumm04Mtfwuii3s$tfvmn'J0

' v V ^ <u o a> o ^

fomvmnu3!;ii03si!)0nnii0nyiiifli04vmi00ii0i miasiliiitJ^n^MUflia^mmia-wjna 
01101 301101 laniviaiUjYimfinn T'anTnsnnaiannnufruM i/^'fwvJuviiavi^numasviauua^vimiuannivnjn 
on-nun m040inniimmW4iuSmimi,nnrii4fTu niam-Jii^anivrunuasiiysBiaanniumnoviLi.'U'u

te.teIfsii4ii4gS0niim,un3jpj{u/nvimi0nviimi0<mjji00ii0i wmiJ^miSmimmimmUiTu
i3n,nSijJiW'noiusii04Vi3Ji00ii0i 04nmijJiviiilw0ijm0^04i3nviuiinW PiiaDnaun-anwfnwwtm'liJ miW-nu

1 V V 1 11
niiinnScyvnuasniiiinlijfJqjvn uotasnanviK Sirainhan-nj

Sl) 301101
wmun3J4Tumi0^Smiuiu,3nml0n4nru3U'un, a^mJisnouuarfaty nqRmn, ivinvi 

asvhlvfinnmimelavna. ‘fmaianiiW-nu, nunmu, inia-jSouasmJninj, niitJnita-aiimaiiaimm, emu 
ilaanna, niTui^imn •aauwuj, uwumi Remarking, Spotting, niiinlEJjjamvmumvn-j, misuviianianaan

te) iciouviaikmaiann iisBTSi^nawvisiann
wmufUJ4i'umiSmijJiu3SH,i)il0n4niiH-3i'u,',ijSn,iJi55i>f)vii3n,nai33j'un,niini,?iu,mi3j

■mji, numuf'OJianivioituTNmannl'U'unisiau, niimm3sniiTO0i0Tu?i,ui3j, aiamiVimu, niveau, miunioa
JS ^ ^ dl
itlau, miqnnn (Patching), mivwuviu ussmiaviviioiaiaan



tla^ uuwMmiaflvhifllawijnEftrraiijawisjvnwiai^HitlultJflniJinflis'i'ua'irmi.'watbslYiB/n'mnnS'a^u (<?ia)

cn) ijuulawjmmieiswauueu (Road Stud)
2/ i

wfsiTUPUJ'3TUfmas;SfmiJi^u flnjanwusinalil,miKimsmiiwan^mniyi#,<foacifl,
<u 1 <u 1 7 7 17

^wanwcusvn-ivlana, anwcusfmEJAWfl, fmvnvmtnfli'n, nniW^jJvmrmwflluwi, viqfmivi, {JuvnliJ, 

n^inumiwAPH, 'jsfrmJfjuwvmu mimrma'wamj, mruT^imin, isfliifmmimiluibs’O'i, fmmmvmi,uu, 
fmvhpmjjgisanA

lo.cn nn?imsuu?ni?iuiviflni?\J{jiJflfmdifimsww,ma0\j (Laboratory Information 
Management System , LIMS) isjaun^uuunt^umiimu#auam^mnisufliiaa3mw3unui\bsinaw6Uilu'sya3Ja 
tmem (InformationftumTUufimmsibsuaawavifleiawaan^aflvhmiawuiaaiiairiauuiunKvh'nu iilunii 
diflyiswiflgiauTaflenijtfariivmmasYiflaauwnwinflmnuuasujathtiflwuiueiiim fmwTjqaautuDwsvru'iu

1 03

imsvm^fmK-nu 1mm nnruutfnwfivifla04m&Jibsfivi5mi?i!JYfauu?u Qd Lias RL uas CIE x,y rmijufinwa
2/ i V i

viAaa^deiflriauH^uuasvm^nnyi&Tuluiwfasib-ansn aumjaaamiK^nu^amflla^viuiyainaTUU vimj'mjsnu
i i

nfljauOwriauK^nuuasiviaVlimu ^iil'UfmH^uuwwfiunlflltJfmvTaitJiawifmwawT'awvisisHanEJfmH^iulw
i u i 1

aim Lm«lmil!u^a3jal'unT3iJ!',u'iJ‘3'3^anivi'u^iei?i^lsaviiif=i1a^vmiaa‘3na‘3(?i'3a
•us u 1 1

an waibdaifuwfnemaslflTU
rnTmuuTMlailTuil^ ni^tnuimlawuiaaiiaimmmiuiwuiimjayiifoau s)»vnlvanfltbsslEJ*!Ju wui ^

on.lo wnjjuinvn'JviuniauaiilufmwajunEjn^smjjjnw^sniJTeiwmiflufniviiiPila'avijj'iysina'snjjwi
03 1

ifariiViUflnniqwmfisawFmijftuAnumiqfl^riiflla^viyiyqinqiwSilisfivisnlWliftmflla^vmjm'mvhbEj'lu
<u

d II q I'd ej 0/6) dJ d d d i d, I d d I <=a dSd d d, <LA

nniNasivium^uu^iwsmqYlAfliiuvmuiinjsiJ'tmiJajJwuwnqsiiJusnuviuwiinEJaflfmi.nAauwiviw <*muu\j£\jvn
1 1 <V

^tbmumaslumiuiJaaAmj aswinemnsmriiftflvmvifn^iasibsiniju
•u

d, dJ I *=> dJc*. dJ O d « 1/ di I <=i dJCx

oi.oi iiJumswGmjdmTuguW'n’umiqAvnifliawun&smqiua^nssjvmviin'j IvuiJ'un'rs'iJgTjpi
ymmiommtmjavmmei^niuvmvifn-a uwuvi oi m^Ejn^flUfminJasflmwa^suiivn'Jvien'muuTntu'ifm mlu

i u
dJ 6) I'd . dJ V d d

mmmauu^uuuiwaamwuflQiuiJfiafl.fmr^uif^siuviei
1 03

a/
O dJ Vo . <* S) 1/d . c*. d I d dJ

oi.sr fmmvruwinwiifnu aaei ^amwummsmiienaaibsHUUlvmibseivismweimuvnmaiJismj
03 1 <U

gnnmilunnianismjfmiJivrma^iff WtfumiiiJfmmi\J?Nija4?ifmsTanluita<o,u'u miiwmbsfivisfnYiTeitjrn's
03 1

oj v d v dj i/i v v cjj

wwunluflnupinjrnvmuJunn^niswutfnqVlimbENnuwn-jnvfalfiuasiamju mu wwafldciflvhmiawultmiai,
1 1U I 03 «U 1 7

mba-nuvifviviufljnsm'iu mu efnun^nuuiwifnuanaivifmij a^unmlfuil^lu^iupmj/nni'tnm^a^ifi^'jnu
03 03 1 11 1

yrnwalilmjEj

63'i^msuafu‘3a-3ii^af5mumna,Ti<t)i'3^uan?ia-3i,ms;nJuFniua1^vimJ‘3sm,5

a-ma...

(... un-avnitn jjtbsflws

(QUV1.... .... mau... (naiau

a-wa....

(... uialnauvii mUtnuuvi

(lUVI.... ...V;=.t.... mau... eiaiau

(miaTurmibsiiju)

yj <p\ ls)Catfc)Cat )

.. (wu^mjuqnnvimmjmm) 

....)
yj pi bdttoCi )


