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■ i
sbiivi la wgi'aTUvtasjgf'a'ibsijj'U (iiExiaimjwisjFmuliwiivilapniuaifliy)

©) liawa-mi
©.si) wa-JTuaimjvi ffl : nn^nwtbs^viBmwnniaswama^a-smla'JviiJ'itm'iaTUUcfovn'a 

flitnaflanurn Element ^lunuanuniciiiviamLa-aibaanv) is mamy 

yfpiuQsfauiivn'aviaQ^uji/msuwuasiilEjn

®.b) Ha^uaimjvl b : ni?riivmfl^asnanmviin:;ajJTi3'n5 Rolling Thin Film Oven Test 

uuuneneinai (Extended RTFOT) waaiaa-an'maayafnmsifjsa'n 
nviamviinuis Pressure Aging Vessel (PAV) efivmjuaaflawmmjw 

WR AC s'.o-go ILSS AC bo-cT/o

b) TOastw'mfhi&ufm

b.®) Ma<nuan«uvi & : jjn^imj - yntnau b<£bds
b.b) wa-nuaimjvi is : wqwnmj - flaifui bcrbd

m) ^adQutunnfaniiiunniuiuQnuHam
- wa-aTuaimjvi e>: (m04iJ|]iJW308as do

V
naasLaaawa'j'iu ftnwfoyawhjuaKm^ilraiviPi vfifmaamiuiim,5vi«aau iniaajwnsai'JT’aaiviaflu<U 4

wanaflnffanQuasfkviaa^awmwuasamilEjyflitnthhfla'in foaanunituaflina^wamsvm'sanurn
*U <u *0

Element HU gnunilJwuiVl b luklllu d %M1U Hun ® : o, ® : ®, ® : b, © : en, b : ®, tn : ®, o : ®
V

uaBUifajvfoqnufVj Element uas anuniibsmvi b vhnniviflaaimniiastfamaVlmia'inai-n'u (QD)
i i

uas nannanflu (RL) viarmzuvNuasuilan fnamla* ZRM bo®en+ Retro reflectometer 

■uniniimns'Muasja^iJwai

n‘5olyii{ltiwa-niii'iuninia^ufifiiaviaiaflu

'najijawYBJsbtirjti

Tuwci^tu

aiEjjjMa a'fle'buwa^Tu
%t*4 1 1

‘uawuaTunuu

d I'd 1 1 <1
^su^iaasiaaaDa-iwija'iu'iimuwa^nu

unaim-m Ia?a (SxJ faaas ®o atjfl'iiifauauasoTuiaamnai^a^

uasaVuwlampila-jjja^iviTuH'H

mniTasHamta^mau^waynWl'u
mfumisw

นางสาววราภรณ์ จันทรศั์กดิ�



- NcNTUthmjfi to : wma'JilflijwTayas do

naasi.aawwa^Tu ^nyi#ayamna7$a^wliiua"«TJ'ib£i,vi0 viim^aanuuufmvi^aau iw^HwwiaEh'j 

ia«uaa^awflujuwTfij« AC ^o-ito uas AC bo-eiio tnfliadi'Hi.aaflawmvmaa'un'na'iaa'a 

fiTswaue(/nn‘5«a»onwi^BJJiM7«ui (R-PAV) uasfmYiwaaufotntl} Rolling Thin Film Oven Test 

UAJUDHiunsn tflaYiflfiauviafuvmij abm °C uasn'ivmwimi'jaifmviflaaij b ita-mai Iwun
dc£, ®nto, totoo, toeilo, cntoo, U.3M oneilo UTW Maflfm'lfl'ni?i0Ua/nY*Tia-3U8?1vla« fl'iEJfmV10?l3'U 

REuasj'UPiIeiaHifiia-3 Dynamic Shear Rheology was vmaaunjuaiJijWYmmEJfnvi TeiaHiala-a 

Ductilimeter was Penetrometer ihwamflWi^ifl'nsmLasas'ilwa

nirimiluHa^ufjiinwawflnavranamji
al s/oi oi • iS'lyTOWYttJeiTUTWJ
tiiwa-Jiu

aimiafia tfwfhuMfK'ru
•ua-wfieiTU'hsjsj

w^iuajwBTOTOfliauemirwluwa'niJ

tn-mima fwrcwiu * laaas ®o Hflnilfn'tnLnaimjn'isJUTUfm

aanauunTsviwaatiuasunlDOjyvn
y

fmvi^aau yrceuvmijjiifmjjw
cJm */«/

waviifliu

<*) tfaiauauinflflmywiiiunvilaiJTinJ^ruj (shinn ® tla^)

r^ojvmvia'M



vmmw;

*/ »t

(ana)

(TUvl lHau BimfiiJ VIA b<£bd)

(inaTUfmihiJijjii)

Cu'ugm'jnmcu awfpfn^)

(ana) (wiumnj^ivimmjAu.a)

(UUlWVn dihsfiws)
dU

(TUvl 1mm Lliau BtmflU VI.P1. b£bd)

(ana) .......... ............................. (wij'3mj,uqj,^TMtvi<ua€ul\J)

(uncjIn^uviT wwEnmrw)

(TUvi (Jau B’U'nflJJ VI.ft. bdb>d)

V tu o-> a* dl V QJ OJ

fmtrsa-isnnHU'jfluujy'anaan-J-uaa b isau aa wu-amjusymyifnnugua uaswtwFmutym 

mvmawUJafi & ismj iiuaw’luniaiviHTj^flUTjniTji^ndTjLfiTJUflflafl'uiwtj'jfTti nHfl
■y v «i

aifuia-a ® “ssmAfl



umjtst40mTpi,5<ul0<jT^Eis^^a^wgi<iTuuasi<iiai>gi,uaui4'3Pi(?i
•i

(mmaavxhxurvii'tnmi ivmJVTUitumi)

TJawsmiiaimjvi © nnSnyitbsIviBmwmnajwama^tia^i.Filla'aviinaariaTU'uwi'vmehEnafl 

fjnuni Element faajnijanuniadfauuanl'jsuTvi ki Mawiitfmnaatjuvmvmnluajmsuw'a 
uasitlun

©. aTUsmstfimy
pmjjtJaa«jTautivia'jmjui{lui]qq?j‘w,u6TUvjijpm3j{fiflii|aai'33'3piatJ^s,wi,0uwlfl?nHmjTJ 

ainnn^nyinaaJuaama^ammjflnnaflvhima^mnaaiiaTU'uwivn'S to<r<£® tia-jfvaijvmvian 
Snnnvmmninjnuniifovhiflla^wnaaiiaitj'uwivin MaWmflnamiwamasiitbtSiviBwastt i
riamitiMTii I^anivi'u^iaasiiaa^imw^'uain^iaTief^iviafbj'Mcnei^niiunurmliaanuni^via'uua^, , , •> v
iJisit/ivi b kaiavnsaanMiJci/int
vimicU'uaa wu nEnnanpiu aoimjTjMnijnnasviamiei'jnaij (Retroreflection) tia^mifneis'Ma'uufU 
“ii'jawuaai^c’nunial'unTajja^Lvi'ULa'uanai ^wal^acrs-jgiaaaiuiJaa^fi'altJfmHmj'u aa'Wbntnui 
tlcyvnvia^VYtjlmhaijtjfia iJitSviB/nwfma^yiauaa^'ua^anumasvia'uua^viil'ilaiia^a^adi-jfi 
tfachmyujawuwioumtJan viiHww^liia^L'Mm^'uana'jljJ^Lau ?<ianiHiJ?jflnm^a^am?i.n0 

awi.vipil^l'u^Tui^a'u fol^enjla'uria^vn^i.aanlviiivli.lanii anurn Element uil'SlumT^nwitvla 
unlti^aain^^nan laaanufh Element SanjcUJ'uianaoj wa ijmmiimmvi^a^ueiwnnrjmmi 

eisviami.euibsi./ivi to viiWfnjJiiasitvia'uufi-jl^n'iiuyl'Ufffms^LtlanTO aanlinmu ^aain^itja'3 

anuni Element aa Cmma-annammivnliJ uasa^tnfluninfnunnTiiflaaijmantjlmbavif^via 
^LilutjaaaciimyT.'umi'Ma'i'aan'uiu'iH^niiaB^

^tl'u maWm^m^H'iJisIa'iJua'j^i.i.astviiji^enjn'unTaH'STul'uiJ'aKLvifilvia ^ruma'd
fHikimi^nw^di^visfnwnnjisvfamk^ainnnKnunajmnsvnnanufnastfamL^dBsmvi to 

s »/ v
nuanurn Element kaaKvnnnyUiuduibsavmmwnnaKiflamk^dVlijnanTmiasnanflu mm-3
a/nisduwiuwu.asi.ilan mat'wll'a'U'ivn'jlum'jwaaa^mumiH'aiwCiiJ^aviBfn'Mci^ciPiaascnyiin

i • , v ’
'uiliJiJi^Ejn^lmviawupmytJaa^/iauuvia^mj'ul'U'ili^mpilvialpiad'i^a^'ueialiR’ua'uifiw

a/
la. anhuflaufmrumifm

to.®) lonawTVimviailiJVHanaflri fiialmlaul'timBvi^efaupnusjn^iBTu jjan.drste-todrs^ uasmeru 

anati titn^nin^ ®<t wuouucn an mo wuSiuwt uasvrui cn Cafuwj rjailhhflcnn c^ummu
asamfiau

v

te.te) iflBajjacnnaiuwainsvnnankifh Element nu a nun Tib sun vi to uibidu d aViabti Iwun' 

® : o, ® : ®, ® : to, ® : m, to : ®, m : ®, o : ® uasljjTbawanufn Element ust' anurntbiurm to 
to.cn) baanunnawma'ua'nin IwaWnn'bEJuuiJ Double-drop na 'baanufh Element nauatiwuuiin 

uasbaanufnasvfamia-JibiUfm to snijabmj MnnlraanufninanB'iJaaacnn (drop on)
to.sr) vtflaaiminnaKwamiaVluna'inai'aTu (QD) viannsuimasajan abwvunnija'U'W'umsai: 

ano LiiPii nakfa') ZRM bo®cn+ Retro reflectometer
b.dt) yiPiaa'UfiinTja^vfauiLa-jl'uuainai'afltj (RL) da/mKavi-maiutlan aivif’unTaua^i'MtjviBijaj; 

®ct uas mo ijjpii phainia-a ZRM bo©m+ Retro reflectometer
te.b) atnnsmasaitJwa^ininniTaflaaiJvnninnaKwauua'nja'mflasaVi-nan'u



m. oim^ainuastfu^auluoiioiiminii

on.®) ^aqiofloimoiawavMuniiiwIajjwiadi-iniilia^nuoiluda^iJfjiJwoii isHignmlaaaon 
(drop on) ^-Hionfli-smnigniilgaanuniviviih-n'uii-j tflymIlJjjnMi.oiaiSadd'asuuaiJvili viild 

fml^fjaumJaafjpinluMa^iJ^wmiviiHanan'] Element u.as£)miniibsmvi b dlaniawmuiuou 
ai.via^Ijj<waic,(inlli,uaan'iim?I'3a^£jauvi'uvivi,ui-3i'ua^ imisui-9ajJvnWaouniui-9Hm?ii3Jii£i 

ftaflia^ludddhlduw-iauvilflflYia fliimiflnwimai^vnlwwaniiviflaauluvfa^iJ/juliniVUiaiimo 

asuaudisavigoivmiiSmmsluaomwUiadi-sonoa-s
<0

en.b) lua^inanuni Element dwiolvidniianuniibsmvi b qm^aoigdtmanmmflmntnriu 
oiiamoisoufliviafliiviaiawnu.asfliiijviiivntjwaoigijtjfldqinniimitii a-nnemiivieiaauvi 
oiauoamoainuaianiiH-iiudaouoiqswflu.iiuaduuwiou'uIfltitiivtaflaan

cn.cn) thtiu'uanu.ni Element efaldSm0ismiil0tf0noiimmQms^imuniiH9imiijnuanu,ni
1 V <*• qj

|/

ihsmvi b luibsiviolviu oitnvitm niidisidudisavigoivYfliniiasuama^a-iamiamwaijafMni
* , ’ 'j

vMefo-a awflmnjdama-idmmiAasi^udaajJiuTuismjainalimiin’iviUfloaiajjufluasfiiUf’iJj
j s ’

ownimvianiitliliJH-imqMfladi'idtbsjlviBrivi

sr. Nfiditmrawm (i3-9iliiJin4u,asi,l)-9flEuoi'w)
c^.® miJSmm

sr.®.© moiiasinamawuliviafUjviaiafloifoni
-Imiainaniii QD a/msutf-9 msas mo urn viuii viafliiamoiitiEjanuni

• ‘u
Element: ammiibsiovi brio:® (baanunitlisuivi b am) uasmydniiliaaouniVNaa-iTiUfl 
jjoioiiasvfaiiiic’Mgttviao add bden ± b mcd/lx/mb uas mb® ± eri mcd/lx/mb oiajaiou

-1111191091-9114 Qd annsitlEjn viisas mo ujai wuii damiamniytaaanuoi
i 10

Element: anunubsiovi b d o : ® (tmammiihsiovi b am) uasyi'liidmilmanuoi•u aj
ddiniiasdamLa-sa-aviao add bdb ± © uas bdd ± ©sr mcd/lx/mb wiuaimj

-1141191091-9011 RL9onsu,,M-9 disas ©<£ isjpii vi ini damiamniiliaanuni
' 1 ^

Element: fjouniibsiovi b vi © : ® jjoini?asvfai4aa-9g-9wejo advi bdroeif ± srd mcd/lx/mb
- 1i4ii9i09i-9oi4 Rl aonsiilao disas ©dr ujoi viuii daVmamoiitaaanuni

*u
Element: aou.oiibsi.ov) bw®:o doimiasiflaiuia^a-aviao add ®<ni®® ± b<sr mcd/lx/mbu v i u

- 1i4ii9io9i-9oi4 Rl 9Jinsud-9 viisas mo uifli viuii dawnshuoitbaaouoi
i i ^

Element: gnuoiibsiovi b vi ® : ® driimiasdaijiuug-iytao advi ©b©b ± men mcd/lx/mb
-1i4ii9in9i-9oi4 RL9onsi,ilao disas mo iwoi viuii dafliiamoiiliaanuoi

, f M

Element: aounubsiovi b vi ® : o dmoiiasdauia^deia add ddr® ± drm mcd/lx/mb
■U %i 1 HJ

ar.o.lo filO119sdai4U9-9Ut4dtVI0lfowai90odlV)93-9
1uii9io9i-9iu QD annsum disas mo ijj0i viuii dawnamoiiliaaouoi 

Element: aou.oiiJismvi b vi o : ® (tiaanuonjisuivi b am) df'iionasdaiiu.a-ia-idafl advi
'U U M 1 «u

add: ± m mcd/lx/mte
- 1i4nai09i-9iu Qd annsiilao ms as mo ujfli viuii daemaTumiliaaouni 

Element: anuonJisio vi b vi o : ® (tiaaoiLonJisiov) b am) uasdliidmiliuanuni
^ i i ^ ^

doioiiasjvfamswzMVKjfl add bod ± ®o uas bod ± dr mcd/lx/mb enya’imj



- tun31091-3014 RLafmsu,'M'3 msejs ©<sr ujpii mm viaFmaiufml'SEjanu.rn 
Element: anurhibsi/m b io ® : ® flmm-aas-wamici-aa-avicW advi ®bbm ± b® mcd/lx/mb

Tm'iama'HFi'u RLa/msi?lein vksrEJs ©dr (.jjfTa vum vmimai'Ufm'taoamiffa 

Element: anufhtJwmvi b vi ® : b jjFhfmasyiauua^a'JviaFi advi ©ddrb ± arcs! mcd/lx/mb
•u v i v

- tm'janna'Uflu RLa/msuvN vissejs mo luei'a mm vjaemcfaurnytaEjanufhv , *
Element: anufmJwuiw b vi ® : ® $JFhni?asvi0,uua'3a4viaFi ativl ®obb ± ®om mcd/lx/mb

■u SJ s <u

-tm'iamai'Sflu f^a/msiiton viisejs mo urn turn woVnifiium^Iioanuni
« ii v

Element: anuniihsuivi Is vi ® : Is ijFnfmasvfaliua-ia'iviaa ativi ctoJo ± drb mcd/lx/mb
u i u

aT.b W Ft 01/11W
qinrmviFiaatJFnfmasMauwM Yiimlunainai-JTU an uni Element IdutJvimviaimyTun'm'Wjj 

muiaowu ujaiwmmjmifaEjgnuniibsi/ivi b MEJ-aaEraifiEn (awnaiu o : ®) viSfnniiasvia'uua^
• %> i/

^viaFiwlua/msuwiiautlEjntiawtjjnffaiiuas^iviaa-a
gnuni Element asfiuviinvi^imyaEmMtjniTMiJFmijaiimrtuniijja^uiutuiiainai-aFiu (RJ 

via/rntuvn atmaiuniVtatjanurh Element: anuniibsi/ivi b vi ® : ©WFiifniasjMauiJ.a'iawaFi 
tnjwuwimaimuasfkviaawiirEJs ®dr uas ro ujwj ^uaFutmwiriiniitiaanuniwaa^TfijFituaftaiuvi 
ivhnimijijibsaviS/ma^afl uasvia/nxLtlan awnm^agnuni Element iwEMaEiniaEn (aVrmaTu 
®: o) tviFhmiasviauua^amjiJviiiwieiini luwusviawyisnij ®: b MflimiaKvfauaa^a'saamifti.viaao
^_l ** ci ” j/

vS-atJEjs ©dr Lias mo ww? waviaaatjmwviu'iitJis^vis/n^fmas'MatJiwMSainupfiJwuBmjftDa'Jwuwi

dr. thsTEwifiyihormUmj
dr.®) EjnismjFmmJaaFmaiJuvia^mmj T!FiEHamsT.miainai4mjvi1aa/ni:rmjfbiilEjn FnEjmimu

V I I , ,

HimiasvfauuaVtvanmru wasdiam/mFimaatijniTmjmataflFnim^luniiinFiatimvm

dr.b) d,3aHmlaao!ajJijwuaKVis]Mnii3JnT5aK'Ma,uua<i tia^anunawaa-JWFivi'uiuiH-JitJ'Sijjnti 
'Imnnim ^iiludislEJtiifliJFnijfwfloi/nma^iamFna-winemiai maHjTulaiifma-jyjmtl'uliJ 
adi-aauHiuasKinFiiJisila^'ua'aaFiFiala'a'Stliaa'U'utia'j'iJisrLviFi

dr.m) itlmuiivn^ai'Mf'uvruia^Tu luni^uiUlwaEia&iwariimmtfauujm’imaiJfinb^iniim'iu
t <a

d v O Vc* I *=k CX 6) V| SU»

miwiauaiiaTlvimbsavis/nyia^amuauiFiBm

ymitaviq : ®. ■ssalnmncymi ntouiami b ila-t uasTiau'iuaiiuiHw © ila-5
b. ■asmjtfvuijyfm'MFiu uasTCmjrtjawiqj wiEjuwa-iTu cn iia^ uasiiaisiuauuiHFi © L^ai 
m. Wmiaftimyibsai'U'Uflfla 05uia?iaa:ttaymfliTm4W04l«aa^ihi04Wfm'u ‘Ui’uaejndn © vnjhfnsfl'w A4 

uassbimu cn viuimsFms A4 eia © wa-nu



fawgm-ufmuvi to nngnnviti0isysnanmviin:;asj‘tia'n5 Rolling Thin Film Oven Test 
lUJirotneinan (Extended RTFOT) maanaa^nnsi^ajjammsasaniviivia'uivhninB Pressure 

Aging Vessel (PAV) c?1VITUUaflvfofKlumffoufl AC go-go lias AC bo-mlo

EmjjswaEJVilaiiaavjaR (Asphalt) itluQaejibsanuvia^myluniinaari'ja'utivilaw'uwivm 
mgvi0aaijflajaiJiJOTa4Liaa$a(wijmnyaifi£yatra£k twaiavniAuiuiiasfmi^aija/nri (Aging) shinflsnn 
pmjjlawaaanliaul'uaimpivlilam'n fminflaan3i«$u (Oxidation) a^waHuaaflawSuuiTiJiJvtai: 
libnsvilaimifotemtj uanannunniiflaiiamYm^in^inniilAgijilaatjainafnmLQiiiaaiJiias 

iHifaiuain^vranauasW-aagn<ivn'nflmaajjaaaa^a^wangsv!utflyiin<maibs3vi5fnvi 

uaspmuviuvnvBa^uv nigvhflTmtfnlqvYqwnigmiasnalnnigi^awafnma'Hiaavtamtja-amj 
a^Riiijefaf^adn^tJ^nvifvni'aaaniitJinaRiiasfmiliismuibs^viB/nviTja-a'wiipna'U'u efoihj 
mg^aa^ngsuiuniiiaa3jamwa^^iiaa$a(^uisasania'Uiluawn]'ua?h-jfkaiviTUfmaanu,iJ,u 
lafliiasmgibsiSuainiaustia-uiaavfafl

wa-atJ^iJwmijjnHfvjsv'jTjfniaa^'ti'uwavmaanaa-jfiTiiSaija/nwa-jiiaavJawlmsasom 
(Long-term Aging) I« at?u w u <n n n raH RTFOT (Rolling Thin Film Oven Test) iij a an a a <

I V % V
mgiaawafnvnsasaftimnflTtagsvni^mgwamiasniinaaiTa cnjjifoarmvmaatj PAV (Pressure 
Aging Vessel) train wj-tnu AASHTO R tod (R-PAV) uimiSfm R-PAV asiftuwaaiJTuatmnyirini'j 
iiriniitfa^fMiumgtjflijPN'm itja^inngsinumwnaraara'H'U'aa'u WnaiiniAufmruuijfm 

uaswa^Hailrmuvlviannviaia an^a^a'iailil'iJapmsjfianwiaaaijannrmaijjiaa'uivnTn^a^^adi'j 
isvri'ufmriit/ia'uailmaj uanannulmma/ms raibsiyiauas^Saimavnuii'n fmaiaa^waa PAV 
ai’aUiauj^QasriaunqSn^Tyfn^iaByamnTii/naauiu'laatJi'iairyial tfa^ifmviaiu^iflm^wanmi 
vid’iflfy'lufmfivvnQSfmvi'jiaflii Sibsavisfnvi iiasiufmmvm^on^i'waibKiCijaimfi'us 

■aa-anaa^awviiaaua/nviua'i
a/ v ,

wvv ra^smiwimiJumgftnwnilmiJlymwavisvmriQmiiilaijafnYYtugsasaiitrainwiri'U
’ ii *»

PAV ninsmiviflaaii RTFOT u\j'usutjitjnai ?<ii^in6nigvmandiuasHLf!ilia<i3jaiYSEnti'Ufliflfn 
i$aibsi3uainm{luliJlwtunni^aa<HSflvnngielaijamYimYmmvhmj R-PAVIflaHuaavlatmii'uw 

iwji AC <sio-<$Lo uas AC too-eTio iiluriatn-a mgflvwiJYn«inni?ufo0ij™inmw0mvNflvniiSitiia‘s 
ua-3 RTFOT wumEiiiai v!vi°i‘lMfliuauw,Ba<iiiaa,Wa«ivlaviv!nfrujj'i«‘3snii PAV ^suiUJamiiauauus 
asfmvtfiaaiivn^iaanviTiwm Sibsavis/nvi uasuFmmiiweflavn-aanw iftviftjmitbsiilmaima'us 
^a^iaavtaflluimjvwa^miHraluibavifflvia

ia. aTUnwiaiifmfhiuiinTS9

to.®) finttiuasvmvnu^iuitfamna^a^ninfifmviflaatjritj Rolling Thin Film Oven Test 
(RTFOT) iwaa^aa^nigi^aijammsasaimvmmvhmm Pressure Aging Vessel (PAV) wlmias

v %>
nuifosivifl aivraWmvmflngaijmiiaatum^u

to.to) wiw1ajjpnaa,i'3uaavlaw?ijj'UMtfu« AC sfo-<ro uas AC bo-rfo

to.m) unwhadi^iiaavtawmviflaa'umianaa^miiaaijaflimEysmiGraitiinwgtnii (R-PAV) uas 
nigviPiaauaTa^B Rolling Thin Film Oven Test uuiniEnanai Tflaviflaaiiviafuvi/jii ®bcnoC uas 
mvnjflTn-ananfmviflaatj b in^nai l^iun d<£, ©eiio, totoo, tocnio, entoo, uas cncTio mvi iviapln'bn

n'maajjamMia'jiiaavjaw



Is.gl) ,ui«'3adi'3uaf(^a^viw'i'Ufmi,liaiJjifnviwaa^5inviinT3Vipieiau iwa?ln,tnnq«n‘5,suuaKna'ln

m^aiwn'j wiamiviPiaauflcuaiJwvnoHaTiaau.asvi^iaaDflajfiinjwvn'jmafnvi

>o.(t) ^muniGiiAGi«Wfliiyuii^aaavmaaRa^vmjamwasfluflviwiuniiviflaaij<foai5 Rolling 

Thin Film Oven Test uuunaiEjnai mamjmjflniayu^a^iaa^aflmwynsaywIai.via'ui.vhninB 
JJ1PIGGTU

■AS

b.b) 'nimywafmviflaau iipins^ uasaGiJwanT5viflaaij

m. aiiyskannuastfij^aulumsa'u'u'ufm

cn.®)) ala^ann^iu^aamSuniGviflaaiJflia Rolling Thin Film Oven Test (RTFOT) utmuananai 
fl^inu^am^Ma^yicn^nuvin'ivi'Ufl'l.Tvi d<£ mvi n-mnti'uayafiiaanvi b imnai (ifauw 

a* oneTio mvi) HiviTimaaflamiiJfl AC sio-cto uas AC bo-ei/o uu wa'iWujniiasviywEnni 
wa^tJfltjnni^^jjin fMwa^antfan'm'Nuwiifmviaaa'umflnii niTfliuflijaajvijgSlylaiJ'uaiiaua:; 
idumwaaflTmuaivia'nm'u uasnn^iwiaywQaaiwiairHajja'luuwasTmnai fmfmmy 

fnnua\J?\J,iTuliinis\j'3um?vi«aau^2f,mjj^nmuasji'5iJin

tn.io) nn^fliiumiUTaaulan'ivt'Ufl'lvffmviaaai) Pressure Aging Vessel (PAV) onsjmwijnti 

AASHTO R fed LvIumflGsnuai^a^tmiimaa^inmltaijafnvnzasy'n euiru pmuafina-mas
• * | *j v

flmmiy'umiia^ayaai^aw'lflsnn PAV ^yflmya^myam^flamnymwaoatia^waaTdvNvmfl
t ^ ci d U '

niGmvmaflnai'ja^CmLiJiifla^ai^ynnGRiiiflynGsmunnTWflaavjoniJinismTu AASHTOlwoiams 
aEiuS^mtpmjfljjpnuiJiiian i*au ui-amj (Pressure), acuvmjj (Temperature) uas'asasnfn (Duration) 
/naluailmcu liiaTvuul^Swann'SYiflaa'uvflwumfiuHaniainnii^auamnvjflnwa'Miywann'nuci:;
’ll V ^

tJnfiainpmypiaiwifiaauviaiai.n^annpmywwvianpnia'ia'iJn'SfllvlB'imwatjfm^iiuunTs

m.Gn) nT5pif!ni3Jwaniiiaai.viae('!tJfnijJi,'MaiJiviii?ia'3nGt:uTunT3i,?ia3JGifiTW RTFOT umnitnauan
%y

nuuiwGGTU PAV mi fla^aitfannGmmmT'uayaam-natJfrm uumnwaiiuPm-jIMaftasiflij
<U <u 1

finjayOivitMEyviafl UflnnGtbzuSmniisiayamwvifliaiJflayaiviTuuaavtaMiustas'flijfl a'uiluwao
V

iim^wiJjtuaijffivmnio/nrmiugnimJ a<i£ifmvii?iaa,U0TU Penetration uat: Ductility 
waiGnniiynunnGTLflriswfifuayiJwvi'mlataEJ Lwafliaasmyuasfhiautm^flajfnvm miLmirn 
ua»mmtbiBainnmaayaflnnviinwmi CliKmjviaawFiaa-jmjnTji.aaya/nvitia'? PAV atinuviw

<£. wad'ulana-mu (wfatBinoiuaswflcu/n'w)

<sr.a wtilmui
flaiayuSfniywiuviTUfnGu^nGn^nnpnuiai (Fatigue Cracking) ‘hnsasamna-nLaaifaw 

wta AC sro-cro vlwnun^uQunTjtflayainviwia R-PAV win HnaaimN G*sin 8 ivhmj wwa ± mtmi kPa 

^ymlnaiflmnijniGvmaaijenEnG Rolling Thin Film Oven Test uuuuenanaivi bfeo mvi 

^SfiiLaaaiia^ G*sin 8 ivhrru isabxt ± isbo kPa ujaviaaaijn'nijmwafiavn-janw wmivNaa-nQ 
ImiwwSjniiad^yija^imyvmafiw vtazmj o.o& (Sig ;> o.o<£) uanamy wamivmaa'im'UQaaTja-a 

Penetration ^amaavfawvivifiaa'uehtn!} R-PAV ivhmj iso ± & dmm Inaifl^mjnnTMflaa'uenEnfi 

Rolling Thin Film Oven Test LUJUTmaiifn vi isbo mvi sfajjf'maaEina-i Penetration ivhnu 

is® ± © dmm uasniuiaaiiawTsyiflaaiJ Ductility aims R-PAV ivhnu bd.eiig ± o.dtn cm tnaifltn



numiyiPieiaufliEntli Rolling Thin Film Oven Test uuutiEJimicn vi bbo uivi TNunnaaEJna^ 
m^viwaau Ductility iviinu cn®.^ ± a.cta! cm

a <*s »/** %> 4/ %* . si

snviiunajmjUPifmiJpnuviiunTJiiPin'niainfl'njjai (Fatigue Cracking) Luisas tin 1104 

uaavtamiufl AC bo-do viwiumsuiumiiSaueifn'V'ipna R-PAV vruin nnaayti04 G*sin 8 iviinu 
± aa^ kPa ^unilnnifi^nuniivipteiauphtnf! Rolling Thin Film Oven Test lujutitnaiiai 

vi bbo uivi wuiflEnnu fHjjmiQaa^ G*sin 8 iviinu ad«!a ± abet kPa ijjavtwaaunnuijiwana 
vmanS viuiiwaa^Blu’uwnwi-inuaai^Suaainiyvn^anw vtasrnj o.o<z (Sig ;> o.o<£) uanainu 
waniivi^aauniiadatia'j Penetration tia-juaa^apivivipiaau^iais R-PAV iviinu b<£ ± a dmm 

Inaina-^numiviwaau^itJiB Rolling Thin Film Oven Test uuutiaianai vi bbo uivi ^uHnaaa 
^34 Penetration iviinu bb ± a dmm uasHiLQaEiiia4miviPi6,iau Ductility Aiaif} R-PAV nu 

miviaaauaiaas Rolling Thin Film Oven Test UUUUOlEJllsn vi bbo uivi iviinu ad^o ± o cm 
iviinu

a:.bmpffl
nisuiuniiiaajjaniviluisasaiiTia^aavtawvfog^iiueiiainniiviflaauTfla RTFOT vtatna 

nenl\Jn4 bbo uivi aiuiin^haaiit^uniiieiauanimijusuiiiviuuiviinusjiomiu PAVlaatin 

eiuuifu uaeulviwuii aVmniiulidaniiinpidfjnlmaanmn^u^uaaiWuieiai^unCiniiutnainmnu 
uuqsCniiuaaPinaa4luiia4tj04di4naimviEJULviinu uwwaniiitfmHaWimKMflQiuuwnMiwtfnfltulu 
«iUfini3Jiil<nia^iiaa,Wawmavia-3miiaajjamw'lu^Kasaii laoHi Fatigue Parameter 

(G*sin 8) ^04 AC sro-dro eunii AC bo-do atrumtiu €4m$g4niiu$lmwriiEJi4 AC <£o-<£o 
UFniuiaa4^aniiii^ninainnnunivia4nii ujaltMiufnalwmiaiia^'Bi n luatuvinSiliunmin-JHi

V I 1 -u

&. ihstainmvnj'Mmiilffru
a ti V 1

waaina,?ja44iuiaauunnuainnjaai434 vnlvfmbtJ4iu?iiajiiflami£nuasii4nisuiunii
V V ,

wnqaaunwmn ainifliiaawunauivtaaivitj-wunauifla'j a^pmuantluluniiHaiJnicu PAV viS
’ ’a/

nrslmiaivieieiauuiu iiasapiwuvjuniTfliiu^iui^iJ/juwniiMaEi^uibsavisfnvt uanamu 

waniiQaajfoM^ayaitfaHnwsfimyiiuuwiiaiivmuivh^iiaaflawm^uflasiviinu up! Fatigue 

Parameter TJ04 AC <e:o-£o s^nii AC bo-do adi-miau fliimflnpii4uiilu\bslaijuluniimmipi 
fomviueimvmisamwatbsiSuiiasi^nuAiim^flaniiiipmiTJsnnFnumTi^Era AC £o-<£:o 

luaH-Jiu/nalpinTiaTia^'fli *) luawunmJiunem^ph niinuwuu^itlujnu^aunvmwniiucrimy 
tfiwiuniiiJimJ^momiuuasLiuivmniidisiijuibsfiviSfiiri^uatfvtajftuihsivirtlvmtmiFmjj

• v

ivmisamasiauwTuinnllwu

mifttffl): ®. ■ssmj^Tuirynn iTiemwa-JTu fa ila-3 uasifaunjaiiinfifl ® ila-3
k>. wmrfiuityfmwipiw luwnusmjwemnty Mauwa-nu cn isa-a iiasHfBiauaianflfl ® daa 
an. WwTjafumnfosiSu^fiPia 8Suia4i8asia8«ifiifa?4i?04tRaa^J*tia4wa4iij Tiiuaanii ® vruiroserro A<t 

uasliiinu cn wuinssenw As: m ® wa4Tu



TSatfaiauaiunaa

f.^a-3 m^n^mjMa'Jtl^ijiHm^viPiaaijQ^vn^vianfnsFi^Da'adnijniifl^jJMuas^aaa'u nuyvn-avia's-a 

©. aTUManfmuasiviflwa
'daauuniyvmwaTafluvmivmimytuni'jvuwuiIai'aafi-awujnuehupmu'mjj'tia-a'ibauvifl 

n'niimnsmasa'naaauflw/nvnaa-aiuvn-a a-aLiluwslaaiPi'ajw'saHajuMpi'ii-aTUfiaaii-aLiliililpiui 
u'lwif'iu dfli'iuul-au'j-avmvnuuaslfl-niAwadi-a'daafliTEj ll-aa'auiifliitM'iaavn-aivm'ipnacni uvnrivi 
lun'niminsvoaa^'tflu-a'iuvn-a iviaflTuauaaimwua^HmuuKuiliimiH'JTuviiviinsau fmwmsw 
T’afiB'aTyflimiaswawmuwqwa'ivm'njjvfafltu-a'iuvn-a idu mu, au, mnuaue'ma, imutn-a 

■sa-aaaasvnu im'nswsaa-a'iuvnmasi-aTua'na'j idu lapiviitpila-avanaaiiiai, •yaaihEmia's uat
H V , ’ *

iLfinsw-sawHaw/TajiitlljwiaeiJj wu uaavtaw, unajuvmaau, TiaflEJTaatJwaFiaufnw iiluwu uanainu 
vruiviviaifl'tyanaa'i-apia n'lvruau'iA'sriu-a'iuA'iuivm'iPhafl'S rjjjafawi'jaaaijiiaswwin-i'iu 
wiuivioipnawf i,viaafn«wu!lpiFmjjai3jr3ri,i.ajJiJ'3s3viB/n,wlunT5'UQ'iJw<nuHaapiPiaa-anu 

pmjjnmviuivn-3ivifilTilaSuaB3Jiw«iuaifia
as

v V |

«<n4u tfaiauaumflau a-asj'^'liJvim^vnjvnuu.aKmiu'ia'suitpmsv'sapjvmivia'ipnawfaamilu 
‘ssumaswaiua^ Lviauiiauauu'svn-afmiLPi'j'isMaanufniajiIa^OuIaaHfmiifi'S'isMuuu SWOT Lias 

mvmmtuivn-ammimiluijiJs'niJ inai'Rutfnaninlun'i'sauua^um'anawanna'an'juvn-avia's-aesh-a
aL> *X

a-aau

io. ■uviQia'j'is'M/uu'Sflniiaa/’oaiaua uasfoannflfla'imfifrauuasu.uivmunlii

lo.ffl UVnifTCISV!
uuivn-al.uni'nifl^iswaaiun'i'jtumnA^uTu'QaaiJU i.vlan'iviupiiiluu.u'avn-a'iufni'waiuia'au 

iiansMiawvn-aiviaipnarjad^iiluTilQ'jiu HManniiiLfliisMwiuniiMnwAiaiB SWOT Analysis
« 3 11

Pi-au
aaiw-a (Strengths)

©. SuaaifnviijRnufpmuwanntyvn-awm'jaiuQvianf'nawi
is. mfl'aa-auauasa'Un'ada^vifuni'aviAaamiaaniA'nKMiafl'mjtnuvmiilu uasuifna-afl a

£ V I ** M

iiflinswuasvmaau^aAtfug-amttun'niifl'nsmMfl^afulfl
, tn. jjilismjfmtufmvi'Miuiliiiseisna'ni'm lumiA'iiuu-aiufliun'nwTiaaauacumvnaAviHtu

t %

-aiuvn-a
<*. jJfiUTiBJjaina'amjwafiT5viaaa'Uuasm^ia^'isMT'aajJiiilunaiuiue*S <U 9

aeiaau (Weaknesses)
®. Lflla-ailauaxLviaTuliatJin-aa'auana'laimjajj’o vila’laJa^auaajjm^viaaauiiaalvai *i vTlulu

i <i i
<M QJuaauu

*

is. m^Hnau-jajuaaiMaiu'ruaainiaialaJgiai.ua-avilalaJaapiaaa-amji.viPiIulaErivijj  «] vknrmi 
m. n^KU'aum'jvii-aiuui'aa'aua'iaa-altllmum'j'ilfu'iJ'S'aHjjiJ^savis/nwa-aaa vnalfcimaavia

, i *u s

ash-aiwjjvl
si. '^aainaaiu-auiJ^^uifuaiaa-awaaamiapivni.ma-aSalviiJ *] nTj'WWJU'njflanmadi-awaLua-a 

uasmitJfupnlvfvruaanTjLiJaauuiJa'a'jaua'iu



<£. nmwaylm^ayanyvmamuvunai^a^malmtatmauantja'mym^vmmtiVUiiJTij 
m^airtotfaaHiviflluTaSiilaMNflmifimfjUjmTriTa'm m^umroajjaaVWaiimrorilfl
auuwwa

lams (Opportunities)
<3. ismaWflmyrfnmymjniBw^tnlfl^ain^musnuu.asinwmiijfl'i'UfmHaarH “nym

S'Ha^jj‘Lwn«m^s?n-5u-iwn^jjfnflf5!I‘uI,umi'3tj'nu
<**

lo. fiiviFiI'ulstiu.ssQSw^itivmlviij *i inamjaEmwaiua-a i'3anyi?au°iyiibj;EjncCtstfl'u 
fmvmaa'uuasiiflnswtfl

m. tanialuniisimFniy'nyyarmscntmn'n^n'fen vniia-aruiCa vilafiimantm 
ivl a us n ttJ a au fm y fas s w su m fin a n tw

■u

sl. niBu^yiimiuainayitJfuMumBWfiaamainift^istfiafli.waimipmy'uittSaaauas 

aiiVlamannstJitJiJ^jnw^nijltfaannaa^unnilwnualVliJtbsivirtlviEj 
atla^a (Threats)

s). LvifiluIaaminaaBmasnaflvhiJaamuJa-sam'S'mi.ri vhWiflla^yauasa^aflmyTmjatj
’ M *U

mawa vrlapny'lywu
te. n^smaijasK^a'ij-flmjvitw'liJiaa^ani'jtJntviPiMaStvijj *1 yiH

^ v 11
an. {Jsymmitnmflsuijflmnimimm^tnTnruiavnEvn^ vn-jm'u^nam'wlijfmHtma'iflavi 

iiJmvifiMsEJSjMvm
<£. n^diyviewa-jflpmu^lijiilTJ-ssmiviilvfpiuMviijUiml’aTa^itjvn'JvivisinviaiEj

v it

te.b imifmunw
uinmijjfl«v!snlunT5i^aansiuii>finK^'Ts^vnmviaipns(?i,5 sa miitlufl'usjrm'Mfimyiiluiapi

t ti

ehuniiTifmstmasviflaauTfafl^iuvmvii.il'uTflii-aari-a'W'Ujpti'iia'jibiii.vif'i wiau'iwnii'suusi; 
ivisI’uTaSvivruaijy Iwai,,uumimii4'ivMly«Tu\jHanni mpiMaS uajmssinurnTmm’u ivialyfaiuTsa 

la-^Tumiivi^aa'UTis^'wmj^auu.aKviannviaia aasam^flmywajMi^cumvmunaafuvmvia'N
te.cn tfaLSua

s>. anTKWDva-qtJflWfm IflamiammifllaujaiAasjatJmdM'uayEJ wmBanaflvnmla'aya
iifliinman^aatnafliruju wu ima-jiiajfnviTum^viaiaatJTaRaMi.R^K'M Taafltfifia wa'ja-JTinafl„ ’ ■> »

uasi,viflMa3m<5n,aaii4vijJ *\ iJfutJ’a-jIpi^am'j'MtisntJtia'j^aoilflijwfm wu raumJTueimfl isuii 
!frbnfmsjiJaa«/ialMl«^nwTifiTU BsutjmBaflmTwfrimnBviya&TwinfltlBsTawja-iafl tilumj

** , *u v <u t

fe. miunuflanniaEmdauIa^ kaymiMthuniy nmllnauiy wmalmLasmEmana^sni 
Iwtj(,iIt!fn'3m3J'tt,ufmu|m,uivi«5tIt!la3T,s^lw3J *| niBlmflla-jyatfua^i uasm'niflnswwa a-uafy 
m^m-nW'JTu aiJuauulvmflainilw^nwiflmututfa^iJ/jOfflmTfluihifalii'ibaLYiPiuase'mibsLvirt 
i.viaH'UFiaimdsTU'iiyl'unTsain-aa-jflfniyflvijJ ^ iiunu

en. tliytb^msuiumiuasuiiviflT^a&fiwaynM Tflavfoumsuuriii'uayau.asa'i'samvifl
t ctt HJ

aii^imiJfiutfayawamBvmaauviaiyiimflayla^uasmci'j'lfl'ny twarmmvma«m,5,aajjauat
*■ tj ,

siluauunra^^ulq uasiwintTUj'nmS'juijiith vtuvnmiastJiuil^tf'UP'iaijn'i'jtJ.n'ijemii
v t *4

asnmvhm'U'rvfla'u HmwmnimflflavinfiulmrifltbsSviBmvig-jafl iJfutliofmm-n'uHaawaaa'jmj 
lviFi'L'uTaSlvijj •] uasintmTuanna L,H0L‘HiJib3!iYiG/nviua!{pmijTtb,'a‘lal‘Ufmvmiij 
an'ismjvtiiQa^nulviymiimvnB^iu/nam'uglviy (New Public Administration)



er. ai^iflladnawvhainuiiijCiamjyvmvimaymaammmmviauamiJaywiiin uaaifn
■u i

iSufluanai^ni^ilaufiil^aniaHvm^TU/neiiianvila 

mmamiuaimiaminlmjImTKiflaama^a^iHnw iwaain^iatfluasHhmjanaT^R'j'ijjii
ii >u

te.sr ^aa'inViwaiam^wuasiu.'U'jvmiinlT)
a. m^inwupisu^flain^yi^a^TntytQmsvn-j uinvmunlu aa aVivhuwuifaiin^piR'ifn 

«asarj ^RflwSfliiiiaiimaflT&aQalinniwanaiivmfliiyniTvmUia'iTJw (Career Parth) 
s^fiQiii'jiijiiamjwvtiiviaiaaiviafuun^nwnlJn'ji'uvila'unQ^y

to. rmuJaauuiJa-Jivifll'uIaa iijjn-nafllviijvUnflij'uay'mim^i umvmunlu aa 
niiJjauvmnauAainiWddi&niiwAiinmvmluTaauasimn'j'iij'lvijj n ath-aaihiaya ivianfm

I * * HJ

uJaauuila* vnauihwawlflannnniitbsujiwnmjvnmiasiJfiiib^jjiRwiutfanTi'i'Uflmnfma'j
v ’ 00

mj'3iuiw‘3is;MT'aeivn-3iviai?inapifl,Maapiaaa'3mjT'a^1,vm,^m^'u
«n. RinjjYhvnalimi^fmiJaaiifnsTniirmvh-nu umvn-aunhi na aflainjjWpmjn

1 iii 10

ari\j«nn?viina'3fl«M a?i'3Riim#ita£vaibsT^u^nmiJaami,,iJa<i dnns^aaniiitfmquuasairuaiju
’ H

miiJfuwraa'j'UPiann'j aimihvtin&WvinfluftmiiaWvinfludaiin^jjluniiafKa'jflpn'iin
1 . t v i *u

uaaiJftjwililekfldwinatfifiu/mfmfla'jnfu
hi i i

cj I If 1/0/

tm. N&VIfnflrraSlfmj
m.®) aiuiTOanuBwunfuflimasinw^tfiwiTjriaarMvravia'M niTQkRinswiaflvmfliniJUjj'Ufmas

*% 1

wuatfa w&walwmriaafMflnwfnwg-rou amJqjvnflgnaiilavnaii&jIflraayM ua»a«an«jm?ltMTU 

•ua-jauu

cn.to) ‘aiawu'iliiJ^viBfiTyNiLasaaiu'j'i^ml'Ufmmi'uU'JTu lwafn^i]n,viaIulamiax?saaaav(ainH
sisii'jaaw^asnanlurmviwaau fmamnu^aija uasnTjna^Tuwa vhlvnn^vh^udihsflviB/i'iviiias 
fl'j'njii'iwianaiihjinmm

cn.m) ^lya^flQmfadmasfliimht^aaalumiiilufliiynanwimilmaf'iflTUfmQi.fms'WTafl
•u i

aK^aa?i'3Fmuwa3j'ulwmjwSaiul^aTULaa vMvnna-nufnflTG /nRianuu uasibsfliwvnhJ
■U <u

cn.o^) flQaaflmjwmasflinmllaVlussasanwnniswiiaaaiJfltumvnaflaa^itfiwiRW'mwmjvm
* Si

aswaaflflinjjwflwanfltun'nriaari'j aRflnWaialufnTOejjTji^Tuainflw ua«aapmm?ia<ii\nnfmtnA 

aOwivt^i

<sr.

er.®) laaasflawiad^aflwaiw^nwflaamiasBiftrrci&flwiMnwssTua^a
1 49

er.to) ^sasnanaaaTiifmaanwafmviflaau
ar.cn) aTUiu'uaannivilmumTaimjuaKm'unTaTuia^pmuwaTS'icyi.awiKvn^ 

sr.er) aTUTURf'3^ia-3mml‘uvliJlfi,bnvi1aWpniu'5au5avn4iinfn‘5mjvruia'3TUfna'uafi 
ar.sr) ^mjRiiiJWYiaWua^mnfm (mba^u/naUiuatfliatmnnTiJvmviai-a)
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