
ghuvi is wa^'i'uvtosfmbsim! (i,1y'3anmjwiufsnijjlii,^'uvil0pn'ijj^ipfj\j)

®) TOwa^TU

®.®) weNTUfhmjvi ® : maamwjtjTfl^a^muwnuiPimsifjjfna* (mse Wall) sfivtsu

la^m,3riaa,5i'avn-3uarn?i'i'a,3i;^‘ua?i^vn'3viai-3vm'iai,aeu ® cfaYmvtjnwinaiaTj is® (uanmifl)
I V

®.b) wa-JTuanmjvi is : ^immmjtfiJVimaaflawflaunlflfl'jaQ!} Echelon Rolling Train 
Tfwnniriaafiwimvravra'Mviijiaifro isis£ ana wiiaTnfl - tfaanjj (wau ®)

®.en) wsuwimjvi cn: 'iTuiJaTuwauuaarla^aa'un^anvifU'S'Tu Leveling 'uuasvnuiSuvia^ 

‘ImTJWvraanlffo Superelevation Tfl^niiriaafNjmuvravtS'Nyjnaimj isls<£ ana umemia - #0^2 

(wau ®)

b) isasnanviehm'ufm

is.®) wa-3Tuaimjvi ® : stmau is^bmi n-j nm/jiau isc£bd 

is.is) wa^Tuanmjvi is : Suimi ts<rbb fva nuaiau b>£bb 

ls.sn) wfmuaimjvi m : fijjfnms is£b<£ a-a Camay is<rb£

®) IffidQul'Ufmanm'umii.naQnuwa'aTu
o a-/ | <=» o^*=» _ ,

- WfNTUfnflUVI ® : PlUaW/jtlW d£%

naasiaaeiweuTu iiJum?00nuuuTfl«fi™n^uwnu0mei?Nri'i& (MSE Wall) wt?JTia'3^iJ<5£:nau^a^

Tfl^aih-aeitYnOTijman ^nvtTuTfi^fn^riaafuvn-Juanoinismj^^vn'avia^viinaiaTi ® wRvmvia'N

mnaienj is® (uanmifl) vn rm.®isis+®oo - nu.®ise:.®oo isasvmiJisinsu is.ooo *
nsdmiJuwa^uy^nu^a^flf'iaviaiamj

riEJTOWviSjjntnbjj

tuMa-nu
snufiefle aVifbumuTu

Vd 1 1•ua-jwusn'unu
<u

ii;uiiyatal)&i(?™a«ijaw«Cluwa^u
s <u

rniaana ayPiatj
<t 1 /Xi y U * *— ®o% iQiiaamwutatwTwaauriaasifiafl

tnaftafoi laulati £% iQuaaviimaasJiaaauutjn'asifi'a

- wjw'mrimjYi is : wuia^fjijw o!o%

*=i c£ I V id V

naaaaaflwa-aTu iTJumriaai^wiyn^uaaflaflViaunifl^iviiytf'u Wearing Course uasmj Binder 

Course Twaniiuflmjsnuwflmaaflaifaaiinlwfoa’jijfnitJflmiuiiTJ Echelon Rolling Train viS 

fnimwmKaynuaTUwmiaaflawflaunlflviSnniWanmaaflawwflvtosn'uwjijjija'aa'nTyiai.jjai malvi 

auTjSnmmiiiiiNnmnwifonimiUTia^nijjvravraiwriiviuflli

นายไชยวัฒน ณ เชียงใหม



nirimtluwjNTUTJjjniroa^ pipiavianamj
<ai B/eJca| l 1ntraawvujawnsj

■u

Iuwsn'yu

snuijBila flrabUNSUTU
DBWlJjhlJTMJSJ

tsut'itjasiSawiiB'JWJJilQm'jjjIuwa^TU

■unaema SuHot
i i

/^»v (_____/a* . - £% iijnmwwnuiasiiflinswiaNa
U

uiEimfhj #mwtl cA^fr-* <t% wnaaaunaasiaawua^iu

- Nfmuenmjvi en: wuia-s'Ufjijw ®io%

naasiaaflNJNTu mnaem^enuwfimaaflawfiauniflffnviiiNiijiJfij'stmj (Leveling) uas 
^mbvra Wearing Course imasvnmfijMtfaa^wjinwvralflMijnnsBn Superelevation
viijjiJuiJtnwiKiuuasthjwatjnniriafii^YmflTijj'imijaii ivialvflwji'U'uvi wnutnuifaniviuw 

wu fnnjjmn emmiau flinmiiiuiaimumimatK WgnwawnjjjiJtttnjfniriaeifM

nirimtluwMnuftjjmrtia^flflavtsnEJFi'ij
naliawvi£i?tau‘bsj

luwa-JTu
jnuflafls flHjhUNfM'lU ISUIIBflSlBBAIlBWljSrcUtWtuWSmUs u

tnaema SuSjjtj - - (£% iijjQuuwii^iuuasQiR^iBwiajja
V

<£% w^asiannaasiaowDa^iu

at) tfaiaueutnfleinniwwtmleilftjiJ^nu (a tutu ® ila-a)

110^ mitaanlwi Modulus ‘wmjjn^?iu^nvifuT'?(^?ii<uwfi3Jua?ivla^a,un1piiJ‘3ti/ivi?i'i-3ir| maW 
aanumjpniJjyuwawumaei'Ptawfla'unlM (Asphalt Concrete Pavement)

^nmamfiiiadi^amiiji^naiiri^t^niwmaadwnijja^vinibsim?

(swa) .....................................  (wuaTun'mhsiiju)

(unej'luei'5wn3 iu i^lvd)

(™ wl iwau 3-avnnu via ladtbrf)



.XvLJ/^- v--> -- ,(am)  .......... (wiufitnjqjinvimrmgua)

(maeifto Swot)

(TUVl w/ lltet! 3-avnPlSJ N.P1. to£bd)

(sot0) .... <^.....!...................... (wiwmjijfya'ivjmtiswliJ)

(tnaOTijid ivi&usiijjTnpi)

(TUY1 wf Iffou ^VHPIJJ VI.P1. to£bd)

mil£im% phftna^inmnflwYflmaSn^uagj b ismj pio iiasjyijfafiljijsyin

vimua^njlnJan & isffu ii’uuw'liinifuvi^priiiJcijin^naniilu^PiPiapiuillEnnii nHS 

mfunao © ismAa



to >3 w ?mu uasTja imja
(ni&Lm'uiftxiiiminmi m^miinmnn ixfimiinqjmimm uazjztniimviqj)

fawa'nuehmjvi ® •aTuaantmu'lfii^aii'anntm'jfrul'ui.alsjffn^ (MSE Wall) sf'ivm/lAi'ami 
riaainwnmanrin^isfl'uaflflwmvmQ'aviinEJiaTi © flflvn'avmQ-wiinfJia'ti b© (uanmfi)

©. aiiJfhisdifiqj

wanwumiJmianmTOijl^istdi^Yn^iwmtii.a'tJ ® uasivn^vfjn'3Viuiaiei5!j is® 
vn^viai'3uw'u^,u?navi^nvfl,,adivifufiuj,uif!fi3j6!ju?j>3i^t:i?a3jla-3^'u^ a.giisiii a.ewtji uss 0.1WJTU10J

V V SI
b smSmmyN <£ was b enmi^ncruu

iJimamn^iiaaaiia'Tuvntl (AADT)il n.fl. b<£bc£: ^^d’nn^njuvn^vifn'jvitnai.ei'u ® shim 

b<m,£b<£: mj/Tu ‘Ifltifjffflsn'uifi'iJiivin GnG^.c^cfr% uasfitJimamiai'U'uvmvisi-avmimfw b® 
■dismai beii,bdb mj/Tu Tflafl^dTuifitJiiYin enb.db% ?f/n,w?ia^m-avn-3i{l'yvl‘u'Minwiniiu 
eimjn’u^'uvid'ru^aj'U’u Sli-siitiulimu u0sin“UFhvien0u,w ^'jainiliuiai^nqiuasinuiivinvnjn 

aainfl'dimaivi^i ^wmamutJisiviBmvi^awn^vifn^-aSiwaiJisfi-a^a'aTpii^niima'Uiu'Ui'a 
vn^uan^uf’i

0im)0y0ijima!0ii0i'tJ0^vnwA^wmEJi>0,ti ® ufisvimaiOT b® ^“disifiviimjiwm6] 
U0S0inniiii,f!iiisMis0‘umiH‘uinii,?j0-3‘uina!vn'3uan'wu0 ?hviTutl yi.pi. b£bb vuhi 
20injj?iimia00 (Average Delay) 00$ cno.d® imvi 5'Uil‘uismjmitvfuifni (Level of Service, 
LOS) vliswj “C” u0sw0miii,0i'is<wwl0i'3m0ij0iimiiiQ000^jvl bs:.b£ nlmsjflisrminUH M10S 
isasnaituniiieruvn-HQ^ej (Average Travel Time) v\ bm.^e: I’uivi^OFf'U ^ ill ins mjvi 01011 fin 

is0h,m00u‘Im10 0111110 uusiii^ AASHTO iijj0'32nii0i^miais0UfniHuiniit‘uyjnei £ iJ 
m'3vruTW“U'iivinei £ os ®o il asflmnil^a'UismjuimiM'uvif’ivn-aviuda^ ^‘mjIfwniiCia'Uil'u 
nii\Jiii‘d‘|'3vn-3U0nm0i0-3iuiliina!0ii0i TflaisKiiliniJuiivn'Hiynflhnsmj ©anuimlvi 
?i0flflA0'jn\ji“Uu‘u,uauuiasi,msnemi0iJ ii0stvmfliimvims£imiAnm!S0SJiJisivif,iu0si<?j0Y'ra■u u
m0Wi,ri0\Jisl0,M'u^30U0sCi0iijjij000fi'0unlwl<«yn-3inn^si0 uasiinniiiimismwiifiYjniisiVinii 

PiiimjY'imanuijiitrm*] vimj'wu5mj‘Uiuia!0ii0i‘u,U0‘U‘U?n0Vi0n (Major Road) uasen&Jioo (Minor 
Road) ?i^iJl0in£l0ii3J0ni,?lw0'300fui‘uui0sn0?iin'3vn'3U0n!ril'i'3is0'um0i,‘wjjiJis3vi50ivi<fi0^0‘m! 
?'3i,il‘ulilt*nsj0iu“us‘ui^j0'3 Institute of Highways and Transportation

l0mt40vii?nisrfimp0'3WdmC!0sitJ‘unii00niiiiTfli«ii3nhiiv^mjfi‘ui?iiJjn°ia'3 

Mechanically Stabilized Earth Wal (MSE Wall) VHiJ‘udii4‘disn0ii',u0-seisYn‘uthsjU0nYHif5i 
I00ii00si,000tj0-3niimiii}j1tj03j0m'3ei iiu0-3t('u^i0'umi00nu'u‘u Imhiai40lini0maijii?i3ji,jia 
luflimjw'alil

b.
do cj vb.®) wiiaaainnaasiaBmiJijihiianiiamiwYM'lus'iijiiJ iiiJifa'Uismijmniivi'uiam'l'u

£ j j
wvimofuviiiii^Qiiamukwu



lo.ls) 3nwntiAsiiiJS'ma^ei?miwiwHuaM'u urn uuiiffTrmwuvi (Plan and Profile) 

MflaflquamwQflilitiviflTfloiaD Mu.fi M^fifn-aaifm'jsinaij'Hfijj isriuJimi^r
S' 4/ ay t+i ^ 1/ ^ v ^

iJtyvn'Luafnwwuvi ifrynu ^vanw^ijwiviw’uaafii^ wsnimnriuijn'lfl
ay aiAW

- s^vi,uvifia\jfnji\]f\jvnnii'?m'UTuf!^^TUilsyvnmiH‘5rHamj iJujvnftoinflaajj 
pmjjMa^fmua^ilis^TDtj,l,unuvl'3iM8^fm£njiiu\j\jM

«y jy 0/

- flnwemnwM^eif^'truvm fbvn-3 uimMiraa-a vtavrafmlvtmia-s'ih
«=s sy | oa=> i ay d i a/ <=l i- flnw^ayjnJisnwfiiEJvra wu utywia uqjUiww'Mvra'HPi'u *] snnLrtj'Mvmvia'M

ls.«n) nunuuei^iPtnsj^iia^svil^lufmaami.ii'uiiia-aw'u (Conceptual Design)

imaimvlWo'inmia’aymii uiSfVfcnuasiiPinswifauavflwsnna/nviwuvIfiinjJW uasvh
u \|

fnni^Vianmilumiaanuu'uuja^wu (Conceptual Design) mati'HauawaflfljsfmiJfm^inn'n 

tfitintfiTrauasaami-uii MafbnaaaaaavmaTmn Muri nny^RinsMtfa^ijljjnfuariadijenaYn'a 
vi^ir^en-as R'nwwa'ann^vn'WawbsviWlwuYi ihijiaanuirntfiimfla^i'm vmgmjTu 
inaulfmibsvimj tl1jJi{uaiisoiu?na!vn^itanivia'uijjniiPiins'Mr^aitJ7UT]a^a,5na^'uu?nfuvn^ 
uan jiluuuTiawman du a^a-miaiwfl&ijfyifijlyl tynculvl 'niieju vmuanw'u
“ssmj itiumj “niJfttijfrcimjJtbsTnflutwuvi £vafliijjwa*nii^a^fiiAuwuvHn£li]jyvnrMa'Jfm 
unflqjvnash ma,u0'ijJiiJfiiHfi,'u?navn^'Maanu,u\j

is.s:) ■si'uaanu’uumuwnwi'u (MSE Wall) ^ilisnat/UMia m a-ambsnauvmnfla imeflu
s

niffa Reinforcing Element tfaflameilufriffa Reinforced Fill uasisiujAiiivith Facing System Mei 
Tei«ia?jjn'i^aiu'Ufiaan(finjjvif|«ni,3jjfiT5TUu^ Stress/Strain MEifa^manjm&qsagwflftnsiR 
ifijjvia^j’liivIvisT'um^u^triiiiannui^mjPi'uifijj ^TMTuwwaunTsaanu'uuM^giin^nnu'w^fruwviluw

gy

ipnnujjasfmjTam^uanMaf’iinMwC niTUisiCmafiEiifnyifnEi'uan (External Stability) Imiri 
n'mlisimifmiftauUia (Sliding) mTUiuSwiimEja-amM (Eccentricity) niiitbtiijmvjfiflmnjTj 
«TUiin (Bearing Capacity on Foundation) Uflsflnii'UisJiSmsirEJlfnWlu (Internal Stability) 
viiiJufni'UisjiCjui.ia^Tja-afmQiMTJUi^w^a^ifi^i.s'iljjni^ (Pullout Failure) ussn'maajjafiiviua^ 

‘faflifliuniefa (Rupture of Reinforced Material)

is.dO qflvmtJijriaafmasiiEjasifiiEifltJisnau maiJifawrwaaijfl'nijgnwawa'Himm'aii 

lemauuua^'uiuliiu.utjnaafi^i.il'UTO^ausaviia

cn. flQ'in^anfui,assa'u6aa'ul'umMniC'um^

cn.®) MSE Wall RiEns Load Resistance Factor Design m
gy

niiiimisvii^f'muSiaraifn'wl'u (Internal Stability) ua«Fmyiji?irEJ?fmiian (External Stability) 

waswanwiannemwnvmfMvnMifM (Strength Limit State) uasfniibujiiatnusfnwq'iffoi 
vmmimfm (Service Limit State) Madnassiaa^irmaanu'uunn^n'ufi'uiiiijjnn^ (Description 

of the MSE Wall Design) uasmifliuiw MSE Wall LRFD tnjJunw^Tu AASHTO

oi.fe) sfivii,ufmQiPi,3i55'Mi?if!a?fnvima<uan (External Stability Evaluation) na-jfrmrun'Uflii 
iffijjrintf* MSE Wall vidafrwfutRiwun^annasfiniiant^ManTaeijjjjwW'wqwfmutja^Mtj



itflufrifN (Reinforced Zone Acts) itlu Rigid Body
Sn'mfmjnia-a lay Load Resistance Factor Design (LRFD) ^fmti-jaanitl'u cn mui

LRFD Case ® : maWaaniruu Sliding jfivfufniaanuiiuisiSai/iiwfnauan u?u;maK 
aanuuu Pullout Resistance ^iviiuaraifnvifnylu

LRFD Case is : maHaanuuu Bearing sfimumiaBniiuuflflBi/nnmauanussiviaWaaniJAJtj 

Tensile Resistance (Rupture) ^TMTumiaami.U'Ui.JlfiEJifiiviriB'l'U

LRFD Case cn: maaanu.'uufl'ijnsfni Working Stress Design (WSD) ehviiumiiif'iiit'M 
Overturning ^TMfufniaaniimjiaaBinTWfnBuan

6T1.in.sn) ^ivifufmiifinsviafiEiimvifnalii (Internal Stability) ^mwwnwmfiljjfnefa MSE 

Wall Bi-linear Failure Surface fhvtTurmwiiJjfma
Inextensible Reinforcement ^asSn'i^uii'jT'B'UWUvIvISfmiaiunna'j 

(Reinforced Zone) ui^aamtlu to Wufla Active Zone Resistance Zone uasLumiaaniiinj 
qswa^iMainu^nisvnwTa*] agluafmsfijjfja (Equilibrium State)

«r. washwana'NTU (miHjJicuua^maaifnvi)

animnaflniiHififlieiiiJfms (Reinforced Material)'Imbsinw iso% wjai\Jlauvi£jiimj 

UlJiJinwifplrtja'in^jjyi'WVia'M (Standard Drawings for Flighway Design and Construction)

gL.Is ipa
ua^iiyeiuaaAniiaanumjTfl^eifi-a MSE Wall uasumiTfluminaaii-a Detail design

uastfanivniww^i viinEnwM

anuilaaariB

<sr. thrctavu^inh&inulXTu

£.©) vm^invnniiaanumjriajifu Detail Design uaiiaiqwijjumj^vuwaijfnwmu^nan
aijmrtmiiiAtJvhfmrtoafN qinnniifatouTJij'ibsirairii

na-jfiTsmuMa maaiinEJPmjjaspnn uasitlmbslEWu^pi

dr.is) niTNmnvnmynri'msmi vn^ivisn^viunej© wwvn-avifl'MviinEJiiw to® ‘ulnfljuanmifl

fiuvia^fm'wnjiniPiiwsna^flutia'a a.fiistjl a.awijl ua« rjjjnwuyitfimflEj'j
«4 Ck I <U %>

wamuamiJiJaaaaauaiJaa^u^m^'utjvia^a'utjainfmaanutJii

too



^awa^Tushruvi fa ^innwyn^nynmaavtawwanniwwfaaQS Echelon Rolling Train Inurm 

riaaimnnnvmvia'MviintJiaii falser aia nwiaQiiw - tfafin (wan ©)

®. aiilgmsdnwcy

{k^nnninnnwa^fjnniWanmaa^aomiw AC <ro-(ro was PMA mnjnntlnaanwai.na'S 
awtJisamTOMyainwamiaa^awnwaiannwyn^winiinCminmi'imi-stjn mamntjwwinnaijnia 
Tnnnifnnnynn^ilinnaiainaivimniTnmnnuu anifanwinnnnnnnw'aamwannnwvimniTmi

V i V V

laum/luvm6] il ^nwawawoifnyiai-maa'vfawlwawi-s vfanaTmaavfaw8injw AC cro-<ro uas pma 

ttJnanwCinniilintJ^waiannwnnannan'3 AC too-eiio'Iaaiil'umilaaiil'ttfiiuaia'jM'uan^^Pi'u 3mi 
waiannwviwninan'maaitaw'tjnw AC bo-do yninymyai-sWlnaww Twaan-s'tinwnjJwinjjvinYiin 

(Toughness) wewinniantja^amTOnnnmianjwaianTjwnniawvianuasiwnwi (Recovery) ua-swuna 
anww5n n^lmiaan^aaitflwannw uaswnawaiannw^an^nwiliniJi^wnjfnwvijjwinmvinai

1/ ” ’ 1 ’
matin awVlvfitJunnniiHaain^uasnninwawainwanvinaalnTJ^ijn^ninyn^yai^Stjawaa 

aanTsiJisnnivflajMnnsnnawiainwamiaa^awwanniwmiwlviijn

anwmtuVinnwijinntja^ninyn'Svia'^ Iwmynwlwnnuinn (Density) ‘UB'i'Hnvn'Hiaa'vtaw 

wanniwaswa-anwnlnnaafnniaaai; dd “iia^winjjunniaaa'tja-ananwiaan'Hnvta'jnlljuwnni 
Iwadnmnilaaalnnninwynna0nf%iMja^ m aan-3 wa aamjnfba'aa'nnwan'tJtusnwaw wmmiiuat: 
isaananviW uasn^ynni^a^yinnninwmj ^sHamynwHaan^mana^wimla^a-Hwia-aani 

viH inna^awan^nw^uasisaanannl^nnnTuwaw aanVlinw ilqjynnnnnni,aaTwa?nnlvifywa
V V I . I4/ I d <U V C« VI I | S' d O %M %/d O d 11/

nnwiwnuunnviiiwawua'jiaialijwnninflj'rwrnynw umwjjfniwnmnfninaain'SwnijnnwiiEnnTja-a 
fmjynwamannwnn w^iltpnyyinlnanavn'ayaiwinai.aTJ bbcr ana nwiannw - tfa^n (wan ®) 

wwwnTJOtioMfN'nflj AC go-go viu
d d %/d d d %/ l d %M tv, d %/ %/ d . (?) d I 1/ V

fmjjivnaiuasjjf^wajJiiwvuaiiM'ia^aan^nwm nniumwspnina^wnanm'Ua'Hwvinaain'mai 
wnnminnlmilnltJwnnynnynB nasynnniunMwarni ®) mnn^ymwia^aniTnnninwviii b) ito 

aojyanTnnninwvnj <m) mnisasiianlnnnTuwmj

Iwatlqjynw^nannannniauf^wwnaisnninninwyuinn Echelon Rolling Train tyuilnisnm
V I I V

nwyn^nyn^uaavfawwanniwviSnniKaanmv'iiyanaln'iJisiywaaiifn wminwmiwvn-awians 

Echelon Rolling Train (ERT) atflyarmtnionaa m ainyah6] Twuri

(©>) nnwisinTO^wia^anilnmiyn-nn
dS

(b) ^unnnninwyuQvnsviuwnwn^nnvkilna^nfo^nn

(en) nniwiiaiwwanninwynyl^milnliJwnnnnwi<inn Iwufi wnnmiau (Straight Edge) 

uas international Roughness Index (IRI) fmuviui (Thickness) fnnsmnn (Density) amwa 
nniwnwuasyBaa^BiBiBnninwvimitm Echelon Rolling Train wnnnn\JinTwijnninaain-s
v

‘anynmaa$aw'aanniwijnanayn-ayai'3yinai,ae!j bb£ ana ufiiainfl - fafjn (wan ®) wim 
‘Uisanfninsfiifaaa^wi.aan wifniminn (Density) mnmawnnwijnntnvm6! unla-amiriaainwa 

a^jisy'in^iaaas; dd fmaaas ®oo TwainaasjiaawTjawnnvMyuw Iwnntanalnina^nnamjajj'tjitu 
Tna°nmjwaT\J



in. ayjflufla'ufmsnimifm

to.®) niinivmmuJa'Jviflfia-a IwajiJuiitwa^niirinvmmiilfNYiflfio-atf'u 'ImrifmiuhiuJjN 
viwso^osntfiu b utla-a Twuoguutfin&ayn'auoavtaw (Binder Course) antmi en uilfN uasiiuvuvn-a 

uagfvtaw (Wearing Course) 0TUTU en uilfl-a ^0ibsgumw0\J?siSuNsn?svmsnnfrj'iijnTiW0’afni\j 

(Paving Width) usttbsumwfarisvn.foinniiiifltfiiifawnjjinMiiiuniiJViTavm'M uaswurnfm 

Echelon Rolling Train (ERT)

to.to) niiiwlajjflinjjmojwaaiflio^nifhwfijniiriofiih'a IflawmnjmjaTuaswa'WiiaaaiJ11 ^ i
mijjnfajjtjO'jiPila-a^n-a’lmil'ul'iJpnjj^niviw wu aunutia-uma-aani liivtfniia^flijmnjiw'tas

olo «dJay O QJ V ' dtbsinvi wsaflaunnsmjjqiuQmfliawniuflstiivtfntfuw^vin^vm^'ftijjnwsfi'iirtJO-aniiJVi'Mvigna<*&
to.cn) nimi«5tJuu\jm?tj«\nj^ivfuuwasu,tJf^vi«00^ TflatijmulflutJaaYiema-aaamili! to 

tUuuii ipiajj en uiJfl'aYiflaoatfnuitjtfuiowijmioaitaw (Binder Course) uasan en utleuviflaa-a 
tfiviruifuriiiYiuoaflaw (Wearing Course)

uij'300mtJ'unmi?iviij?n3Jun?ii|Tuniuvnwa'3-3 nmi^iviuumj Echelon Rolling Train (ERT) uss
v

fn?wauwsmi?sjvrjnvMfi0-«T3

to.e:) mimnaTPiRipmjjuijiifCuiu vmwnnniuflvruuihisi’Ki mtlirauwaiiijpivhsjYtasmM 
wiQaaatjflifniumim^mivramaWiStAiJiinijtfamviiimjamiJtjnnifiafifi-a Twaxmiviaaau^s 

iilun'msnsnouainjj (Field Coring) uaiU'iliJviPifiaui’inpnijjiiiiii'lwB^tJgijMfm uonsnnulmj 
m^viovif'muuii'UWTEJtR^O'3 Nuclear Density Ufisifl?0<! Pavement Quality Indicator (PQI) 

waiijl0ufi8tjfhflinjjvitmuwj04fluuviri0?i?mfhi?i?0

en. flQnjj^annuaswfoutufmfhrii'un're

0n-30'33Jiw‘35TUtj0'3fV3Uvn'3Vi0i^ mni&Sfo^inflo^vmnBgbiAuiiaasHSamifisnBfm 

rioaiTavn-wmTa (Specifications and Highway Construction) fa&luuiw?$iurinviuwWw0*ij,Sfl\j0 

eiaivianumi^ufisiviauSqTuiu'ljjijoan'ii © mj uasjmJnviijnUiijaEirm d m isruflaotmimuTu 
Tmiaejfrj'i en an duiviln'ljjijaan'ii ©to mi umdawnniitJAaflifotm Echelon Rolling Train wa-a 

Hiau^aamanaai^'uaa to mi vtdu'ivrun'LaJ'uoEjnTn ©to mi rfivifumitjwvmvu^vinaua-afmi^tj 
100 (Finishing Roller) IwatJnwasiiil'Ufmi-aiasaivilmj'un^'laj'uaafrii to mi 
miaavtou flmy^wmiawnmfWlasiiwnfni^ftouNmiaavtawmjuniwiiijH'jvii’Ih uwsfnviTu 

ismi Echelon Rolling Train fmuw0«Tj',ug«Vii0q8i{liifnitjpi00Uiiupl'uflsivi0uT[9iaH
nnijfiiasiviaimlmtn miuwowaiuwajjuoaylswpiouniwt'Mlwmiuuii'u^wO'afmijuijwiutJivi 

vrennwnEj wu
en.®) mranymo-aisasniTiJ fla ^Jviimm/lussEiB to.£ - ijjwi vilamiijvi'uinyn

V I i
misas (t:.o - gti.o ljjwi viioaiaqsjnnnintfutfnviiuflio^y^imwifl ■njjrwinmvien (Passes) 
YiaslftuniSTjmfluilawnfmijninwa^niiflSmnflvifl-M vinlvffmjjniiavl^jjwsMaaiinmviaivil'O 

TuniTuwvru

cn.to) niientjflijaaivmStja^ebuwaiJtjaisiJ wnjjjjimi^iunijjvn-aviaQ'affiviijwlTl'M^wviqS
^aaghijNmiaafldcfoiusiJfllii'uaan'h ©oto aapnimSaei sfivifuamaaitawfiaunlwwJwmi

nniilfuil^fiaifnvi iiw'qnnibsmjniiaSnniriogifimriilmnwftni^YiqftiviQy ®s:o 0apnwai?0?i



ftasa^waWFmmtiuflo^mjiAiiwiijinfuwvirinviijw wniiiift^oiqqswonlitJtl^u’iio^niuas 

SiJumjniiuflmiwniJWoBtnariouviiHj viioonisfloniiiwonjwdSnniwefjjviioniiijflmjlviufi 
ftouwamioaitaw uw0n00Sii{l‘umii6i0'3W00'3nui,30vn0,i!j0'3ff7uw?!jjvil00a!6njijivn«?nn,3‘3jj8ij0'30i-3 

uoaflawvivnnqfljwflfiviH^inijl'iJ FmjJioiwstfifnasnilwfiwoiwwaiJO^muoEJ'N

«r. wagfiiTOTrowu (^•nR^ntuiiasi^ijtu/nn)

g:.g> miJSmm

nnitJflmjflijjitJuiitj^ Echelon Rolling Train (ERT) ^laWdfllsatrailuniivn^TLm  ̂
liquid! 6no% - &o% 0im0U‘M^0'3Hn0il,un'i‘3U0yf'U‘il,5s;3Jia! © - ©.<£ iroTiu Tpmqtnvtdona'fl'u 

nTjuflyrmbsinfu mo - s:<t mvi

rtiipm
Iflrinwrioain^nwo^itfiAtJwnijjiluiimifiSinwiiitmmiJVi'Nvigw uasiiJutJisTjjtfu 

ffmbsinmjjlwm laiijpniijfiswinatnaiimiihjniiifliTi^inn^masjjpmMJsoflrtj

<£f. ihsfovuvivnhwnuWvii
V QJ f c* c£ ,£.©) n'r5n0effn'3#uvn^u,0?ivl£:is0Fi0un?e:it\Ji4'l\Jpnjjun^‘35ni4stj0^n‘5ajvn'3Vig:n-a Tflarmimai 

Lai'ajjf'mjjuti'u (Density) Fmmieru (Smoothness) flTiuvon (Thickness) iiiutrnmimjvin^viuflU

<r.k>) flinjjnwij'njfnirioain^iviTujtJiitJtjmiiiwmi^U'jiiivn-auoa^awflouniwtnjjTSfm 
uwtfuWN Echelon Rolling Train gnviiimt4fi0?iii^0^niajvnw?n-a

£.«n) iil'umii,w0tmi0-3fl0inuilvi3jlHuri,u00iniw5!j0'3ni3Jvn'3Vi0i'3 nwr-WTUsmuaa•US SJ
vi<iji0'3nti0'ue]M‘unl‘LlM000i-3^n«ri0-3U0^9iutjnf?fn0fn'w^0-3^000U0i;0'30ni^0l‘iJ



VBNfM'njrf'rftrfl cn 3nti\JdnuwamLaa$aaaaun1aghvi?iHn,u Leveling tjtjanmt.fijjviaalu'tia 

vmanH-a Superelevation H^nnsriaaf^ainjvmvian'aviinBi.a^i iais<r ana Ufiia'JTSfl - mnS 

(aau ®)

©. arilemsdnmy

sfrviiiJwammiluaitimma'jnninaafuvmvia'MmnaiaTj tsis£ ana wiaTna - tfa^y 
a.^muu - a.vuia-sih (wau ®)HatiJijnn?nn'HiwuynmaavimHniin0a?n4Yumns:a3JviaA (Best 
Practice) tfnyfumtjfiJssfliiAnasbiiwamiaaflawflaiiniwimyuYiviijmnAlyfyuasijflnnytfutfaTi 
lunniriaafu a a iilunnitJftJisHijijvmiiyasynmfijjviFNa^'imTjPiYn-svjyfmanlH'a 

(Superelevation) nua^jana HaSaaan/nulymjvi mj.c£+«!©Gj.®© uat^uaeivi njj.d:+®!bd.®®o 
rjjjfl'nuam £0.00 tuw? ua« Approach asvnuiljjvi nu.<s;+^orf.®®o uasHiujavi
nu.(t:+®;rid.fflfflol^aflannunnn'a^ ©is.oo ujw? ^aswimflywfaaglimuvmyni^riaafwYn^If'M

Bfiismj (Superelevation Curve)

^nuiliii^mj^aanuwajjuaavlapi (Asphalt Concrete Leveling Course) ria miiviviiaij 
aiwamaaflaflaaijnlfla^imiilinamvn^fliivilawnvn/lvmviCminmlatj^awuwnwliiairHaija 
vilajjpnn^anua^uinwliwaiatj’ljjiviimi malmbsmjvtiaflinmlatjmaijamj fiaiivtasYnmi 
riaafwtfviwa'lil wu alijnnitJsiJisHiJiiuwuyn^iflymauum! Base Course riaiivhfm^jtruiawn 
vnoanviTU-nu Binder Course ^laaa'nuunn^n'uilfuisimj (Leveling Course) asgnImJi'uliJmj 
wnvn^vmwnniriaafn^tnmanfm'unflihtinai'j wMai^fm^lwanans^nun'ul'u-jn'utJfui^a'u
®)Hann?w?niiWflyua«iJminVfaBmi fanswyifiinwvtastJfmsHtjSbiiiman is) vlTuisH'uHa'jfi 

iniwshviiJtjlinfliySFmyantiHYhnwimm'jflifnn'imnmJTiinai* tn) TJitnsmjIaaKifiijBn^
(Paver) ‘l,un‘3aivi£lvl,uvivlwa<ifmilfuiisimjCivl,uvinin<ijjnn ^rntmannwanyiia^awylaiainwl

o h v
asvinlw

‘l,uina^nuQij,uajj\ji{ua80Stjnar^'Uwa,unn?riaain cn wiau (®) fmflnaaawnvsssmj 
(Surveying) jfavifimvrmfly inyr^nninn^uunuas^mjsfnviftjnnianTfu (Superelevation) (is) uuu 
uwu-3TuanvifU'3TUiJfui^aD (Leveling) ‘U‘uwuviwna'lvi^'U'url‘uvi'wCimianla-3 Hurl nnsin-autnuas; 
nnilaisHiimlyanntfuvra Base Course aunwaasYnu nimwanunimj Leveling uauflu £ w 
anvifu^Tutlfui^^u uasniiuiiwa'amiitjaaniilu cn lie* iviaWivujnsjauntjannjjnnn^a^iriJan^
nnianunoistflmYiawHiir\jvfoaa«n'3mmnny^mwn(!hH‘u (cn) nnwinaiamafli/nma-a
nnnlTuitmj (Leveling) Yiuaniaia iw annyilau (Smoothness) uasmiyiuhi (Density) ua-uiw

V

asmivra
1/is. aTUwaa'unnHniminn'j

sftviiij'nuiaaflaiHauniflibsnaimnawia^nwn^maaflaefaaunlflanmfl AC sio-sio
da. V

(Asphalt Concrete Binder Course) van o.o£ wjwi ytJIjntU'nuTJjJifaviiJA cno^ooo cnin-uim
v

,B'Uwnvii'3uaavlawaa‘un1piai'3aa‘Qa AC cto-<£o (Asphalt Concrete Wearing Course) von o.oct
da a/

iimi utJiinwmnjjYuyyfl cn®b,ooo tnsnujmi uas^nuiJfiiiB^u (Leveling) fliJiinam'u
v ay d ay • v

vuvaia £00 mi wuaaunni^iuunni^nyftKnmJfiJismjmHiasvnuySnnianl^ y&Ci



b.®) m?wnqa0u$iu?swuu08'3iuwiiui (Surveying Inspection and Alignment) namiu 
*'iuriaaTM\|tj'Muaaflfl«ifa cn ibsifivmu Imifi ^Tutlftnsmj (Leveling) ^Tutfma^vm (Binder 

Course) uas^ntmjfrbvm (Wearing Course) qswawiniitfnrwismwawim^iAJJuasasj'W'iUYi 
toefimiJfbiiTMViijfmtm Superelevation wan^vmflismjfjfltfnOTa^iJia^vn^ (Binder Course) 

iiflstfuwivra (Wearing Course) tia^aa-aSk fiauvfonnTtJtnVlua'i mjpialtl

to.to) ^iwi^uvmatuima^rmij (Alignment and Paving Lanes) mawmimJftilsmjU'U 
wivn^Gi,,il'un'mJfui3iPi/u'ut!mi‘Me[)<uiPifri'i-3uat:£ianwa!Kainjjan8tja'3?(a'3^vn'3^u«n(ri'i'3n,uaa^n,uvi£i

t'mjjamjaaviqwCipnijjana^vl £ wrumim aiwiuvlcifmjjamjinviqwijpniyana^jvl ££ mumiums

aMa^mwmi\wa'iinwa'an'n\j aTU'njtfuua-afm^ tmvunseijj
V

to.cn) ^inmwua^mjtfuwawmlgmaaflawflaunlw (Paving Asphalt Concrete) snvifu 
viuwvi2pnnsj<3'\j<oa'u laufi ^nutWftjismjYmmfljnjIi'jfljfiaaiivntj Leveling a wn

V jy
asmu '3i‘u,B'uia'3yn'3uaffvla^aaiun1^ Binder Course uas^iuiJtfiMmaeiYtawflaunlw Wearing 
Course

v ,

to.s:) wiiaaautfijvraiiaaflawflaiinlwWnfitjqRvhH Imifi fimjjvrun (Thickness) a^jvi £ 

wmfiiNM fmmiiu (Density) liiijaaninfaaas; dd uftspniuilatjviwi (Smoothness) vfttftmniwi 

QRflinmimjaswa^uwnphwnismj^a^sffflfliiulaiilum^u'iii ussjti'U'it^Qinlmnt) cn Samuel 
uas b Caaiupii tnuaimj

cn. R'anjj^annuasiw^a'ul'un'i^nm'um^

ida^snnm^nwfli'jCiitlwTuiQvnsvI'UifiaawtJi^Tj'lwijaEi'lufmriaafniTj'ltJ Mmiian?m 
mnainmvifluflvilaiiimnVluniiriaari'jYitfmau vhWnn?vh$ii]M8Vtwfa\bs?itjni?w^ijmj 

ni?tbsqnwl&nw?;piiM'M'i viSad wu ffijMaunniiwIajjminaafmasniiiaanHiflia^ansjfivifij 
niitJan-a ,3'33jfi'a"3\j(?iaTjfn<5,\sJ?('njw6iujuaeiv^g:i^f5iaun?(?r^£it3nnjj^'Tsaa\4u^inw,n'al\J^nnm‘3n,ag!(‘5'i'3fiT.“5’ 
a$mk^,u,u

cn.®) ffivf'um^?lQuw?ijjuBa^awpiatjn1w«?'ivifu^Tu Leveling watJTUssmjtj’uasrnu 
wntPijj via^mwyiwiinisriaas^niianTFtf (Superelevation) niitvrwTjviiwjj'Ltjuwas^PiJiismjfnijj 
amiwnpranmnfi rjiitMRitroatJYnwa^Yheia^wa^miianTFfo nnijjRQiN^viuwnprafTutbsinai 

££ wuwijjw? iiasijfn^'laismjsnn^wjBJJM'aua'ami Base Course
cf i/ V ^

Superelevation waswa-aSniSPfasmj (Surveying) TJUMfmmui (Alignment) IvfdpniuuiiuBl
«/»=i f c* QJ I di a/ vcn.to) niitfmw^aijqtJniwialmasnisifofliiTja^mm-asr^j Paver asjUiiMjjaunimimwi 

faaifoliljftvifiinii\|favratJnM itiawniiluniiiJ?tJTCfliiviufliJvi2fln?«mj^awii?ijjaufli>Klym

anwas^B'jCniiiHPipi^einwfiB'j^tJB'JifiijmBHi.il'uu'UTuiiii^iiu'UTiJ fiVfaatJnwasSn'nfiwifaan

cn.cn) luiVIfiijflmT^y'utfu fllB^a^nOTa^flia^nTwIaifllJ VTitlW8-32fn 1 UlM8-3fm\j 
eamilu cn “da-a jfnviftwii Leveling uas-jiu Binder riaulhflagisynu ussasRaouii'jmnJaamil'u 
£ vu mal2HaQitiwtma^niiiJjjnmnt!ldi2a^inwtj2vi8i:dTiiij;(Tuf1f!mijii!n?j^eia4



<££ miwiuw? ^aswa^mwuniTiJa^maWfTnmujmja^uGtasimmiiriafiimAsf’iiimia'iivi 

wajjwatouMaswiMWflnmtliiUJwiJJinfuwfofhvnjwniinoaiiwa^nnJvnwijn'j

®l waehilaTiawu (miJlinsuuasmacufrm)
«:.«j&iBou

iilunn^ifl^inwnivifliimifisxnniriafii^YiimnsfiiJYisifl ?hvi?\j^mJiiJ?«0ii\juwuviviij 
mimu^ai! TflBenimnaiiJiilmwwimifiswwauniiYi'u'm'lfl ttuiu ® uwumi

g:.is ipi

ammriaasmaiififaSjfniNqnwawnijjtJumiiiimtluT.iJwniJinwijiTwa^niNYmvffi'j'a

pniutJeia^rfa

<t.®) jnjmnHiilmuivn^ijniiriaai^tfu Leveling nuwuvIvfiipmjj'Sli'oau
V SU i i

<£Ms) manenmiwaumifiaei'm Leveling ?favi?\jwuvirmiviSmii&inT!fw Superelevation

(t.cn) nisriaa^NQVimaaflf wfofl^wiuwimnfuihnnfg'njTja^FnifiafirH'mfhYn'a 

ueattawpiaiinlw wSwwfl'ua-aweiAm Mun1 pmrnlau (Smoothness) enimom (Density) uax 

pmjjvtin (Thickness)



fc&HsrutmmflR

ila^ nTSifianHfh Modulus mvmisstiidiviiiJistflditJwgimiasi^aflflavinlmJisi/meii'a6! maH 

aaniimjfnnijmma^miiiaaflaflAaunlei (Asphalt Concrete Pavement)

®. siiJvranfmiiftsivmwei

tj^i],ij'Ufnjjvn^vi?n-3Cli5m'30anuu\jTf!i‘3'3?ifn«i!vn^°nvif‘un,u‘uua?f^a^fria'un1« (Asphalt 

Concrete Pavements) 00 to 15 fi© 15 Asphalt Institute Method (Al Method) u©si5 American 

Association of State Highway and Transportation Officials (AASHTO) wwaansvilsfoinw to iKi 
w00numjiKvi5iu0'30iijjvit4i,t)0^u?i'as;85''Ufn0M05^?(ii ,̂,S/‘uyn'3 (Traffic) uas
RO!f!3Jijfi'tJ0-3ifi^‘Mlmtlt!,tJ0iJ0l,ufn500nuu'U (Material Properties)

iinuutJiiaa-alRi^fi'ii'Svii^l'a-jCjfmi^'LiaaieiJJij^a'Ji^ (Material Properties) lmt.fi 

Moduli HMA, Base, Subbase Subgrade (viuiatviwriianjvifiCuasjfiiiu'BwaopiwiJ 
Cjfmuu^inm^fTuuin woanuutjliiRiiadwi Modulus vummumjraofl 
0impivit'iJ00'uuilei'3liJwa0^wt) I^aiQyn^aai'jS^ismtaeivla^a'unl^ (Asphalt Concrete) vmi 

!?!^3j0a)?iiJ'uw5‘U0^nu5^0^raivil00iiu0fmn^vfuti0t0aiViQCtwi,uT(5i050u (Time-Temperature 

Dependency)

la. ©vimiinVimifiiniiPW^aieitjaiia^aiimwaiiin^miamtnvmunhj 

la.® ‘uvnifrns’w

tS00i'30-30ai3uijl6U0'3iei^ (Material Properties) eu0-3u^0i!5!mvn^vin53jvi'3vi0i4mi),u,ti0jj0 

iCo'aM'Ufniaanuutjl’utli^'iTinj'u waamtimWwi Resilient Moduli (Mr) TO^mramivn-ULlwi 

ni^0iimi,ti'3U5'5'?j0'3,Bt!vn'3,utj njjitlsta'tf'U Asphalt Concrete Pavement (Wearing Coarse lists 

Binder Coarse) imjJvqwQPi Resilient Moduli iiJu Elastic Moduli VRiifjnHfTiViftJifi^vifi 

vtqflfmmmuIjetvieJ'u (Elastic Behavior) vilosiiijiinimii^^l^ijjnf]^©^ Hook’s Law 00 

d0iijj?fu'W'U5<ti0-3 Stress nil Strain Linear ivhihi w^itluvviiiijnufmieifl
«y S

ii0Si^0wtJi0‘unwlUj'lmLl,ui?i^viflviq^fmjju,u‘u Elastic ivhmi uwviq^fmmitju Viscous-Elastic 
Behavior €-3‘l’U0HJJiiJu0l-3iei^'u^fl0sSniiifl0i‘ij00i^0ii5 (Permanent Deformation) vi^0in

sy __ v 1 .

niifnj;vioTtj0-3'Uivi'unl‘uurasni‘3ni3ivii<0i5!j0^50'Mi'3WTU (Load Repetitions)

la.k) UUlfmSJflfl

Dynamic Modulus (E*) 3JiH00futu'u‘l05^?iii^tf,uvi'3 
rfivi?‘u0,u'uu0?i^0^00'un1wwi3jjji?i55i‘ufm00nu,u<u AASHTO Design Guide 

fmil‘3s;in'uu'ui0iiu0pi^flf5)iim'M‘uiin5UVi'3Vi0i'3fn5Hfniv?i?i0‘u Dynamic Modulus Test ma 
vnfh Complex Modulus (E*) uasT,miJi!tj0ij0^ivifiifja!eiuijSi?f0U0fi^0^00,uni^ (Property of 

Asphalt Concrete Mixture) m0<uiin00fniu,U0t!wQ^u.0?ivl0W00Lm1w ivtaWniioomujiifim! 
ii0?iviaw0,u!n1wl‘U‘Ll5siviPilv0fiui(?ii5iuvl0uviiis;pi,ufnn0 IpiywsavisvlOTsvmi^fliijjviin'uo^



mj<Mn^^lOTinmiaafui>,uuai;via,uMPniu?njjiifietia^T/?ii?i (Material Response) vmpmjjYiuvnuwa
«=J «=» c* ^ V

afnwniiaiiaiuasafnwainnflMinawai-aaisj^ailisa-amia-smiaanuMMTfli-aain-miYi'i'a

wtfauanw'msM'j'N Resilient Modulus Test lias Dynamic Modulus Test anMTUshuwau 

uoavtawflauniwftafmviafiaij Resilient Modulus Test asCbiluMma-^Mijnnisvn (Loading 

Waveform) Milijffijfmjbssjsrnitfn (Rest Period) imsfiMTU Dynamic Modulus Test a silly 

minisMiTO-3UiMijfHiiiii Sinusoidal Vila Havensine Loading Waveform Mly'firniUlisEjsfniMn 

(No Rest Period) rfnvi’u Complex Modulus (E*) iiluMU-atuiSMHaBuiafl^'iJjflfijyujBisM'j'i* 
Stress uas Strain ^iMiiiaaviCmqaniimiiiJ Viscous-Elastic Behavior laaisMi'Ufmviaaa'uasjj

ua m i ill a at! uil a mu flvi til m m ia n a a-3 
fliimi^a-navn^MUMa-amj-u (Temperature and Time Sweep Test)

to.m katana

^aiayauysMwtfaiMniiibsifimMyiifliiiiniiiJiMili^mawfoj'U'iisiiiifmaanuiJi/lMS
Jg cH V

ilisjaviBfnviJjnnTJiiaal'umic'iaD'Da^fnii.aanHuaslapjnjajJiJWUB^Taw (Material Properties) a4“u 
uiniaiaa^iansMlai^aii^am! w^ia'uCflanud’ianju'ifUMa^ainvnnlaaajauij^^a^iaaliian^a-a 

MialjJaaaaaa'3mjMq^niijjvii,na5‘uai'3<?ja'3iaam!as;vi0ilMfniaanuiiiiwav(aia fMwalMlaFmjjMun 
iia^yvnwMU'-iifruliJ (Over-Designed) wasMViMiilyniiSmilaa-NMiJisylfljminaai'i-a mi ala

V t

ainuM'unja'JWvn'SMin^inulil (Under-Designed) M^lvma-H^awiJisyifljaimyyinlymi^amwjj 
awmnsjjfmwiflaMiBnauisasnanviaanuuTjH

luaiiJiauviEJiifh Resilient Modulus (Mr) (Turin Dynamic Modulus (E*) as^vruinlaavnliJ 
annnniMaaau^a-iniiJMi-SManViayanuniiainsMwasaiiaaaii an Resilient Modulus asjjib-aa^j 
isMth-a ©00,000 - tooo.ooo psi (@,000 - ®,&o MPa) writuPinniHiliiai-s Dynamic Modulus 
a'nMiuaiuwamaa^aaaauniaasaaisM'j'K rid;,ooo - «o,ooo psi (cns:o - s:,®snto MPa) a°iMiii
qtUMQjjfmHnu^ ^rinannnniMflaauwaa-sasri'awAriaflinjjMunTO^wvn-aYflflannnniaanuuu 

aa a-3an Modulus vH^lumiaanuiiiiflaijJinasilaanjjMMTtja-awvn-avICiainjJin-aminsiaaCI 
annmiwunn'jn MlaluvmnaunuS-irin Modulus firiTuaEjrinannjjMinvi'laannfmaafHi.uuasS 
annyMunynnmMinsTafijjannmmwi^uaejfnn wuas^ua^nuaaamma-waaniiuu'jnasaaniiuu 

lai-saiTsTOMi-stru'5] mataemnMfmainaiMiajifnyiannnalfl uastmuuanaa-sannmflm'nalrnn
d ci ft V

iiluwTOTmunniaanuuuTfli'aainw'uvn*

fa.sr ^aannaManainawiiasimvmuntaj

thauuniij vmMsn^laaaninaitn'UEn-maeiYleiri'aualMiiiii! (imiuiMiu
' <** <fA

via.-fi. s!ffl®/is(iibo iianiMuauaa^aamu-uaiJi^iaMmaivJaiuiiiimnia laaismiviaaaiia'miaii 

auainauannnniniSM^tflTja^Ui-Hmj (Performance-Graded Asphalt Binder Using Multiple 

Stress Creep Recovery (MSCR) Test) TaBun-utaflvtarifluauaanuuujnmaaaua'ua^fTuqtuviqSj 
nniH-nuai-auuMa-sruuuasiiluliJanyiliynEunniainaimfmuai^ TaEJiiu-aaaniilu s: isau aa 

isauilnw (Standard Traffic, S) isauMUn (Heavy Traffic, H) isaiiMunuifi (Very Heavy Traffic, V) 
iiasismjMtfnjnnv^n (Extremely Heavy Traffic, E)



rru W'uiluaEhwvi
aswa^lmi Modulus tvfaaflflfia^mjiaflaEhmvira TwaSuiiQvn^miunltJfla qsj&MimjpnaEi'UEn-j 
■vin*] w^ivlasiiliunT.^ltj^i'uniuvn-avijn'a ■uiunviaeiauai Modulus uaiinuiil'usi'u^aijairiaa^laiJn 

mi?!amfl'TuMfaafHitj‘uIai^?ifi^mjvn'3?mj%ail'3s;?!s3ma-3Uwaa5ij0-3^i‘u,u

ol i Vf 2/a/

cn. wavmA'maflTU

en.®) niiJvnwa^SjjiflijnijniTWfifiamiasiiainsiwajbtJwamLaei^aflaaijnlflvuviinsfijjuas

e!si'W0'ua-3aft!f(u,uf5ija'3T?!a?nuaQnjji,iJ'ua1'3
i jy s

en.ls) viilMlaai'iuvi‘un,?ja'3'5',uvn'3U,ae:('v1a^aa‘un!pi (Thickness of Asphalt Concrete Layer) m
Fmm^miMiNqwajJiJwiiaswqMniiiJwa^uaaflsiMviinmhjw

cn.en) HltfniiJvravisntfi^iJttosNiwm^ajjui^mnj annnniyiamiwiff&vn&n'aijai^niiWnu
^ja-jrwviaami'U'uH

at®) jjfmtnfh Modulus tfivifuiwaswm^uaaflfwwj'u Penetration Grade (AC-Grade) lias 

Performance Grade (PG-Grade) M^lunifaafiuuuaiijjvnj'i^a'jwjvn-auafirlswpia'unlw 

sMo) nniaanuTmaTWiiTtiuvmfmiij^nwa^njjvmnwnmasl^raeiii^aimYm^'Himasti 
niiK^iiMwiNai^msW^wa^awviaanutJijliTfl&fliflQia^WAinjjmma^fi'i-asiim 

wvn^ajw'UJ'uaafm b wuwujw?

sr.tn) '5\j\Jwuituvilt(l,u^nwi^vmawa'3snnni?0fi?KasfinijjfU'Ufm\jn^1«0Eii'3'U0a is - m tl

Tjimsnflafnia-j'iiTiapmuPMnfimTfn^w'ugnwa'JiiftsiiJTjpmjj^yjmJiisfm

(awa) ................rr......l........ (wua'sufmilisjiCiu)

CuiEjlwmm ju waVlvijj)
(tuv! v! iHay ffavnmj via fc£bd)



(sma) XUA \/ I _/ nA*-~ v V QJ <U oi o Q> ,
£>.Y....Wrrrr...........  (wu-afiuujpnvimn'umia)

(majina S‘uf)e!5!j)

(TUvi wj l^au ffavURU VIA 1s£bc*)

(w&fliiij^mvmamj'liJ)

(ina?ijj\j?w maucuumw)

(TUvi 50 l«0U ffavnflU VI.P1. fed/bd)

eno




