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The Comparative Study of Asphalt Concrete Engineering Properties between Top limit and
Low limit Criteria of Aggregate Mixed with Asphalt Cement AC 60-70 and PMA
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Currently, approximately 90 percent of the roadway in Thailand is asphalt concrete and
designed base on the researches using Superpave method. The specification of aggregate and
bituminous-binder is necessary for this approach carried out by selecting of limestone aggregates

which meets the Highway standards and Superpave specifications, then calculated an initial
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amount of rubber tires as 4.69 percent by weight of the mixture. It was found that the proper
rubber tires values of the Top limit and Low limit of aggregate are 4.54 and 4.75 percent by
weight of the mixture, respectively. The testing results in this research presented the Indirect
Tensile Strength (ITS) value and Indirect Tensile Resilient Modulus (MR) of the asphalt concrete
mixed with polymer modified asphalt (PMA) is higher than the asphalt concrete mixed with
asphalt AC 60-70. The ITS value of low limit aggregate is lower than the top limit aggregate as
0.351 and 0.334 MPa for the AC 60-70 and PMA admixture, respectively. And the MR value of
low limit aggregate is also lower than the top limit aggregate as 795 MPa for AC 60-70 and 828

MPa for PMA.

ﬁKey words |

asphalt concrete, superpave, indirect tensile strength (ITS), indirect tensile resilient modulus (MR)
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MA5199 2 NISUADA P. Y3USunaeaiaRsesay 4.69 IneuutinvasadIuNaLLaaNanARUNIH

UIUTBU PDUVU (AV % ) PDUEN (AV %)
M3ILADH AC 60-70 PMA AC 60-70 PMA
9 13.00 13.06 15.17 15.14
135 3.70 3.76 423 4.29
220 2.35 2.70 2.36 2.82
Ppe (%) 453 456 474 476
Adjust (Ppe (%)) 453 475
A15719% 3 HAN1TERNLUULBATARABUNIH
y AC 60-70 PMA U9
AANUR , . . PLUELIR)
: YBUUUW VOV  UBUUY  WBUAN  AInuA :
P (%) 4.54 4.75 454 4.75 - DA DL LRGPV
98971991074 (% Va) 3.98 4.09 4.01 3.95 4% éﬁaﬁmuwgmaiww
Porinvsgwivouma 1472 1479 1474 1476  >14% audilvgininiiszy
138574 (% VMA) YUIR 12.5 1.
Yovhaiigunuiidne 7273 7296 7162 7276 6575  ESALs 10-30 d1uiilen
waaian (% VFA) %
dneunuy 0.99 119 099 119 0612 Femmvuagilasinm
% Gmm @ Nini 86.57 84.83 86.74 85.29 <89 % ESALs 10-30 é’mﬁimuax
% Gmm @ Nmax 97.26 9768 9724 9755 <98 % QmMmaiioniAadugs 44 °C

A9 4 wan1svIndeu Indirect Tensile Strength

ITS (40 °C)

YUUU (MPa)

Yauane (MPa)

AC 60-70 PMA AC 60-70 PMA

1 0.818 0.906 0.185 0.586

2 0.624 0.734 0.553 0.604

3 0.577 0.941 0.228 0.390
Aady 0.673 0.861 0.322 0.527
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44 anlugasAudinuuliuseianiedon
(Indirect Tensile Resilient Modulus, MR)
dwiumImaaey Bt lsinaaniRBaneu
Tnpauysal (elastic material) Wale3uwsenazyi
WAZADUKIINTZYNBDN ALNAUAUGIUI AU
wilaeriufl lusaziianlasadremedsdinginasy
WUY Visco-elastic material aziinnn3Aus il
suysalluiufiiule azdeddiaandfisdiudioliiag
AudpENaNY T8l Lﬁ@TﬁLLiﬂﬂizﬁﬂsﬁm (repeated
load) wi¥ag wazirAANUAuiRTuAIALTS
n3ErULAaZ IO IRIBAIANNATEAAINNIT
Aushluusiazsou Inufn MR fildanmaneseuas
wanafepNuiuNUNSaBUgU o e TaR (e
anUINITNIBULFAADAN Elastic Modulus fati
AN MR Fauansderanaudansewnedan wazgnihlhl

1 TunT3ezA laTeassTesauY WM

ANMNIIARBUM LaTngAinsTuduvaelaTeasNeme
\legnusenszyih manmaseuazlfunmsgu ASTM
D 4123-82 waz BS DD 213: 1993 Inamsithuniin
nludnwazaszrinign uazmILANAIVENEFeY
19009 DUAIBENY (horizontal displacement
control) Thfielndfinei 5 Um THaeains
Tihsadn (loading pulse width) winAy 0.1 Ui
KAYPINIAT (pulse repetition period) WinAL 1
A7 sUuuuTeewsenTzyin (loading wave shape)
muualiidugd Haversine [6] Fslumsneii 5
wanaen MR fildwasianuoailasnouniaiinauiy
upaaddiudslian PMA fimauinndn AC 60-70
wanzweailadfumdasiin PMA finmsBangules
el lugaaruiuunliusefanedondien
11nN31 AC 60-70 wazpauuuiien MR u1nndn

PUAEBD I UAU LN ANT UUATHA LRI

A1519% 5 Nan15VAaeu Indirect Tensile Resilient Modulus

YUUU (MPa)

Yauane (MPa)

MR (40 °0) AC 60-70 PMA AC 60-70 PMA
1 1090 1105 225 430

2 1059 1824 313 544

3 1121 1069 346 541
Aade 1090 1333 294 505

5. agiluazdormuonuz

anmaneseunuiduilasldianuaasude
Autulagnsdapinanazeenidu 2 wuReveuy
wazvauaNSTINaNAUENuaaTaATLs AC 60-70
waz PMA Wawsauiausiagauaaiadnaunsn
WATNAEDLAMANTRNNINEMNUASNIFINTTY

WU

1. anmanaseuaTMALLUR T nauLaT A
mounsadulymudamnunuasgiuanunauas
darmunuagidasing

2. P3inauuaailanduudifdnsudiunay 2
WUU WU 2auaneifUSinuueailadfiuuisasas
4.75 Tnpthinuasdiunauoailadnaun3s was

Yol Bmnaueaiauuisouas 4.54 lnennmih
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SINAINTDMNRUAYAUU LAY VA NUANAULLDTANAATLHUEA AC 60-70 LaZ PMA

yosdunanLpaTlafnounIndelit3inaiitosndn
iwnzsduranreuulagsuiitSnatanna T
aziBuaunnnideinliresinesenineeynaina
59 wazgavisiignunuiimsueailadininuey
a9 wazd MDA SNANTFUS LD AT ART U
Sunnfivhlenldaeifinanniu

3. MINAEBUAAMATIL IR DNd WY
shunsTinauTDueailaffmusisia PMA ffany
wieusswosianuaaiiadnoundmunnninaaunasd
HaNADuaaTNaABIIUA AC 60-70 WA TARATBUAN
a3u AC 60-70 waz PMA azfifnfinaesuu s
NMeBBNURENIVAULURY 0.351 WAz 0.334 MPa
ANNEAD

4. lugaaRuiuuuliussianedansny
sunanTinauiuuaailandwudsin PMA fid
anufumMumsWasugUiwesiagdagnuse
nsgvnanAnddIUHaNTINaL AU ua AT AT us
AC 60-70 uazIanuauasdnsl AC 60-70 Wag
PMA agdifanudnumumsiasuglsneesian
\degnussnssyidesninueunusy 795 waz 828
MPa mu&a6y

Y
6. volauoUUY

1. MINENANIUAIUNIUDDUVUNASIUNEY
ufiUSinasusnniisennudmsnas wazlfinan
TumsnaNuuETuNINFIUHaITaUAN

2. AN INA&aeY Dynamic Creep Test,
Rutting w2 Fatigue Wisifindeazyinlinisinsnzi
fesusauzlunssudminusmnanasiaiiou
SENT TN

Y Aa
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