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ABSTRACT

PURPOSES : Reflection cracking has been one of the major causes of distress when asphalt pavement is laid on top of concrete pavement.
This study evaluated the reflection cracking resistance of asphalt mixtures reinforced with asphalt embedded glass fiber and carbon fiber using
a Texas Transportation Institute (TTT) overlay tester.

METHODS : Different asphalt mixtures such as polymer-modified mastic asphalt (PSMA) and a dense graded asphalt mixture were
reinforced with asphalt-embedded carbon fiber and glass fiber. For comparison purposes, two PSMA asphalt mixtures and one dense graded
asphalt mixture were evaluated without fiber reinforcement. Two different overlay test modes, the repeated overlay test (R-OT) and monotonic
overlay test (M-OT), were used to evaluate the reflection cracking resistance of asphalt mixtures at 0 C. In the R-OT test, the number of
repeated load when the specimen failed was obtained. In the M-OT test, the tensile strength at the peak load and tensile strain were obtained.

RESULTS : As expected, the fiber-reinforced asphalt mixture showed a higher reflection cracking resistance than the conventional non-
reinforced asphalt mixtures based on the R-OT test and M-OT test. The dense graded asphalt mixture showed the least reflection cracking
resistance and less resistance than the PSMA.

CONCLUSIONS : The TTI overlay tester could be used to differentiate the reflection cracking resistance values of asphalt mixtures. Based
on the R-OT and M-OT results, the carbon-fiber-reinforced asphalt mixture showed the highest reflection cracking resistance among the non-
reinforced asphalt mixtures and glass-fiber-reinforced asphalt mixture.

Keywords

overlay tester, reflection cracking of asphalt mixture, carbon fiber, glass fiber

Corresponding Author : Park, Dae-Wook, Professor International Journal of Highway Engineering

558 Daehak ro, Department of Civil Engineering, Kunsan National http://www ksre.or.kr/

University, Gunsan, 54150, Korea ISSN 1738-7159 (print)

Tel : +82.63.469.4876 Fax : +82.63.469.7434 ISSN 2287-3678 (Online)

E-mail : dpark@kunsan.ac.kr Received Nov, 17,2015 Revised Nov, 19,2015 Accepted Jan, 19,2016
1. ME B2 SH97) 2 A9 WA v 2a T
1.1. S7HHE =4 4

T vl EA2|E 24 flof ofAEE &3t WRAREE Aol FUskaL vk BhAREE(reflection




cracking)®] WA =4 Aot H
ot foks, 2=, 5= %*% SHsts & TR o
Qlo] EAsiet, BHARE WAE 915
fAR o] AHgEIT Glow ofas
mjAE ofATE S35HE PSMA(polymer modified
stone mastic asphalt)®} Paving grids, Paving mat,
Paving fabrics®t Z-2 A2 12|E AHS ol ARS8t
i Qlth(Cleveland et al., 2002, Ali et al., 2011,
Walubita et al., 2015), T = cFst AHF-a18]l=
AFL Ag glom, oflAge Huless e
Sel4g @ adat 2 ofEA2 dlolthYeo et al.,
2010).

A Ee2HP.P), ZZ2LHAPED) & B
FTFY 2= AAlEe] QA7) 2] Wol A

| glom ofATE A {A|H o de| AE-
3l ltk(Mostafa et al., 2011, Walubita et al.,
2015).

E ALo A+ TTI(Texas Transportation Institute)
Overlay Testerg ©]-83s}o] ofATE Hute=Z 3
AE 9790l BIAMOE ol ATE RAo| K7}l
1;]_01:5]- Z7 01]/\4]4 O]»/\JJ-E :.57(1'_4 u]-/g}rr].od ;q 01_/\4 o
%7} st sk

1.2. AFUHE

2 Aol A= oot 7Y ofATE A0 HiAL
a9 BUFeRA fElda 9 gl T SR of
ATE Yo ER PHE A= ARkt
T 7Y 2255 PSMASE YHE U= ofATE &
dET Sl Adste] Bt E AdE Hrkekela
J8lE B7) §lo] PSMASH Y E ofATE S3HE
ek BhAtE AdE Brksklch

RhAbtd A g e A Ag vpel o] Overlay
Testerg o-&st9lom, & F7Y Al Hol &fsto]
TS, RHESSE T+ FAWHEAIE (dynamic
repeated cycle; R-OT)¥ @<= 1A3}5(monotonic
loading test: M-0T)& A-&3l= Al@olH. R- OToﬂ

A weE77A o] 5% Aelgle Yena
OTol A= sS4 0 2 vehic,

2, i
2.1, AR E AlRAIE A

R A

SAIA =

Aet 1el= F59} ofaBE

oot

Py w7

i

=Y FF 9 FA 24 Fig. 19] JERRSIT 2+
7o) 23tE T 9 FA 24#1100mm PSMA),
#2(80mm PSMA), #3(80mm UUE 20mm ) #4(50mm
PSMA+30mm YY = Afo]of] ofATE HupE & FH

 Fe ), #5(80mm UYL= Atole] ofATE Hubg-
c® FHE %ﬂ*‘jv), #6(50mm PSMA+ 30mm ¢
T Apojof| ofATE Hupt R FRE wAaHF
#7(80mm Y Ato]of| ok AEHE HubeE 2 SR
2APIE Bl EAE] flgte] FRF Y ofAd
E 2E#3)S AH&etelen, PSMAE 10cm(#1)2t
8em#2)= Wslsto] 2H2f HrkskRITt Fig. 29F #ol of
ATE AueER HE fEdH ¢ EPM*% age
£ ol&sto] ASF FAE Sem#d~#)E

SRS 4R 9] Fuz omﬁa@% gt

~—

#2 (t=80mm) #3 (t=80mm)

PSMA  (t=5cm)

PSMA  (t=5cm) Dense(20mm) ~ (t=5cm)

PSMA  (t=5cm)

PSMA  (t=3cm)

Dense(13mm) (t=3cm)

- Dense Asphalt, PSMA Asphalt were
‘made samples by using APS PSMA (t=5cm)
Grid - Reinforcing Fiber Types

s - Dense(13mm) (t=3cm)
interlayered | _ o255 fiber, cerbon fiber

-6.7 just use carbon fiber instead of
4 and 5 which are used glass fiber

Fig. 1 Specimen Types for OT Testing

(b) Carbon Fiber

(a) Glass Fiber (c ) Fiber Grid

Fig. 2 Fiber Reinforcement Type

B7HE Qe FAIA A2
(Superpave Gyratory Compactor)
£ o]&3ste ]313}"”3} Fig. 31} Zo] st75<2
q o} = Fo AZXAFH T WAL A 3HA
ANEE fIsto] FA| iﬂ% Overlay Tester Plateol
151 19714 Aol WS Faste), mhebd Fig,
31 2ol SAA Y otFF FAE S7HIA AAsHA

om Fig. 49} 2ol Aldsy] A sttt 2emE At

24
toh
_\‘,L
nLJ

58 International Journal of Highway Engineering - Vol.18 No.1



Fig. 4 HMA Samples, Marked Directions of Cutting,
and Cut Specimens
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