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ABSTRACT

PURPOSES : The purpose of this paper is to evaluate interface performance while using various tack coat materials for asphalt overlay.

METHODS : The evaluation was conducted with tracking test, permeability, and interface bond strength. Tracking test was conducted using
an image processing technique, to investigate the susceptibility of the tack coat materials. BBS and pull-oft test were conducted to evaluate
bond strength. The permeability test was conducted to evaluate the effect of tack coat materials.

RESULTS : Results reveal that the trackless tack coat material demonstrates less tracking compared to other materials. Moreover, both BBS
and pull-off tests can effectively evaluate the bond strength at the interface. RSC-4 was measured less bond strength. Moreover, tack coat
prevents water penetration through the surface and aids the extension of the surface life of asphalt pavement.

CONCLUSIONS : Trackless tack coat demonstrated a high and consistent bond strength performance. The tack coat types demonstrate
marginally different performance as function of curing times. Field applicability was tested based on visual observation. Therefore, these should
be considered when trackless tack coat is slightly enhanced the pavement performance based on limited this study results. Finally, it is
necessary to allow reasonable time for the tack coat to completely cure.
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(b) Testing Pull Off Specimens

Fig. 7 Pull Off Test Equipment and Tested Specimens
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(b) After Sprayed Tack Coat
Fig. 10 Trackless Tack Coat Construction Site
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o}, Fig. 1
oA EelH FA
)

o] racklessﬂ 7}
FAEALS Yehfiglon, Aol *ﬂ%—’?—%
1

Sx0] SRS Falskit o] 4l o

u 1 hour

u 2 hours

0.6

04

0.2 I

0.0

Tackless Rubber RS(C)-4
Type of Tack Coat

Bond Strength (MPa)

Fig. 12 Bond Strength by PATTI

4.2, Pull Off Test Zat

H5E Y7o FATE % B7Fst7] $18te] Bryan?
ATolA] LAl LHARRN RS Aot
(Bryan, et al., 2015). Fig.

7¢] Pull off test AH|S
o] &slo] Hz2rH ol AH AR A (Pull-off Test :
ASTM C 1583)%

3wl 54 Bakate] A= Fig. 13
of wmAlE Tejzet Aoy, AP HIEQ Fiol

wE Bt 2ol A 9k Fig 122] BBS H|
»~E Ao} vwstEe w AHlgRAR o] Ao
HEE F7o Hstof ofsiA 2 1}01 7h e ALR Y
ehghom, ol BRETF AEE o] F FHs| Aol H
S ES] FRe dulo] Bl A IR AL E
€ ET v Ae oudt

30 International Journal of Highway Engineering - Vol.19 No.2



160 (trackless)7t A2} E /a7 3HS &
140 | 132 i 5 s 9lon 1RINZ HAEA|EZT} v|wa)A FRE
g AAZE AR ASEAEAS dehfa 9ol
100 - -
s Fig. 162 AR T S oA FAIA 9] uhy] 3
[=)] 0.80 -
I A& YehH I gtk Fig. 1601448 ARRAgE =
& I
B w0l A Al oheket s E o] WEE U ol ARl A
" om SRAGE 24 A ERFEA o] T2 BHAGEA
0.00 Al A sfjof & Ao 2 HrhE
Rubber RSC-4 Trackless
Type of Materials 350
Fig. 13 Bond Strength by Pull Off Test el |
z 250 |
_ z 200 |
4.3. ExAlRZEn g 150 |
(<]
YET} AFE obATE TR SE FE ASS T 0
N o s _ . < 50 |
B7ks17] 918 Qe AR ATE Fig. 149 2t A ° | | |
Ay AIFEE ARESIA] 48 AL Eo] A 3] WAL RSC-4 Trackless Rubber  No Tack coat
Pl PV BE AZho] AREE Ao Yo, ype ot isteriis
Trackless 1T ES AR3F AL 140 o|5&w7) Fig. 15 Torque Strength Test Result
WSES AMESHA) G FAA R oF 2,36 Al
7o 2 Yelylth o] Trackless HZE7} WhE A|7bo]|
PUYHTA Ao ol AN Be] YREE "
7 AshE Ao ot ol Be) dnEo] A4g .
Al Al 3 L¢ AFERE QIFE sl 2AA o] EA4S oW
= AAAE 5= S AoR wdE F8ege 4
& ELE 7| 4= Q& Alolet 7| E T, .
220 (a) Failure of Lower Level Specimen

200
180
160
140 131.5

No Tack coat RSC-4 Tackless |I

Elasped times (min.)

120

100 83.5
80
60
40
20
0

Type of Materials ) Failure of Upper Level Specimen

Fig. 14 Permeability Test Result

AVRANE 2 AT Fig 159 29t Fig, 15
A Adrgstal Qe A3t o] Tack coat’t §l= 4%
E

AR} 2 ATE Y 913

L
e =
o

>~
>

©

=2

g

!I.

s

ox

of

o

T

o

2

F—‘?i' m£

9] Qe (c) Failure at Tack Coat Layer
A Fig. 16 Fracture Shape of Specimen

=285 =27 - 193 M2z 31

rot



Aste] APE Ao 7 Fig. 17 60T 30%, 60
BN E A S g4ds FAsE & feksS Al
slatal FaFof Eo9)

o] Z4dt= Ao R et o]= Trackless #3

=30 min =60 min

8

6

4 I
.—

Rubber RSC-4

Percentage of Black Area (%)

N

o

Tackless

Type of Materials

Fig. 17 Tracking Off Test by Digital Image Processing

3

9ste] dutw 2634 AF
g AFsoH, Fig. 18 @
io!

Rl 2 o [

= ZAAE 94k RSC-4 "I EE ARSRE 7to) A

A A ol

o AT Fig. 15(0)9] @23 AJ#HQl RSC-4 €=
AT A= ol T FAAE Fol &= I

oM 7|E OFATE F} AIHOIATE F HAHAA

TARge] o3t BmES] 4
2 shushx] £37) ujRolet Bereh

o

(b) Core Specimen

Fig. 18 Field Core Specimen

as

2 e SllA ARE L, EiE o] ATEAL QL

=S
T
3

el

.H

[e]
Lo} Abol T B AF, BAA R et A
=

HILE X oF

Trackless T E(Tack Coat)A| &2 HAHE

, B¥E o A

me
ox
>,
N
N

e Bkt
H

o=
E7

N
do
ot
vs]
S3)
[@p]
NI\
2,
iy
i)
—
—~
Qo
(@]
=
[0}
w0
[0}
|
B

]
P& sl Urebd o, A AJZE 2413 o]
2 o] AA MAEE A2 Yepylt

ZF1AH(Pull off test)2d} HEER & Zfo]
g4 eFokot, RSC-47}F thar RARIAAY =

Hor ox
=2 o
o [N

)
i

Nore
2L g

S~

ofi

Hm o ob ok % oi _I%%
EhLEm g
g = w0
ox ) f f oe I
° = o
) lo
o fu
> £
re Sul
i 3L
rlr Hu)
2
|o

@ HU
T
o
5L
|o

g

Bl
>
~
o

32 International Journal of Highway Engineering - Vol.19 No.2



el
)
_?L
X
)
5y
fr
=
|o
g
K
K
L
i)

=D [ )
to 4z = 'lé F‘E‘T
O. 0.
= oo T Tx
OE lo H-l H-l

)

B

mO

Ho ¥ 1@ =
o, 4>

N (TR O

28 Il A= Trackless
o Al o]

oty
[m
2
il
o

2

oF

B P
>
e
b o

ox
1o
iy o
_\::1‘
2 o £ b Jr o
:c’)g
s

> H

P D DY ek
o dm 2 oX

2

o H

o

2

£ fob

ol

ol

2
I TS
3
g =
:
— el
2 2
o)
i)
H—I JlN'
(m ox,
. rif,
op L
(o B <
qn o
3 oo
s
1o
ro ol
S ogr go 32 R
4o o N

TE R

tlo o

1o fou
2
2

o

=

<

)

>

=

[

)

o

N

ol KU oZ rlr
m@% p)
H-IXEFT"__&’
*Pm%ﬁrlr
-
&N—lmlmr—%
B R L
Lo o of
k1 0%
2 oL
__4_}‘_‘1-4
oL >
NIO{OIDI'O?J:
PR
= SN
)
S 2
2 12 (o o
H'IH'IFH“&
b Imox oy
Home o >
R

‘Q, ol
gﬁ =
patk
|o
U
e
L

S}, mpep
A= Trackless B|ZE E¢]2

B 5P AECH wE

=
=

Hd

ue e Olf

ot

=

%y fo T o

Lo K1 oF H e o
o ox x o) ol oX

H jg 2 mlo rO
ot
i)
o

QL
el
55
i)
K

= LITIM] ZF2AATEA| "EtO[0] 21
FEMOATE L2 2015 = BAT|HTIEIHUR|
SLUNZAIRS] RS ot »dlE A+ Z

|

IAIRE =7 AL

)
e
40

iy & o A

o
=2
|_|-|
Ho
mo
M
=
re

REFERENCES

Asphalt Tack Coating, Pavement work tips-No. 51, (2013) , online
access on Dec. 05, 2016.

Bryan Wilson, Tom Scullion, Abu Faruk. (2015) Evaluation of
Design and Construction Issues of Thin HMA Overlays, Texas
A&M Transportation Institute College Station, Texas 77843-
3135

Chen, Y., Tebaldi, G., Roque, R., and Lopp, G. (2012) Effects of
Trackless Tack Interface on Pavement Top-Down Cracking
Performance, Procedia - Social and Behavioral Sciences 53 (
2012 ) pp432-439.

Chen, Y. George, L. and Reynaldo, R. (2012) Test Methods to
Evaluate the Effect of Interface Bond Conditions on Top-Down
and Reflective Cracking, Engineering Journal Vol.16, Issue 4.

Cho, M.J. (2013) Investigation into Bonding Characteristics of Tack
Coat Materials for Asphalt Overlay on Concrete Pavement,

International Journal of Highway Engineering, Vol. 15, No. 4,
pp85-94.

Clark, T. M., Rorrer, T.M., amd Mcghee, K.K. (2011) Trackless
Tack Coat Materials- A Loboratory Evaluation for Performance
Acceptance, TRB2010 Annual Meeting CD-ROM.

Clark, T. M., Rorrer, T.M., amd Mcghee, K K. (2012) Trackless
Tack Coat Materials: A Laboratory Evaluation for Performance
Acceptance, Virginia Center for Transportation Innovation and
Research Final Report, VCTIR 12-R14.

Hachiya, Yoshitaka., Umeno, Shuichi. and Sato, Katsuhisa (1997)
Effect of Tack Coat on Bonding Characteristics at Interface
between Asphalt Concrete Layers, Journal of Japan Society of
Civil Engineering.

Im, J., Kim, Y. R., Yang, S. (2014) Bond Strength Evaluation of
Asphalt Emulsions used in Asphalt Surface Treatments,
International Journal of Highway Engineering, Vol. 16, No. 5,
ppl-8.

Johnson, Eddie N. Cole, Melissa K. and Pantelis, John. (2015), Tack
Coat Testing - Measuring Field Bond Strength, Minnesota
Department of Transportation.

JEAA(Japan Emulsified Asphalt Association). (2011) Method of
test for tire deposition rate of tire adhesion resistant type
Emulsified Asphalt.

Lee, Jaejun., Kim, Seung-Hoon., Lim,Jaekyu., Han,Jongmin. and
Lee, Kwang-Joon. (2014) Evaluation of Domestic Tack-
Coating Material’s Properties for Asphalt Concrete Pavement,
International Journal of Highway Engineering, Vol. 16, No. 6.
pp121-128.

MOLIT(Ministry of Land, Infrastructure and Transport) (2016)
Standard Specification of Asphalt Concrete Pavement
Construction Chapter 9. (= E 55 (2016) =2 -FAFEFA|
WA A9 7

Mohammad, L. N., Elseifi, M.A., Bae, A., Patel, N., Button, J., and
Scherocman, J.C. (2012) Optimization of Tack Coat for HMA
Placement, NCHRP Report 712, Transportation Research
Board of the National Academies.

Mohammad, L.N., Hassan, M., and Patel, N. (2011). “Effects of
tack coat shear bond characteristics on pavement performance
at the interface”, Journal of the Transportation Research
Record.

Patel, Nachiketa Bharat. (2010), Factors Affecting the Interface
Shear Strength of Pavement Layers, Thesis of Master of
Science in Civil Engineering of the Louisiana State University.

Raposeiras, A.C., Vega-Zamanillo, A., Calzada-Pérez, M.A.,
Castro-Fresno, D. (2013) Construction and Building Materials,
Vol. 44, pp228-235.

Rhee, SukKeun, (2010) Improvement of Low Noise and Porous

Pavement Quality Reoprt, Seoul Metropolitan Goverment. (9|
AL, (2010) A4 vl OfATE A A et

30 A, A4S E ),

ror

=285 =27 - 193 M2z 33



Tashman, Laith., Nam, Kitae. and Papagiannakis, Tom. (2006) State Department of Transportation, Final Report Washington
Evaluation of the Influence of Tack Coat Construction Factors Center for Asphalt Technology.
on the Bond Strength Between Pavement Layers, Washington

34 International Journal of Highway Engineering - Vol.19 No.2



