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ABSTRACT

PURPOSES: The objective of this study is to evauate the tack-coating material’s properties using the bitumen bond strength(BBS) test and
damping test as function of changed curing times. In this study, bonding strength tests were performed according to the curing time of tack
coating materias.

METHODS: In order to investigate bonding characteristic of tack coating materials, the Pneumatic Adhesion tensile Testing
Instrument(PATTI) device is used to measure the bond strength between the tack coating materials and aggregate substrate based on the
AASHTO TP-91. Also, damping test asin Situ test was used to determine an gppropriate traffic openting time for construction vehicle. Four
different tack-coating materials were used in this study. The BBS tests were performed a.one hour curing and testing temperatures of 5, 15T,
and 25 . Damping test was conducted a 30min, 60min, 90min, and 120 min of curing times with temperatures of 20C and 30C.

RESULTS and CONCLUSIONS: The BBS tet restilts show various bond strength as function of tack coat materias. At the same
testing condition, A tack coat materid shows amost two times higher than D tack coat materias athough both materials are satisfied the
criteria of material’s physical properties. Also, Dampting test results shows similar trend with BBS test result. The damping test result was
significantly changed as function of tack coat materials. Based on this study, the tack coating materid’s curing time is very important.
Therefore, both curing time and the bond strength's characterigtic hasto be considered in standard specification.

Keywords
ack coat, BBS damping te<t, curing

Corresponding Author : Han, Jong-min, Research Engineer International Journal of Highway Engineering

Jeonbuk Branch, Honam Business Division, Korea Conformity
Laboratories, Republic of Korea, 561-330, Korea

Tel : +82.63.271.9944 Fax : +82.63.271.9941

E-mail : jmhan@Xkcl.re.kr

http:/immww.ksre.or.kr/

ISSN 1738-7159 (print)

ISSN 2287-3678 (Online)

Received Nov, 14,2014 Revised Nov, 18,2014 Accepted Dec, 10,2014

1. ME

FERERY FANRES wHl Selele] B2 M
05,703kmo|™, °o]% 83%%] 88,184km+ ofA
FIYEZ ZAo] FHAGMOLIT, 2013), =

ekl wol % )
A3}

8}1

C’o]' o

St=z2sts =28 - HMi6H Moz 121



£ 7o) ol B Ei Eae|Ee) okiBE S35 2
2 A Aolu], AMIE 2aeE T 9o
AL oATE FS ABT o= F 3o RS
3ust7] §istol @4 AH§E T SltkMohammad et
al, 2012).

TErEE dHY £ i, gigog
Qlsto] ZAAA WY M2 RHL2 U, Al 2%
o £, 7|9 EF4Y, XEE 59 o fU6te
ERAFETEE HaA 427F Ytk(Cho, 2013). oA
PE ZAE 249 mty] w7l EE Fig, 1042
Lol A E Ttz AFotE o1 Qleto] H AT
9 =2 IAS o] WAt AP AHEE 23}
S A9 2AukEo] At dtHMohammad et

= AggoRM An

FATHORA BA2T)
A3e Pt A7
a

o
X
i
Ll
i)
~
H
_?L
3R
=
g
D

=]

0Q

@
“N
o
(@)
&

—_—l

Shear Mode
—_—

Tension Mode

e —

Fig. 1 Distress Modes at Pavement Interface under
Service Conditions (Mohammad et al., 2012)
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Table 1. Typical Tack Coat Application Rates
(Mohammad, 2012)

Pavement Application rate(gal/yd?)
Condition Residue | Undiluted | Diluted(1:1)
New HMA 0.03~0.04| 0.05~0.07 | 0.10~0.13
Oxidized HMA |0.04~0.06| 0.07~0.10 | 0.13~0.20
Milled
Surface(Ha) | 0-06~0.08| 0.10~0.13 | 0.20~0.27
Milled Surface(PCC)| 0.06~0.08| 0.10~0.13 | 0.20~0.27
Portland Cement | 540 06| 0.07~0.10 | 0.13~0.20
Concrete
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Fig. 2 Pick up of Tack Coat Materials by Constrcution
Truck
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Fig. 3 Tracking/Pickup Device Specified in ASTM D 711
(Clark, 2012)

Fig. 4 Draw Down Device for Applying Tack at
Desired Rate (Clark, 2012)
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Fig. 5 WDSOT Personal Performing the Torque
Bond Test (Al-Qadi, 2008)
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Fig. 6 UTEP's Pull-off Test (University of Texas at
El Paso, Al-Qadi, 2008)
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Fig. 7 Set—to—touch Test (Cho, 2013)
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Fig. 9 Preparatlon of Pull~out Stub by PATTI
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Table 2. Physical Properties of Tack Coat (A)
[tem Unit |Result| Spec” |Test Method
Viscosity _ ~
(Engler, 257) ! 1~15
Sieve test
% <
(1.18mm) k| 02 03
Adhesion - 3/4 > 2/3 KS M 2203 :
2008
Particle Charge + +
Sieve, Retained % 55 > 50
Residue Penetration
(25%) 1/10mm| 10 5~30
Soft point c | 76 | 850 K “2"0(2;50 :
Solubility in o _ )
trichloroethylene * 98.93 KS M 2203 -
" 2008
Storage stability % 0.6 <1

1) BATIZEERAE, JIS K 2208 : 2000, & A-5 SEREAEMAE

Table 3. Physical Properties of Tack Coat (B)

[tem Unit |Result| Spec? |Test Method
Viscosity _ o
(Engler, 257C) 5 1~6
Sieve test o
<
(1.18mm) * 0.2 =03
Adhesion - 3/4 | 2/3 0lx
Particle Charge + +
Sieve, Retained % 55 50 0|4 P'KS M 2203 :
Residue Penetration 2008
(25C) 1/10mm| 89 60~150
Residual
0|4
Ductility(ts'c) | ™ | 109 | 40°©l
Solubility in % 99.2 | 98 oAt

trichloroethylene

Storage stability | % 0.6 1 olst

Table 4. Physical Properties of Tack Coat (C)

ltem Unit |Result| Spec? |Test Method
Viscosity _ o
(Engler, 257) ° 1~6
Sieve test
00 S
(1.18mm) |02 03
Adhesion - 3/4 | > 2/3 0l
Particle Charge + +
Sieve, Retained % 55 50 0|4 [? KS M 2203
; - 1 2008
Residue Penetration
(25%) 1/10mm| 89 60~150
Residual Ductility
o4
70) cm | 109 40 0f
Solubility in % 992 | 98 oAt

trichloroethylene

Storage stability | % 0.6 1 0Jat

Table 5. Physical Properties of Tack Coat (D)

ltem Unit |Result| Spec? |Test Method
Viscosity _ -~
(Engler, 25C) 6 1~10
Sieve test o
<
(1.18mm) k| 02 =03
Adhesion - 3/4 <2/3
Particle Charge + +
Sieve, Retained % 58 > 50 |? KS M 2203
; ; 1 2008
Residue Penetration
(25) 110mm| 63 60~100
Residual Ductility
(7°C) cm 107 >100
Solubility in o :
trichloroethylene % | 98.78
Storage stability % 0.6 > 1
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3.2. BBS Test &}
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Fig. 10 BBS Test Result

3.3. Damping Test &1}
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Fig. 11 Damping Test Result at 20C
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Fig. 12 Damping Test Result at 30C
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Fig. 13 Damping Test Result at 20°C
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Fig. 14 Damping Test Result at 30C
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