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ABSTRACT

Cracking is an inevitable fact of asphalt concrete pavements and plays a major role in pavement deterioration. Pavement cracking is one of the
main factors determining the frequency and method of repair. Cracks can be treated with a number of preventative maintenance actions,
including overlay surface treatments such as slurry sealing, crack sealing, or crack filling. Pavement cracks can show up as one or all of the
following types: transverse, longitudinal, fatigue, block, reflective, edge, and slippage. Crack sealing is a frequently used pavement
maintenance treatment because it significantly extends the pavement service life. However, crack sealant often fails prematurely due to a loss of
adhesion. Because current test methods are mostly empirical and only provide a qualitative measure of the bond strength, they cannot
accurately predict the adhesive failure of the sealant. This study introduces a laboratory test aimed at assessing the bonding of hot-poured crack
sealant to the walls of pavement cracks. A pneumatic adhesion tensile testing instrument (PATTI) was adopted to measure the bonding strength
of the hot-poured crack sealant as a function of the curing time and temperature. Based on a limited number of test results, the hot-poured crack
sealants have very different bonding performances. Therefore, this test method can be proposed as part of a newly developed performance-
based standard specification for hot-poured crack sealants for use in the future.

PURPOSES : The purpose of this study was to evaluate both the adhesion and failure performance of a crack sealant as a function of its
curing time and curing temperature.

METHODS : A pneumatic adhesion tensile testing instrument (PATTI) was adopted to measure the adhesion performance of a crack sealant
as a function of the curing time and curing temperature.

RESULTS : With changes in the curing time, curing temperature, and sealant type, the bond strengths were found to be significantly different.
Also, higher bond strengths were measured at lower temperatures. Different sealant types produced completely different bond strengths and
failure behaviors.

CONCLUSIONS : The bonding strength of an evaluated crack sealant was shown to differ depending on various factors. Two sealant types,
which were composed of different raw materials, were shown to perform differently. The newly proposed test offers the possibility of
evaluating anddifferentiatingbetweendifferentcracksealants.Basedonalimitednumberoftestresults,this test method can be proposed as part of a
newly developed performance-based standard specification for crack sealants or as part of a guideline for the selection of hot-poured crack
sealant in the future.
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Table 1. Recommendations for Crack Sealing
(Yildirim, Y. et al. 2006)

Crack treatment method

Crack i
characteristics Crack sealing Crack sealing
w/routing
Width (in.) 0.2 to 0.75 0.2t0 1.0
Minimal to none | Moderate to none
Edge deterioration| < 25% of crack | < 50% of crack
length length
Annual hor|zqntal > 01 <04
movement (in.)
Transverse Longitudinal
Thermal Reflective
Transverse Longitudinal
Tvpe of crack Reflective Cold—Joint
P Longitudinal Longitudinal Edge
Reflective Distanctly Spaced
Longitudinal Block
Cold—Joint

Table 2. Crack Sealer and Filler Specifications
(CALTRANS, 2003)

Material Specifications  |Application A(;;)(r))srtosx. Aﬁ?;ox'
T/AASHT! t
(eIRREAE) ype ($/kg) | (years)
Asphalt CT section - 0.15~
emusion | 94/ Miom20g | "9 | g3 | 2™
Asphalt CT section . 0.03~
cements 94/M20, M226 Filling 0.15 24
Fiber Modified I . 0.35~
asphalt No specification Filling 0.60 6~8
Polymer -
modified CT section (E:::()gr 080~ |,
emulsion 94/M20, M226 sealing) 1.20
(PME) 9
Asphalt . ' 0.45~ "
rubber(AR) CT SSP 37-400 | Sealing 0,60 6~8
Specialty AR . . 0.75~ N
low modulus CT SSP 37-400 | Sealing 140 5~9
. CT SSP 41-200, ) 576~
Silicone SSP51-740 Sealing 675 4~6

CT: Caltrans specification
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(Kim, S. and Ko, Y. 2009).
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Table 3. Material Component
Component Sealant Sealant-Latex

Asphalt binder 50 45
Thermoplastic elastomer 8 8
Foral 1 1

Latex - 10

Tacifier 1 1
Plasticizer 5 5
Crumb rubber 5 5
Additive 10 15
Adhesion promotor 20 10
Total 100 100
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Fig. 2 PATTI Test Set Up (Im, et al. 2014)
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1. Sealant settlng 180 £+ 2°C

2. Pour the sealant on substrate

3. Curing the sample for planning curing time

4. Adhere the heating(180 + 2°C) pull stub on sealant

5. Curing for 1hr to adhere

6. Experiment

Fig. 3 BBS Test Procedure
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Fig. 5 Fatigue Testing Procedure

Al 742 &7 44
BBS test4 P2
= 5T, 25T, 35C¢} %“&%E—% FAAIZHO.5A]

4y 4A7Do e AsS Ak
2y7}9] ok “iEOMA FAYA
1 it} Fig. 60llA4]
A} o], 51 Mﬂi@ﬂ 2}e) A7}

9 1AZ7HA o] Bak e o] ¥
A7E o|Fof R wrt FIkshe 7

on 4AZk o|F RAZEY F7hgol

r\l
"|"
Mo

LA e A

of.
9|_l-4
=
pass

lo rlr
e

2
N
—_
.
o
na

tot
N
g
32 &
lor
s T

Fig. 72 FA2E 25ToA F AYES] AFo] 4
18 YeR 2 9t} Latex7F H7He A-EE R4
AlZE §Stol| wg F2HtE o) ®skyh uln|skgl oLt
Latex7} F7FEA] ¢ A-ES] A FYAIZo] 5

Hgs RA7gE)

Fig. 8 QAL 350 QFAAIZEe] Wafe] w2 4
AEY AFE Usha gtk 35TelAE RAGE
of Zjol7t glolont, F AUE] AFL LT A
2 b gtk Fig. 7oA el 250e] A%

T Aolgh AFL YT ASE ¢ F AT
35C 2o M= #E ARPA SRl dglol 4
AZE ol F RABA o] A WatE oA o AFL
UER L Qlt}, o]= 4AIZE B o] Fof +E AHA
7h b 5] A EI7] ool FREA S Mt gle
Aoz AotE
300
250
."7?
820 | B_/E——&
=
2
o 150
7
2 100
o
m
50 =F=Sealant == Sealant-Latex
O 1 L L L
0.5 1 2 4 24
Curing Time (hours)
Fig. 6 Adhesion Test Result at 5C
180
160 |
140 |
g 120t
e
H 100 |
s
5 80 | ,ﬁ———r/——
]
2 60t
a
40
=FEeSecalant  =te=Sealant-Latex
20
0 1 L 1 '
05 1 2 4 24
Curing Time (hours)
Fig. 7 Adhesion Test Result at 25C
180
160 E____E/E/E__-_'E'
140
z 120 |
£ 100 |
=)
=1
® 80 +
7]
o] 60 M
5
m 40
===Sealant === Sealant-Latex
20
O 1 L 1 1
0.5 1 2 4 24

Curing Time (hours)

Fig. 8 Adhesion Test Result at 35

-M17# M2 59



3.2. Al ZR0| [E 23i4x EN

AR OFAZE AYHA A FEAYES HAA5
< Brtety] sl tie it ofARE SetES AYS
A A|HE o] &3t BAFEE ZA5HAt Fig. 9
E 2 AgA ARES g 43t ofATE S3E A
H 9o 2EHEE 28ES AHS el Zolt, §
A3t ZANA F FHo| AYMES £ & 35T &
Ao A 0.5A17F, 1AIZE, 2A17F, AA|ZES] FAYA

=)
2>
)
Bu)
=
22
lo
A
=
i)

E

Aeltt. Fig. 103} Fig. 11914 & 4 9%
% FRo) ddet Ao wah RHEs} ol
]

N
;0
rlr
pacy
lo
i
i,
N
il
2
Aul
=
9
—
[\
rlr
)
o
1%
L
e
=

okATE Ageld ST HAE

pal

EERREE R E e

|

Fig. 9 Testing Samples of Marble and Asphailt
Mixture

=H=Sealant =A=—Sealant-Latex
160

=
=
=
5120 l B//
c
L
7]
- 80 |
c
(=]
7]
e,
40 -
0 L f L
0.5 1 2 4

Curing Time (hours)
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Fig. 14 Cohesion Failure
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