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Tam Minh Phan* * Phat Tien Nguyen® * B2 « ZIN|S*

This study aims to determine the optimal design method and chip sizes using a modified Hamburg
wheel tracking test and sweep test. Three chip seal design methods, including Austroads, McLeod, and
Vietnam methods were considered to design several chip seal mixtures using different aggregate sizes
(e.g., 12.5 mm, 9.5, 4.75, and 2.36 mm) and binder types. The performances of chip seal mixture were
evaluated by aggregate loss and bleeding susceptibility. The sweep test was adapted to test the amount
of aggregate loss by sweeping effect. In addition, modified Hamburg wheel tracking (HWT) test was
developed with a fixed pneumatic rubber tire to estimate aggregate loss caused by braking -effect.
Meanwhile, modified Hamburg wheel tracking test with rolling pneumatic rubber tire was employed to
conduct bleeding susceptibility. Then, bleeding area was measured by image analyzing process. The
result from aggregate loss test showed that the Austroads design method acquired the lowest aggregate
loss compared to McLeod and Vietnam method. In addition, the consistent aggregate loss results from
both sweep test and modified HWT test showed a promising method to use modified HWT test to
simulate aggregate loss by braking effect. Besides, bleeding percentage was not only affected by the
binder application rate but also related on the aggregate size and the number of layers applied. The
Austroads and McLeod chip seal mixture showed an approximate 20% lower bleeding percentage than
that of the Vietnam mixtures. Finally, 9.5 mm chip aggregate was optimal size for a single chip seal,
while 4.75 mm and 2.36 mm chip were recommended for double chip seal.
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*** Dept. of Civil Engineering, Kunsan National University (E-mail : dpark@kunsan.ac.kr)
**** Division of Highway Research, Korea Institute of Civil Engineering and Technology (E-mail : jewonkim@Xkict.re.kr)
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The current study aims to evaluate tack coat performance of asphalt pavement by shear-bond strength
test and four-point bending test. Two types of tack coat with different viscosity were used, including
RSC-4 and ILT-4. To mimics the effect of truck tires on the tack coat surface during construction
process, three contents of tack coat were considered, which were 0%, 50% (Figure 1), and 100%. In
this study, the performance of tack coat were evaluate by shear-bond strength test and four-point
bending test. The results indicated that tack coat samples acquired 50% higher shear-bond strength than
that of without coating sample. The higher coating area leads to the greater shear-bond strength.
Regarding four-point bending test, asphalt sample with tack coat gained the higher number of failure
cycles than the control sample. For example, the failure cycles of ILT-4 sample and RSC-4 sample
were four times and two times higher than control sample, respectively. Finally, the Tukey-Kramer
statistical analysis showed that there were significantly different between tack coated sample and control
sample in terms of shear-bond strength and number of four-point bending cycles. In other words, tack

coated process could improve the resistance to cracking of asphalt mixture.

Figure 1. Four-point bending test of tack coat sample
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This study introduces an asphalt crack sealing method using 3D printing technique. The Delta type of
3D printer was utilized crack sealing capacity of asphalt pavement as shown in Figure 1. Python
programing language was used to control applications of asphalt binder in 3D printer. Meanwhile, the
temperature of binder and nozzle were controlled by Arduino. Several asphalt asphalt binder materials
were examined to determine the optimum binder in terms of crack sealing. Three different types of
asphalt binder were considered including PG 58-22, PG 64-22, and PG 82-22. The properties of crack
sealed asphalt samples were investigated by indirect tensile strength test. In general, the results indicated
that crack sealed asphalt presented a better results than that of asphalt sample without sealing. The
crack sealed sample was approximately 20% higher, while the fracture energy was more 90% higher
than sample without sealing. In addition, crack filled presented a more ductile behavior than that of
control sample. Finally, the current study recommended PG 58-22 as an optimum asphalt binder in

terms of crack sealing by 3D printing technique.

Figure 1. Crack sealing by 3D printing technique
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