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ABSTRACT

In Korea, concrete pavements account for 66% of all pavements and Jointed Concrete Pavement (JCP) is the main one.
Spalling of joints, which is a representative damage of JCP pavement, is threatening ride comfort, vehicle damage, and driver
safety. There is an increasing interest in maintenance methods due to aging of concrete pavement. As a repair method for aged
concrete pavement, the asphalt overlay method, which is advantageous in smoothness, noise, and construction period, is most
often applied. However, pavement damages such as reflection cracking, shoving and pothole occur due to lack of adhesion
between the existing concrete pavement and the new asphalt pavement. There is a need for a new method for preventing such
pavement damage and extending the life of the pavement. In this investigation, an impermeable layer was applied on top of the
existing JCP to reduce reflection cracking propagating from the bottom, increase adhesion with the existing pavement, and
prevent penetration of rainwater and chlorides from the top. Thus, the durability of the pavement was secured and the lifetime
of the pavement was extended at the same time. The impermeable layer is a thin sand mastic mixture(TSM) using a binder of
PG88-34 with improved performance at low and high temperatures. In this study, the reflection cracking resistance, rutting
resistance, and low-temperature bending strain of the TSM were evaluated through lab experiments, and field applicability
was confirmed through test beds.
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Table 1. Test results of Asphalt binder

Classfication Unit Results
Performance Grade - PG88-34
G*/sin ¢ at 88°C (Original) kPa 2.82
G*/sin§ at 88°C (after RTFO) kPa 2.99
G*xsind at 31°C (after PAV) kPa 1205
Stiffness at -24°C MPa 245
m-value at -24°C - 0314

Table 2. Results of Mix design

OAC Hot bin(kg) Filler AP Sum
(%) 6 mm~3.5 mm 3.5 mm (kg) (kg) (kg)
MA 6 13.0 183 557 130 130 1,000

Mixtures
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Table 3. Test results of TSM mixtures

Classification Unit Results Specification Test Method
Tensile bonding strength (-10°C) MPa 1.95 1.5<
Tensile bonding strength (-23°C) MPa 1.29 0.8<
S N -10°C MPa 2.25 0.8< KS F 4931
ren
Shear gt 23°C MPa 0.34 0.15 <
bonding
Performance ) -10°C - 0.7 0.5<
Strain
23°C - 1.2 1.0<

Table 4. Test results of Reflection cracking test

Total Thickness

o (SMA layer + TSM layer)
Classification
5cm 5cm 5.5cm 6 cm
(5 cm+0cm) (4 cm+ 1 cm) (4cm+ 1.5 cm) (5em+1cm)
Fracture cycle 1,366 2,844 3,325 3,124
Ratio 1 2.1 24 2.3
Reflection Cracking Tes:cm Asphalt
[ 5cm
e 1 | dem ®
.
Vertical —» "’;\T J,"'l + Zem
crack 1 lem
Impermeable Mastic Layer
PCC PCC

Fig. 1. Reflection cracking test
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Fig. 2. Test bed

Fig. 3. Accelated Pavement Test Fig. 4. 3D Scanner

Table 5. Test results of Rut depth using 3D scanner

Classfication TSM Section Control Section
Rut depth(mm) 5.89 9.59
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Table 6. Test beds
Section Date Lane Legth (m)
Ist Hoeng-seong IC 11.06.2019 1 56
2nd Ham-pyeong 11.02.2020 2 700
3rd Dam-yang 11.12.2020 1,2 500
4th Bu-yeo 06.02.2021 1,2 500
Sth Hoeng-seong ~ Hogn-cheon 08.18.2022 1,2 500

Fig. 7. TSM thickness

Fig. 8. Cross section
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JCP

. Lane 2
Before After Cross section

Fig. 9. Hoeng-seong IC

(a) Core Sample (b) Bonding Strength Test

Fig. 10. Core sample (left) and Test (Right) (Hoeng-seong IC)

Table 7. Tensile bonding strength test results

Classfication 1 2 3 Average
Tensile bonding strength (MPa) 0.82 0.81 0.84 0.82
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Fig. 11. On-site status of test beds
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