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ABSTRACT

OBJECTIVES : Bituminous materials, such as tack coat, are utilized between pavement layers for improving the bond strength in pavement
construction sites. The standards regarding the application of bituminous material are not clearly presented in the Korean construction guideline
without RS(C)-4. Hence, the objective of this study is to determine the optimum content of bituminous materials by analyzing interlayer shear
strength (ISS) from the direct shear tester, which was developed in this research. The shear strength of tack coat was defined with the sort of
bituminous materials.

METHODS : The mixtures for the shear test were made using marshall mix design. The specimens were vertically and horizontally
separated for the direct shear test. The separated specimens were bonded using bituminous material. The objectives of the experiment are
to determine the performance of bond and shear properties resulting from slippage, rutting, shovel, and corrugation of asphalt pavements.
A machine based on the Louisiana interlayer shear strength tester (LISST) of NCHRP Report-712 was developed to determine the ISS.
The applied types of tack coat were RS(C)-4, AP-3, QRS-4, and BD-coat with contents of 0.3 {/m?, 0.45 ¢/m? 0.6 {/m’, and 0.8 {/m?
respectively.

RESULTS : Table 2 gives the results of the direct shear test using the developed shear machine. The BD-coat type indicated the highest
average ISS value compared to the others. Between the surface and binder course, optimum tack coat application rates for AP-3, RS(C)-4,
QRS-4, and BD-Coat were 0.6 {/m?, 0.3 ¢/m? 0.6 £/m? and 0.45 {/m? respectively. These optimum contents were determined using the
ISS value.

CONCLUSIONS : The ISS values of AP-3, RS(C)4, and QRS showed similar tendencies when ISS increased in the range 0.3~0.6 {/m?, while
ISS decreased when the applied rate exceeded 0.6 ¢/m?. Similarly, the highest ISS value of the BD-coat was observed when the applied rate was 0.45
{ /m’. However, shear strength was similar to the maximum value of ISS when the tack-coat application rate of BD-Coat exceeded 0.45 {/m>.

Keywords
Louisiana tack coat quality tester (LTCQT), Louisiana interlayer shear strength tester (LISST), Bituminous material, Tack coat, Interlayer
shear strength (ISS), Marshall mix design, Bond strength, Slippage, Rutting
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Table 1. Condition for Applied Tack—Coat

Application rate Quanity of tack coat
(2/m) (g/m?)
0.3 2.4
0.45 3.6
0.6 4.7
0.8 6.3
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(a) Longitudinal Cutting
Fig. 2 Cutting Plane of HMA Mixture

(b) Lateral Cutting
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Table 2. ISS Result from Shear Test

Application rate - Py ISS

Type (2 /) Condition N) (Pa)
0.3 1 685 | 87.216.9
0.45 2 320 | 407437

AP-3
0.6 3 770 | 98,039.4
0.8 4 500 | 63,662.0
0.3 1 880 | 112,045.1
0.45 2 325 | 41,380.3
e RSC-4

= 0.6 3 655 | 83.397.2
= A 0.8 4 175 | 22,2817
off T AFAIE S AAE 4= 9t} Fig. 4+= Fig. 39 0.3 1 385 | 49,019.7
A NW71E DHIFS RS 5 A= BE A grea 045 2| 465 | 592056
o mooltt 0.6 3 740 | 942197
0.8 4 535 | 68,118.3
0.3 1 845 | 107,588.7
B0 Cont 0.45 2 1120 | 142,602.8
oa 06 3 1015 | 1292338
0.8 4 1070 | 136,236.6
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Fig. 5 Result of Direct Shear Test

Table 3. Error Analysis of Shear Test

- RMSE MPE
Type Condition N) (%)
1 9.43 6.67
2 42.49 12.82
AP-3
3 12.47 556
4 21.60 11.43
1 8.50 1.73
2 69.56 1.1
RSC-4
3 23.21 248
4 66.37 11.84
1 86.63 10.26
2 133.67 16.07
QRS—4
3 44.03 3.28
4 69.76 7.48
1 4552 0.28
BD-Coat 2 59.07 14.58
o2 3 54.37 9.96
4 62.36 10.00
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