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Evaluation of Optimized Application Rate of Emulsified Asphalt

using Uniaxial Compression Test and Regression Analysis
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ABSTRACT

PURPOSES : Emulsified asphalt is critical for road construction. The objective of applying asphalt emulsion as an adhesive is to prevent the
phenomenon of debonding between the upper and lower layers. The quantity and veriety of bituminous material can be varied according to the
type of pavement and site conditions. The objective of this study is to reveal the optimum application rates of the emulsified asphalt materials
by types of tack-coats using Interface Shear Strength(ISS).

METHODS : In the research, emulsified asphalt was paved on the surface of the divided mixture. The specimens of paving asphalt emulsion
were utilized to evaluate the bond strength of tack-coat materials. In the evaluation process, NCHRP Report 712 was utilized to investigate the
Interface Shear Strength, which reflects the bond capacity of asphalt emulsion. Then, the optimum residual application rates by tack-coat types
were determined using regression analysis.

RESULTS : As a consequence of squared R values investigated from 0.7 to 1 as part of the regression analysis, the tendency of predicted ISS
values was compared with the results. The optimum residual application rates of AP-3, RS(C)-4, QRS-4, and BD-Coat were determined to be
0.78¢/m? 0.51/m? 0.53 {/m?, and 0.73 £/m?, respectively, utilizing 4th regression analysis.

CONCLUSIONS : Based on the result of this study, it was not feasible to conclude whether higher residual application of tack-coat material
leads to improved bond capacity. Rather, the shearing strength varies depending on the type of pavement.
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Table 1. Tack Coat Application Rate(£/m)

Case Emulsified Application rate(case)
asphalt type 4| =2|-3|-4|-5]|-6
1 AP-3 0.3|/04/05]06|0.7]|08
2 RS(C)-4 03]04/05|06|07]08
3 QRS-4 03|04|05|06|07|08
4 BD—-Coat 03]04/05|06/|0.7]0.8
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(b) Shear Testing Set-Up

Fig. 3 Shear Test using Compression Test
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Table 2. Shear Test Results for ISS

e _ Rgsidual 2 Ultimate ISS
application rate({/m)| load (N) (kpa)
0.3 648 415
0.4 851 54.5
0.5 1044 66.8

AP-3
0.6 859.7 551
0.7 619 39.6
0.8 557.7 357
0.3 1056 67.6
0.4 1024.7 65.6
0.5 1335 85.5

RS(C)-4
0.6 1054.3 67.5
0.7 1015.3 65.0
0.8 846.7 54.2
0.3 727 46.6
0.4 832.3 53.3
0.5 914.7 58.6

QRS—4
0.6 1130 724
0.7 1362.3 87.2
0.8 1247.7 79.9
0.3 751 48.1
0.4 831 53.2
0.5 854.3 54.7
BD-Coat 0.6 987 632
0.7 1157 741
0.8 1243.7 79.7
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Table. 3 Regression Analysis Result

Type | Coefficients Value R? RMSE (kpa)

8045.4
-16567
11838 0.9862 1.047
-3423.1
384.92

V]

AP-3

7489.5
-16393
12709 0.7185 4.052
-4116
539.86

RS(C)-4

-6938
14097
-10253
3242.8
-327.89

QRS-4 0.9999 0.181

-3824.8
8207.4
-6269.8
2069.8
-199.13

BD-Coat 0.9993 0.258
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Fig. 5 Predicted ISS using Regression Analysis
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