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Abstract The demand for porous asphalt mixtures is increasing because it has a range of functions, such
as reducing traffic accidents and traffic noise. On the other hand, its application is delayed due to
concerns about durability. This study examined the effects of the maximum aggregate size, temperature,
and porosity of an asphalt mixture on the durability. To this end, the durability measure was set to the
Cantabro loss rate. Mixtures having the same porosity of 20% and the maximum aggregate diameters of
13 mm, 10 mm, and 8 mm were tested at 20C and -20T. Mixtures containing 20% and 22% voids with
the same material having the same diameter were tested. With 20% porosity, there was no significant
difference in durability when there was a change in the maximum aggregate size. There was a significant
difference between 20TCand -20T, but no significant difference in durability when there was a 2%
difference between 20% and 22%. The significance of this study is that the durability was presented
quantitatively by tests and statistical analysis. This research will help improve the durability of porous
asphalt mixtures by evaluating the factors affecting the durability quantitatively.
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Table 1. Characters of Asphalt Binder

Characters Unit Test Value
Performance Grade - €Y} PG82-22
G*/sind at 82T (Original) kPa ) 1.34
G*/sind at 82T(after RTFO) kPa 2) 2.28
G*/sind at 82T (after PAV) kPa 2) 1.020
Stiffness at -12T MPa (3) 141
m-value - (3) 0.34
Flash Point T 4) 329
Viscosity(135C) Pa.s (5) 3.0
Mass Loss(after RTFO) % (6) -0.11
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(6) KS M 2259:1980[13]
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Table 2. Properties of Asphalt Mixtures

Content (%
Classification )
Agg. Filler Binder
8mm, 20% 91.90 2.84 5.26
10mm, 20% 92.44 2.86 470
13mm, 20% 92.15 2.85 5.00
10mm, 22% 92.64 2.86 4.50
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Fig. 1. Aggregate Gradations for Asphalt Mixtures
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Fig. 2. LA Abrasion Tester in Constant
Temperature Chamber

Fig. 3. Shapes of Specimen Before and After Test

Table 3. Results of Cantabro Test for Asphalt Mixtures
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Class © [heore | A | lowty | 20%2F 22%0lAe] At AR O ofv] gl FolS
1001.8 | 95138 4.99 el =7t AZsr|2 st
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Table 5. ANOVA for Maximum Size and Temperature

Source Sum of Square DF Mean Square F Ratio P-Value F Rejection
Factor A(row) 676.139 1 676.139 159.6381 2.72E-08 4.747225
Factor B(column) 24.58874 2 12.29437 2.902731 0.093706 3.885294
Interaction 44.51354 2 22.25677 5.254878 0.022954 3.885294
Error 50.8254 12 4.23545
Total 796.0667 17
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Table 6. Summary of Fit for Air voids and

Temperature
Class Sum. 20% 22% Total
Obs. 3 3 6
5 Sum 23.13 31.86 54.99
20C
Mean 7.71 10.62 9.165
Var 1.1383 1.1827 3.46883
Obs. 3 3 6
20t Sum 66.49 67.54 134.03
Mean 22.16333 22.51333 22.33833
Var 14.02093 9.740033 9.541137
Obs. 6 6
Total Sum 89.62 99.4
Mean 14.93667 16.56667
Var 68.73335 46.80451
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