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Characterization of Asphalt Pavement Distress
Using Korean Pavement Research Program
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Dept. of Civil Engineering, Kongju National University
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Abstract The main purpose of this study is to evaluate the main parameters involved in the asphalt pavement
distresses, including IRI (International Rough Index), fatigue, and permanent deformation. The main parameters are
the region (Seoul and Busan), traffic level, asphalt binder, maximum aggregate of surface course, thickness of the
surface course and base. A total of 64 case studies were carried out under the auspices of the KPRP (Korea Pavement
Research Program). From the analysis of the KPRP test results, the key factors for the asphalt pavement distress were
determined. Considering the effect of one variable in the basic condition, asphalt binder was the major factor having
an effect on the distresses for an AADT (Annual Average Daily Traffic) of 5000 in the Seoul area. Among the
remaining factors, the results were found to be in the order of the base layer thickness (A), surface layer thickness
(B), and aggregate particle size thickness (D). The same results were obtained for an AADT of 10000. In the case
of Busan with an AADT of 5000, the same result was obtained as for Seoul. Among the remaining factors, the results
were in the order of the base layer thickness (A), aggregate particle thickness (D), and surface layer thickness (B).
Even though there was a slight difference in the effect of the traffic level and region, asphalt binder was the parametet
having the greatest effect on the asphalt pavement distress. In the case where the effect of multiple parameters was
analyzed, the combination of the asphalt binder and base thickness showed a relatively strong effect.
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Table 1. Parameters for Analysis Size Binder Thic (cm) D
(mm) (cm) Number
Type Parameters D C B A
A Base Thickness 15 SL13-1
(15cm, 20cm) 12 (standard)
B Surface Thickness PG 58-22 20 SL13-2
(12cm, 14cm) 15 SL13-3
. 14
c Asphalt Binder 3 20 SL13-4
(PG58-22, PG64-22, PG76-22)
. . 15 SL13-5
D Maximum Size of Aggregate 12 ” SLG
(13mm, 20mm) PG 76.22
. Traffic (AADT 5,000, 10,000 ) " 15 SL13-7
ete. Region (Seoul, Busan) 20 SL13-8
15 SL13-9
12 20 SL13-10
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Table 3. Ranking for IRI

Seoul
Parameter AADT 5,000 AADT 10,000
IRI | Rank D IRI | Rank D

Standard | 100 16 | SLI3-1| 100 16 | SHI13-1

A 923 2 SL13-2 | 932 2 SHI3-2

B 94.9 3 SL13-3 | 932 2 SH13-3

C 87.2 1 SLI3-5 | 86.4 1 SHI13-5

D 97.4 4 SL20-1 | 100 4 SH20-1

Busan
Parameter AADT 5,000 AADT 10,000
IRI | Rank D IRI | Rank D

Standard | 100 4 121-“1 100 4 BH13-1

A 94.4 2 BLI3-2 | 94.9 2 BHI13-2

B 97.2 3 BLI3:3 | 974 3 BHI3-3

C 88.9 1 BLI3-5| 87.2 1 BHI3-5

D 100 4 BL20-1 | 100 4 BH20-1
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Table 4. Ranking for Fatigue

Seoul
Parameter AADT 5,000 AADT 10,000
Fatigue| Rank ID |Fatigue| Rank 1D
Standard | 100 16 SL13-1 | 100 16 SH13-1
A 67.1 2 SL13-2 | 82.6 2 SH13-2
B 81.9 3 SL13-3 | 85.0 3 SH13-3
C 56.8 1 SL13-5 | 67.1 1 SH13-5
D 81.9 3 SL20-1 | 99.1 4 SH20-1
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Table 5. Ranking for Rutting

Seoul
Parameter AADT 5,000 AADT 10,000
Rutting | Rank ID |Rutting| Rank ID
Standard | 100 4 SL13-1 | 100 3 SH13-1
A 88.9 2 SL13-2 | 90.0 2 SH13-2
B 88.9 2 SL13-3 | 100 3 SH13-3
C 77.8 1 SL13-5 | 80.0 1 SH13-5
D 100 4 SL20-1 110 4 SH20-1
Busan
Parameter AADT 5,000 AADT 10,000
Rutting| Rank ID |Rutting| Rank ID
Standard | 100 2 BL13-1 | 100 2 BH13-1
A 114 3 BL13-2 | 112 3 BH13-2
B 114 3 BL13-3 | 112 3 BH13-3
C 71 1 BL13-5 75 1 BH13-5
D 100 2 BL20-1 | 100 2 BH20-1
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Table 6. Ranking for IRI
Seoul
Parameter AADT 5,000 AADT 10,000
IRI Rank 1D IRI Rank 1D
Standard | 100 7 SLI13-1 | 100 7 SH13-1
C, D 87.2 3 SL20-5 100 6 SH20-5
B, D 923 6 SL20-3 | 95.5 5 SH20-3
B, C 84.6 2 SL13-7 | 84.1 2 SH13-7
A, D 89.7 4 SL20-2 | 90.9 4 SH20-2
A, C 82.1 1 SL13-6 | 79.5 1 SH13-6
A, B 89.7 4 SL13-4 | 88.6 3 SH13-4
Busan
Parameter AADT 5,000 AADT 10,000
IRI Rank ID IRI Rank ID
Standard | 100 7 BL13-1 100 7 BH13-1
C, D 88.9 2 BL20-5 | 89.7 3 BH20-5
B, D 97.2 6 BL20-3 | 97.4 6 BH20-3
B, C 88.9 2 BL13-7 | 87.2 2 BH13-7
A, D 94.4 5 BL20-2 | 923 4 BH20-2
A, C 86.1 1 BL13-6 | 82.1 1 BH13-6
A, B 91.7 4 BL13-4 | 923 4 BH13-4
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Table 7. Ranking for IRI

Seoul
Parameter AADT 5,000 AADT 10,000
IRI Rank ID IRI Rank ID
Standard | 100 5 SL13-1 | 100 5 SH13-1
A,
B, C 79.5 1 SL13-8 | 77.3 3 SH13-8
A, 87.2 4 SL20-4 | 86.4 4 SH20-4
B, D ) )
B, 84.6 3 SL20-7 | 75.0 2 SH20-7
C, D ’ ] ’ ]
A BD’ ¢ 79.5 1 SL20-8 | 70.5 1 SH20-8
Busan
Parameter AADT 5,000 AADT 10,000
IRI Rank 1D IRI Rank 1D
Standard | 100 5 BL13-1 | 100 5 BH13-1
A,
B, C 83.3 1 BL13-8 | 82.1 2 BH13-8
A, 91.7 4 BL20-4 | 89.7 4 BH20-4
B, D ’ ’
B, 86.1 3 BL20-7 | 84.6 3 BH20-7
C, D : ’
A BD’ ¢ 83.3 1 BL20-8 | 79.5 1 BH20-8
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Table 8. Ranking for Summary

Seoul, AADT 5,000

Parameter

IRT Fatigue | Rutting | Sum Rank D
Standard | 100 100 100 300 5 SL13-1
A 92.3 67.1 88.9 248.3 2 SL13-2
B 94.9 81.9 88.9 265.7 3 SL13-3
C 87.2 56.8 71.8 221.7 1 SL13-5
D 97.4 81.9 100.0 | 279.4 4 SL20-1

Seoul, AADT 10,000

Parameter

IRI Fatigue | Rutting | Sum Rank ID
Standard | 100 100 100 300 5 SH13-1
A 93.2 82.6 90.0 265.8 2 SH13-2
B 93.2 85.0 100.0 | 2782 3 SH13-3
C 86.4 67.1 80.0 233.5 1 SH13-5
D 100 99.1 110.0 | 309.1 4 SH20-1

Busan, AADT 5,000

Parameter

IRI Fatigue | Rutting | Sum Rank D
Standard | 100 100 100 300 5 SH13-1
A 94.4 723 1143 | 281.1 2 SH13-2
B 972 88.4 1143 | 299.9 4 SH13-3
C 88.9 57.1 71.4 217.5 1 SH13-5
D 100 96.4 100.0 | 296.4 3 SH20-1

Busan, AADT 10,000

Parameter

IRI Fatigue | Rutting | Sum Rank ID
Standard | 100 100 100 300 5 BHI3-1
A 94.9 72.9 112.5 | 280.3 2 BH13-2
B 974 87.7 1125 | 2977 4 BH13-3
C 87.2 56.8 75.0 219.0 1 BH13-5
D 100.0 96.8 100.0 | 296.8 3 BH20-1
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