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ABSTRACT

PURPOSES : This study focuses on conducting pavement rehabilitation for more deteriorated roads given a limited government budget.

METHODS : Therefore, we apply a optimization programming model of the permutation algorithm used for rehabilitating more deteriorated
pavement areas, which is subjected to the limited budget.

RESULTS : The permutation algorithm was evaluated in terms of determining the maximized rehabilitation of deteriorated pavement areas,
using the newly developed performance models such as fatigue cracking, rutting, international roughness index(IRI) through the surveying data
from 2006 to 2012. When compared with a traditional model of the so-called worst-first sequence(WFS) method, the permutation algorithm
worked better than the WES method, resulting in covering more deteriorated pavement areas given the limited government budget.

CONCLUSIONS : Through a case study, it could be concluded that the permutation algorithm provides more reliable results in terms of
rehabilitating more deteriorated pavement areas given the limited budget.
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Table 1. Date Used for Model Development
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Table 3. Relationship SPI and Deteriorations

SPI | Crack(%) [Rutting(mm)| IRI(m/km) Remark
6.0 7.0 20.0 6.0 Maintenance
Criteria

Content

Length (km)

Total Length

2,099.6

Expressway

398.7

Major Road

400.4

Miner Road

1,157.3

Bus Rapid Transit

1431

Table 2. Performance Model

Percentage |[EXPressway

y =0.001004 x2-0.000167 x

of Major Road

y=0.000775 x2+0.03101 x

Crack Minor Road

y=0.001357 x2+0.017219 x

Expressway

y=7.21E-05 x2+0.003423 x +4

Rutting | Major Road

y=4.594E-05 x2 +0.00228953 x +4

Minor Road

y=0.000273 x2+0.00738 x +4

Expressway

y="-7E-05 x2+0.030015 x +2.5

IRI Maijor Road

y=-0.000173 x2+0.011844 x +2.5

Minor Road

y=0.0001357 x2+0.015965 x +2.5
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Table 4. Percentage of Crack

Table 8. Adjustment of Criteria

—_— SPI Criterion SPl < 6 Content | Crack(%) [Rutting(mm) IRI(m/km)
onten
Percentage of Crack Above 7% Expressway 5
o Updated -
Expressway 32.05% - 10 15 Major Road 5.5
Criteria
Major Road 25.15% Minor Road 6.0
C(r;():k Minor Road 28.56%
Bus Rapid Transit 18.49% Table 9. Developed Equations Used for Deteriorations
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Table 7. Deterioration Ratios Related to SPI

Content SPI Criterion SPI < 6
Expressway 34.60 %
Major Road 36.17 %
SPI Minor Road 4371 %
Bus Rapid Transit 29.40 %
Total 38.58 %
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Table 10. Result of the Case Study through Using
Permutation Algorithm
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Fig. 1 Rehabilitated Area vs. Number of Permutations
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