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ABSTRACT

PURPOSES: This research describes how to predict the life cycles of fatigue cracking based on NCHRP Report 704 as well as modified
harmony search (MHS) algorithm.

METHODS: The fatigue cracking regression model of NCHRP Report 704 was used in order to caculate the ESAL (Equivaent Single
Axle Load) numbers up to pavement failure, based on using material parameters, composite modulus, and surface pavement thickness.
Furthermore, the MHS agorithm was implemented to find appropriate materia parameters and other structural conditions given the number of
ESALSs, whichisrelated to pavement servicelife.

RESULTS: The case studies show that the material and structural parameters can be obtained, resulting in satisfying the failure endurance of
asphalt concrete structure, given the number of ESALS. For example, the required ESAL s such as one or two millions are targeted to satisfy the
service performance of asphalt concrete pavementsin this study.

CONCLUSIONS: According to the case studies, It can be concluded that the MHS algorithm provides a good tool of optimization
problemsin terms of minimizing the difference between the required service cycles, which is a given value, and the calculated service cycles,
which is obtained from the fatigue cracking regresson model.
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Table 1. Regression Coefficients Used for Eq. (2)

Forhac < 3 in. (Thin Model)

bl b2 bii bJ b5 bG b7 bX b.‘) bl()

-0.5414 1.4319  -1.0252 -0.0208 0.7040 -4.1171 -4.1659

bll b]Z blfi bH b]' blO blT b18 blE) bQ()

-3.0733 -6.4418 -1.5883 -2.8014 -9.2885 -0.1177 0.0681 -0.3789  0.8989 2.9330

Forhac = 3in. (Thick Model)

b, bs b b, by by by

5 7

6 -0.6003 0.7046 -1.0276 -0.0218 0.6280 -3.2499 28.9186

bl& bl‘.) b2()

-51.959 12.7671 15.8844 -28.613 0.9160 -0.1792 0.0024 -0.1009 1.2623 1.4613
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