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ABSTRACT 

 

 

This research presents a development of a system life cycle analysis method for highway 

maintenance budget allocation considering engineering, social and environment impacts under 

budget constraint. Fuzzy set theory was applied to evaluate the weights (level of importance) of 

impacts from expert ratings in linguistic terms. International Roughness Index (IRI) was predicted 

using Markov Chain probabilistic model, fuel consumption and carbon dioxide emission were 

quantified using HDM model. The merit of project was defined by the so-called Priority Index 

(PI) and was ranked by TOPSIS method.  A group of project with the highest total merit under the 

given constraints was obtained by using Genetic Algorithm search technique. It was found that 

the weight of impacts namely the IRI, fuel consumption, carbon dioxide emission, traffic volume 

and project cost were �.���, �.���, �.���, �.��	 and �.�	� respectively  

This concept was applied to allocate highway maintenance budget under Highway 

Bureau No�, Chiang Mai for � consecutive budget year (���	-����). The results were compared 



�

to the actual allocation and to that of Thawasin which was based solely on a given year impacts. It 

was found that this method gives a better result with the value of PI higher than the actual 

allocation by ��.�% and ��.� % for the budget year of ���	 and ���� respectively. The Obtained 

PI were also greater than Thawatsin method by �.�% and �.�%. It also shows that the impact of 

roughness, fuel consumption and CO� emission, Comparing to the actual one, are lower by 

��.
%, ��.�% and ��.�% respectively for the budget year ���	 and lower by �
.�%, ��.�% and 

��.�% respectively for the budget year ����. Comparing to the  results from Thawatsin method , 

It was found that the impact of roughness, fuel consumption and CO� emission are lower by �.�%, 

��.�% and ��.�% respectively for the budget year ���	 and lower by �.
%, �
.�% and �
.�% 

respectively for the budget year ����.


