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ABSTRACT

The objectives of this study are: 1) to apply the Analytic Hierarchy Process (AHP) in
building model for the selection of interchange configuration; and 2) to develop a computer
program for assisting the evaluation process of interchange configuration. The principal data for
model building were decision making criteria of experts who have expertise in design and
evaluation of interchange configurations. There are two levels of evaluation criteria considered in
this study. The primary criteria include engineering aspect, economic aspect and environmental
aspect. Secondary criteria are consist of interchange capacity, safety, ease of comstruction,
construction and maintenance cost, land acquisition cost and impact, socio-economic impact,

accessibility impact and aesthetic.

The decision making data were conducted by interviewing 10 experts which consist of
three interchange planning experts from highway department, three experts in transportation

engineering from transportation agencies, and four experts in interchange design from engineering



consultant firms. Most of them have the high experience in planning and design of interchange.
The decision making criteria collected from expert were the pairwise comparison judgment
between the criteria in every level of the hierarchical structure for relative weight of the other
criteria. There are two selected case studies for data collection which are two proposed
interchange located in Chiang Mai — Lamphun area. The first interchange case study is the
intersection of Highway Route No. 11 (Chiang Mai-Lampang) intersecting with Highway Route
No.114 called “Doi-Ti Intersection”. The second interchange is the intersection of Highway Route

No. 108 intersecting with Highway Route No. 1269 called “Hang-Dong Intersection”.

The result by the AHP analysis indicated that in Doi-Ti intersection the most important
primary criteria for interchange configuration selection was engineering aspect, the second was
environmental impact and the third was economic aspect, respectively. Interchange configuration
of Alternative 2 was the best alternative for this intersection with highest overall evaluation score
of 34.9 %. For Hang-Dong intersection the most important criteria was engineering aspect,
economic aspect and environmental impact respectively. Interchange configuration of Alternative
1 was the best alternative for this intersection with highest overall evaluation score of 36.4 %.
Based on the case studies, the model for evaluation interchange configuration by the AHP method
has been developed and built in the computer program for ease of application. The computer
program was tested and calibrated with a new case study of the intersection of Highway Route
No.11 intersecting with Chiang Mai Outer Ring Road. The program provides convenience in
developing the decision making system for evaluation interchange configuration among various

proposed design alternatives.



