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ABSTRACT

The objective of this thesis is to study the planning of public truck terminals for
Chiang Mai city by using mathematical model. Planning work consists principally of analysing
the numbers, size and locations of the terminals. The planning of truck terminals is classified as
a logistic transportation problem having an objective to minimize the total transportation cost.

The total transportation cost consists of the facility cost and the transportation cost.
The facility cost here is defined as the cost of land, building cost, terminal operation and
maintenance cost and the cost of time trucks queuing in the terminals. The transportation cost is
taken as the activity cost outside the terminals which are the cost of transportation of goods by
line-haul truck to the terminals and the cost of distribution of goods by pickup trucks to
customers. Costs of vehicle performing activity inside (Queue for loading and unloading) is
determined using queuing model whereas costs outside the terminals (Running cost) are obtained

from assignment model on trucks and private vehicles in the road network.



The analysis of terminal location, size and number from the objective function is an
optimization problem. This thesis adopts the Genetic Algorithm optimization method which is
suitable to this problem since the solutions (Number, location) can be written in the form of
Chromosome codes. These are the search parameters of the objective function.

The study area which is the Chiang Mai DTCP area consists of 153 zones which are
classified into 116 traffic zones, 18 potential terminal zones and 19 service area zones. Freight
and traffic data of Chiang Mai are analysed and predicted for 20 years planning time frame. The
underlining assumption employed data is that the land is first acquired for 20 years planning
time, the supporting buildings are constructed for 10 years and expanded at year 10.

The model is applied under various assumed scenarios and policies. These are the
criteria of objective function on cost types, assumption on fuel price increase and subsidy policy
of the government. All scenarios and policies are analysed under the constraint of imposed
terminal zone, beyond the boundary of Middle Ring road and Outer Ring road. Total 18 possible
cases are analysed in the study.

Study results show that the majority of cases give the locations of terminals around
the national highway No. 11. For the constraint on terminal beyond the Outer Ring road, the
model gives 1 terminal and 3 terminals for the constraint beyond the Middle Ring road.

The total transportation costs are between 350 — 480 Bahts/ton, which are 2 — 15
Bahts/ton lower that if the terminals were selected randomly. The main part of total
transportation cost is the cost of running pickup trucks, which amounts to 315 — 400 Bahts/ton.
This figure when compare to the cost by private firm {Nim-See-Seng) for pickup truck operation
which is 480 Bahts/ton shows that the model gives reasonable results on terminal number, size
and location with the cost in the same order however lower than that of the present private

operation in Chiang Mai city.



