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Abstract

During 1970, the transportation of containers has raised. It made the operation
pattern of regular shipping market turned to give priority to container ships. In see
transportation, due to the uncertainty and unbalance of cargo flow, the environment
that sea transportation has to face is getting more and more troublesome. Additional,
to the operation costs of sea transportation, the costs of harbors took extremely high
proportion. In order to lower the shipping cost per unit, we adopt the operation
policy. We use big ships in the hubs to establish the main courses, and use smaller
ships in the spokes. In brief, we use the hub-and-spoke as the base of shipping
routes, and then we develop the assigned strategy of the fleets. It is the main stream
of deciding nowadays fleet courses, in order to maximize the profits. Besides, it can
also lower the costs, enlarge the coverage of.service network, improve the service
level and to increase the competition advantages of fleets.

The purpose of this paper-is‘to maximize the profits, considering the freight of
market, the cargo flow, the loading fee and the harbars charges, and use the Quadratic
assignment to establish the maximum ‘profit model-of hub harbors and the maximum
profit model of spoke harbors. Then use total enumeration to solve the optimal
solutions of the choices of the hub-and-spoke harbors. Then we compare total
enumeration to O’ Kelly’s heuristic method, to obtain the mode of assigned of spoke
harbors which can apply the maximum profits. The number of feeders on branch
network, given the loop type to match with the traffic flow.

We took Far East — North America coast as the research range, then choose 12
harbors as the candidate harbors, and use the algorithm mentioned above to sole, in
order to maximize the profit. Then we can obtain the mode of the assigned about
shipping routes. After solving the models, we can get one concave function of the
total profits of hub-and-spoke harbors in opposition to the numbers of hub harbors.
It means that the shippers must choose their hub harbors carefully then could get the
maximum profits. The hub harbors start increasing to two hubs, the total profits also
start to increase. Nevertheless, if they start increasing a few hubs, if keep increasing,
the total profits will decrease. The top point of the concave function represents the
numbers of the hubs as the optimal numbers the shippers should choose. The result
of this paper can help the shippers to decide the numbers and locations of hubs.
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