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Aggregate Container Transportation Planning in the Presence of
Dynamic Demand and Three Types of Vehicles
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At the present time, container transportation plays a key role in the international logistics and the efforts
to increase the productivity of container logistics become essential for Korean trucking companies to
survive in the domestic as well as global competition. This study suggests an approach for determining
fleet size for container road transportation with dynamic demand. Usually the vehicles operated by the
transportation trucking companies in Korea can be classified into three types depending on the ways how
their expenses occur; company-owned truck, mandated truck which is owned by outsider who entrust the
company with its operation, and rented vehicle (outsourcing). Annually the trucking companies should
decide how many company-owned and mandated trucks will be operated considering vehicle types and the
transportation demands. With the forecasted monthly data for the volume of containers to be transported
a year, a heuristic algorithm using tabu search is developed to determine the number of company-owned
trucks, mandated trucks, and rented trucks in order to minimize the expected annual operating cost. The
idea of the algorithm is based on both the aggregate production planning (APP) and the
pickup-and-delivery problem (PDP). Finally the algorithm is tested for the problem how the trucking
company determines the fleet size for transporting containers.

Keywords: container transportation, fleet size, mandated and rented trucks, dynamic demand, tabu search,
APP, PDP
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