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ABSTRACT

With population growth and urbanization, optimizing urban distribution networks has become
increasingly important. This study addresses the multi-depot feeder vehicle routing problem
with a heterogeneous fleet composed of trucks and motorcycles. Motorcycles, due to their
ability to navigate congested areas, are employed for faster service and are reloaded at
designated rendezvous points with trucks. For the first time within the feeder vehicle routing
framework, multiple depots are incorporated as supply sources, and a mixed-integer
programming model is developed to minimize both fixed and variable routing costs. The model
aims to reduce the total cost of the distribution network while maintaining customer coverage
and shortening service times. Computational experiments indicate that increasing the number
of depots improves customer coverage and reduces travel distance and transportation cost, but
it also substantially enlarges problem size and increases algorithmic solution time. These
findings suggest that an optimal design of depot locations combined with heterogeneous fleet
allocation can balance operational efficiency against computational complexity. The results
provide practical insights for planning urban distribution networks and for decision-making in
allocating mixed fleets.

Keywords: Feeder Vehicle Routing; Heterogeneous Fleet; Multi-Depot Planning;
Mathematical Modeling
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