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Intermodal freight transportation is defined as the movement of freight from origins to destinations
by two or more transportation modes. When implemented in hub networks, it could enhance the efficiency
of the networks because consolidated flows are transported by more suitable modes and technologies.
In spite of this advantage, the intermodal hub network design problem has received limited attention
in the literature partly because of the complex nature of the problem. This paper aims to develop an
optimization model for designing intermodal hub networks with single allocation strategy. The model
takes into account various cost components of intermodal hub networks including transportation,
stationary inventory, and service delay costs. Moreover, using transport frequency variables, it is capable
of endogenously determining the transportation economies of scale achieved by consolidation of flows.
As such, the model is able to realistically represent the characteristics of intermodal hub networks in
practice. Since the model is a complicated nonlinear integer programming problem, we perform model
simplification based on the analytical study of the model, which could facilitate the development of solution
algorithms in the future. We expect that this study contributes to the design of intermodal hub networks
as well as to the assessment of existing logistics systems.
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