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Calculating Empty Moves in Transportation Networks
Kap Hwan Kim
Department of Industrial Engineering, Pusan National University, Busan, 609-735

Empty moves are necessary when there are imbalances among transportation demands from source locations to
destination locations and the transportation demands require empty equipment that must be supplied to source
locations. When the amount of the inflow exceeds that of the outflow or the amount of the outflow exceeds that
of the inflow, repositioning empty equipment is necessary. Examples of the empty equipment are containers,
chassis, and pallets. This paper addresses how to estimate the empty moves on several typical transportation
networks. Types of transportation networks considered are chain, tree, cycle, tree of cycles, and hybrid networks.
Simple procedures are suggested for determining the optimal empty flows. Numerical examples are provided to
illustrate procedures in this paper.
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Figure 1. Comulative surplus curve of empty equipment on
a chain.
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Figure 2. An example of empty flows on a chain
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Figure 4. An example of empty flows on an unidirectional cycle
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Figure 5. An example of empty flows on a tree.
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Figure 7. An example of container transportation network
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