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A sharing mode based synergy of sea and rail for repositioning
of inland empty containers within port clusters

XU Huafeng, WANG Yuhong, HONG Cheng’
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: Incorporating the sea-rail integrated transport service network with low carbon emission, the authors
propose a sea-rail synergistic strategy for inland empty container repositioning by adopting the “sharing mode”.
It assumes that, within the port cluster and its hinterland, all railway freight transport capacity and empty
container resources can be shared upon requests. In order to meet the demand of empty container in ports, the
objective function of empty container repositioning cost is defined, while a multi-period mixed integer
programming model is established to optimize the allocation scheme of inland empty container resources among
ports and port-station corridors. Through the examples given hereby in the ports and their corresponding
hinterland railway freight stations in the Yangtze River Delta, the effectiveness of the model has been verified.
The results show that, with the contribution of sea-rail synergistic strategy, the empty container repositioning
cost in the “sharing mode” can be saved by more than 20% of the initial one for the shipping companies.
Research findings suggest that, based on the proposed sharing mode, the optimized resource allocation of inland
empty container and rail freight transport capacity will not only improve the turnaround efficiency and reduce its
repositioning cost, but also prove to be a great facilitation of modal shift from road to rail.

Key words: empty container repositioning; sea-rail intermodal transport; synergy; port cluster; sharing mode
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