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ABSTRACT

A common problem faced by carriers in less-than-truckload (LTL) transportation is how to design service network
and schedule their trucks in order to minimize all empty and LTL trip costs. The geographical distribution of freight
of different carriers provides an opportunity for carriers to collaborate on reducing empty and LTL trips. In this paper,
a path-based formulation for service network design aiming at simultaneously providing load plans, truck scheduling
and routing, and empty truck repositioning has been proposed. Firstly, the proposed formulation is solved for all
coalition members in a centralized form and then the results is compared with those of non-cooperative mode.
According to cooperative game theory, coalition of carriers reduces operational costs and makes cost savings. The
resulted savings must be allocated to coalition members based on a proper allocation mechanism to satisfy all
members. In order to validate the efficacy of the proposed model, various numerical test problems have been devised
and solved by CPLEX 12.6. Results indicate that in comparison with individual carrier planning, carrier coalition and
cooperation leads to a significant cost saving.
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