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Abstract

In recent two decades, liner-trade
containerships are built larger and larger
S0 as to lead to the formation of marine
hub-and-spoke network. In the networks,
large ships run between hub ports, while
small ships are used as feeders shuttling
among hub ports and feeder ports.

In marine networks, the key factor
for one shipping liner to operate
success-fully depends on the ability of
cargo consolidation to produce the profit.



A containership berths at more ports will
not only increase operation costs, but also
generate revenue. The critical point is if
the trade-off between revenue and cost
will benefit for the decision of hub
location for containerships. However,
previous papers were unable to provide
the shipping liners to select hub ports
based upon the hub-and-spoke network.
This paper proposes a profit maximization
model for routing containerships.

The model consists of two phases
of programming models. Modd 1
decides the location of hub ports. Model
2 makes the assignment of each feeder
port to its nearest hub on the branch
network. The total sum of objective
values of two models is the maximum
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profit. The model isin nature an integral
guadratic assignment problem. The
concept of solution is based upon the
heuristic methods proposed by O’ Kelly
in 1987. We found that (1) The annual
profit of a fleet increases at first, and
then declines, with respect to the number
of hub-port calls; (2) For any two near
ports, the port with less port charges will
be chosen as a hub before the other one.
Finally, this paper shows an application
of this model on the Trans-Pacific
Route.

Keywords. routing containerships,
hub-and-spoke network, hub location
problem
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