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In 2015, the Ports of Los Angeles and Long Beach moved 15.3 million
twenty-foot Equivalent Units (TEU). There is a significant body of work on
moving loaded containers efficiently, however there has been little
research on the movement of empty containers. Out of the 15.3 million
TEUs, about 30% or 4.3 million TEUs were empty containers.
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Empty container movement is increasing greatly because of the
enormous inconvenience for companies to coordinate with each other to
exchange empty containers. This problem is known as the Empty
Container Problem. This study proposes a mathematical model that
solves the empty container problem using double and single container
trucks. The model discretizes time and ensures demand is met. By solving
the empty container problem, congestion can be reduced since fewer
truck trips would be needed to satisfy demand. Furthermore, since
double container trucks can deliver two containers per truck trip, the
quantity of trucks needed to satisfy the demand is decreased even more,
further reducing congestion.
The model was tested using data from the Ports of Los Angeles and Long
Beach. The results are promising and show that the number of miles and
trucks can be significantly reduced by increasing the number of street
exchanges, and further reduced by using double container trucks. This
report shows that using a single container policy instead of the current
policy would reduce truck miles by about 12%, and would reduce
significant truck trips to and from the port. The double container policy
reduces truck miles by about 55% compared to the current policy, which
is a noteworthy reduction. This could potentially reduce congestion

substantially, lessening the impact of container freight movement on the
environment.
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