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Retrieving export containers from a yard is an
important part of the ship-loading process.
Containers are stacked high to utilize yard space
more efficiently, and can be accessed only from the
top of each stack. Therefore, non-productive
reshuffles are required to remove the containers
stacked on top of a targert container in the process
of retrieving containers. Reshuffles influence the
efficiency of a container yard operation.

In this research we develop a heuristic to solve the
container retrieval problem which yields a working
plan for a rail mounted gantry crane(RMGC) to
retrieve all the export containers from a given yard
in a given sequence. The optimization goal is to
minimize the number of container movements and the
RMGC" s working time. We study three variants of the
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container retrieval problem. The first one is single-
lift and single RMGC container retrieval problem. We
propose a heuristic to develop a retrieving plan.
Next, we use the retrieving plan to construct a graph
and solve the shortest path in the graph to reduce
the RMGC' s working time. The second one is multi-
lift and single RMGC container retrieval problem.
Assigning the movements to multiple spreaders is done
by exchanging the movements of the single-lift and
single RMGC retrieving plan. The third one is single-
lift and twin RMGC container retrieval problem. The
heuristic first assigns the movements to two RMGCs,
and then estimate the time for the two RMGCs to
finish their tasks.

Numerical testing results show that the number of
container movements of the single-lift and single
RMGC retrieving plan approaches or equals the lower
bound. The heuristic is able to solve instances with
more than 2000 containers. Using multiple spreaders
can reduce RMGC' s working time as well as the number
of container movements. The effect of multi-lift is
decreasing with the increase in spreaders. Using two
RMGCs to execute the retrieving plan can reduce the
RMGC' s working time by more than 30%.

container yard, optimization, pre-marshaling,
multiple-1ift, rail mounted gentry crane
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Abstract

Retrieving export containers from a yard is an important part of the ship-loading
process. Containers are stacked high to utilize yard space more efficiently, and can be
accessed only from the top of each stack. Therefore, non-productive reshuffles are
required to remove the containers stacked on top of a targert container in the process
of retrieving containers. Reshuffles influence the efficiency of a container yard
operation.

In this research we develop a heuristic to solve the container retrieval problem
which yields a working plan for a rail mounted gantry crane(RMGC) to retrieve all
the export containers from a given yard in a given sequence. The optimization goal is
to minimize the number of container movements and the RMGC’s working time. We
study three variants of the container retrieval problem. The first one is single-lift and
single RMGC container retrieval problem. We propose a heuristic to develop a
retrieving plan. Next, we use the retrieving plan to construct a graph and solve the
shortest path in the graph to reduce the RMGC’s working time. The second one is
multi-lift and single RMGC container retrieval problem. Assigning the movements to
multiple spreaders is done by exchanging the movements of the single-lift and single
RMGC retrieving plan. The third one is single-lift and twin RMGC container retrieval
problem. The heuristic first assigns the movements to two RMGCs, and then estimate
the time for the two RMGC:s to finish their tasks.

Numerical testing results show that the number of container movements of the
single-lift and single RMGC retrieving plan approaches or equals the lower bound.
The heuristic is able to solve instances with more than 2000 containers. Using
multiple spreaders can reduce RMGC’s working time as well as the number of
container movements. The effect of multi-lift is decreasing with the increase in
spreaders. Using two RMGCs to execute the retrieving plan can reduce the RMGC’s
working time by more than 30%.

Keywords: container yard, optimization, pre-marshaling, multiple-lift, rail mounted
gentry crane
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