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Abstract of Thesis

Container terminals are maritime transportation hubs where containers are transferred between different
modes; container ships from the seaside and rail transport and road trucks from the landside. Therefore,
managing container handling operations efficiently inside the terminal is always a target for the
terminal operators. In container terminals, the yard is the central inventory area where containers from
both the landside and seaside are stored temporarily before import containers are delivered to customers

or export containers are shipped to another terminal.

Since container handling operations at the yard are highly interrelated with the seaside and landside
operations, efficient coordination between those operations is essential. In this thesis, we design new
models for coordinating the road (external) truck arrivals at the terminal landside with import container
handling operations at the yard. To achieve this coordination, two optimization problems are jointly
studied in this thesis: the truck appointment scheduling problem and the container relocation problem.
The main objective of the appointment scheduling is to manage truck arrivals at the terminal landside,
considering the terminal’ s capacity. At the yard, the relocation problem aims to optimize container

handling operations to reduce the unproductive container moves (relocations).

We divide our research into two main phases. In the first phase, we propose a new optimization problem
for the container (sometimes called “block”) relocation problem, which considers shifting the container
pickup times within a specific allowance to minimize the total number of container relocations. For this
problem, we introduce two mathematical formulations: one with the goal of obtaining detailed information
about the container handling plan, while the other one is a reduced model in size to get better

computational performance

Furthermore, we extend the developed models in this phase to design a solution for a container handling
plan which considers a flexible container pickup service such that trucks arriving within the same time

will be served based on their arrival order at the yard. In this research phase, we show how truck




appointments can be deployed to improve container handling operations at the yard. We conduct extensive

computational experiments using different instances from the literature.

In the second phase of the research, we consider the practical aspects of truck appointment schedules
to achieve higher coordination levels with yard operations. These aspects are related to trucking
companies’ container pickup and delivery schedules. Also, we consider new elements at the yard related
to the blockage levels that result from the partial appointments. To combine those aspects in one
optimization system, we proposed a proactive decision support system that works as a coordination

platform for the truck appointment schedules and container handling operations

In this phase, new multi-objective optimization models are proposed to consider the aspects mentioned
above. The model objectives consider trucking companies’ satisfaction and container handling operational
performance at the yard. The proposed models are solved using a set of instances generated based on a
real case study. We further provide a comparative study between our proposed approach and some exciting

container handling practices in some container terminals.
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