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Abstract. This study focuses on efficient berth planning in multi-purpose terminal composed of
multiple quays. A multi-quay berth offers infrastructure, equipment and services for different types
of cargo and vessels to meet the needs of users from various freight markets. Moreover, in each berth
from any quay can be dedicated for one or two different types of cargo and vessels. In order to
improve port efficiency in terms of reducing the waiting time of ships, this study addresses the Multi-
Quay Berth Allocation Problem (MQ-BAP), where discrete berthing layout is considered along with
setup time constraints and practical constraints such as time windows and safety distances between
ships. Sequence dependent setup times may arise due to the berth can convert from dedicated function
to another function according to the variance of cargo demand. This problem was inspired by a real
case of a multipurpose port in Thailand. To solve the problem we propose a mixed-integer
programming model to find the optimal solutions for small instances. Furthermore, we adapted a
metaheuristic solution approach based on Genetic algorithm (GA) to solving the MQ-BAP model in
large-scale problem cases. Numerical experiments are carried on randomly generated instances for
multi-purpose terminals to assess the effectiveness of the proposed model and the efficiency of the
proposed algorithm. The computational results reveal that the reliability of the metaheuristics to deal
with large instances and very efficient in solving the considered problem.
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