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ABSTRACT

A Maneuverability study on container ship with four degree of

freedom in shallow water

Tien Thua Nguyen

Department of Eco-Friendly Offshore
Plant FEED Engineering

Graduate School of

Changwon National University

With the continuous increase in ship’s size combined with the generally slower increase
in the size of waterways, the need for the prediction of ship maneuvering in shallow
waterways continues to attract attention from the international scientific community. In
this study, the maneuvering characteristics of the 3-DOF maneuvering motion of
container ship considering roll motion in shallow water are predicted. The RANS-based
approach are used to produce the maneuvering coefficients through the simulation of
various constrained motions such as forward running, static drift, static heel, circular
motion, the combined motions, and the pure roll motion. The maneuvering simulations
of the 3-DOF maneuvering model coupled with roll motion are done for evaluating the
ship behaviors in the medium shallow water condition. The results show that the roll
motion has a significant decrease on the while the ship movement trajectory has a
significant increase when the ship operates in the shallow waterway. The prediction of
the roll motion and maneuvering characteristics are in good agreement with those of
free running model tests, indicating that the CFD simulation has compromising
capability to predict the maneuvering derivatives and the 4-DOF ship maneuvering

motion in shallow water as well.

KEYWORDS: Container ship, RANS method, 4 Degree of Freedom, Maneuvering

characteristics, Shallow Water.
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