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Abstract : Recently, the size of container ships has been progressively increasing, and much attention is required for safe navigation in shallow areas
such as coastal waters and ports due to increases in drafi. It is necessary to understand the characteristics of ship motion not only in still waters but
also with waves. Especially in shallow regions, squat due to the vertical movement of the ship can be an important evaluation factor for the safe
navigation, and wave drift force acting in the horizontal direction can have a great influence on the maneuverability of a ship. In this study, a numerical
simulation using computational fluid dynamics has been performed for the wave exciting force acting in the vertical direction and the wave drift force
acting in the horizontal direction for a very large container vessel sailing in shallow zone. As a result, it was found that total resistance in still waters
greatly increased in shallow water. Wave drift force was shown to decrease given longer wavelengths regardless of water depth. It was observed that the

wave exciting force in shallow water was considerably larger than at other water depths. As wave height against the central part of the ship lowered,

the aft side rose.

Key Words : Very large container vessel, Low water depth, Squat, Wave drift force, Wave exciting force, Computational fluid dynamics
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Table 1. Cases for water depth condition

Case No. H/T Water depth condition
1 5.0 Deep water
2 2.0 Medium deep water
3 1.5 Shallow water
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Fig. 2. Side view of DTC container ship.

Table 2. Main particulars of DTC container ship

Parameters Full-scale
Lgp (m) 355.0
B (m) 51.0
T (m) 145
A (m’) 173,467.0

Cs 0.661
Sw (md) 22,032.0
Vs (knots) 13
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Fig. 3. Total resistance coefficient in still water at three different

water depth.
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Fig. 4. Pressure and free surface contour in still water at H/T'=5.0.

Fig. 6. Pressure and free surface contour in still water at H/T=1.5.
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