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Vertical Hull Vibration by a Main Engine in Regular Head Waves
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Osamu Watanabe, Member

Takeshi Egami, Member

Summary

This paper discusses characteristics of vertical hull vibration excited by a main engine in

regular head waves.

The ship structure is modelled by Euler beam to have added mass,

which is derived from calculated results of ship motion by using the ordinary strip theory.
The engine-excited hull vibration is studied by numerical calculation using the finite
element method as well as theoretical analysis based on a simplified mechanical model.
It is concluded that the responce to main engine is also magnified with beat near the
natural frequencies of ship structure caused by interactive effects with waves.
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Table 1 Principal particulars of the ore carrier
Length between Perpendiculars: Lpp 247.0 m ¢
Breadth Moulded: B - 40.0 m ¥ .
Depth Moulded: D 23.0 m A\
Draft: d 16.0 m \/\_,/ X
Displacement: W 135,519 ton

Fig.4 Coordinate systems
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Table 3 Calculated results of heaving and

pitching (ship speed V=12. 0 knot)
A (m) 123.5 247.0
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Fig. 6 Natural frequencies and modes
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Fig.7 Resonance curve
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Fig.8 Wave effects in resonance curve
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