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Low-Vibration Ships by Coupled Vibration Analysis
of Hull Structure, Main Engine and Main Shafting
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Low vibration ships have been an important goal in ship design. Mitsubishi Heavy Industries, Ltd., has
developed coupled vibration analysis with detail vibrational characteristics of hull structure and main engine and
shafting to reduce ship vibration. The analysis has been applied to new double-hull VLCC in addition to previous
methods in which the hull structure was the focus. Dominant factors of excitation and its transmission have been
clarified by the analysis, and effective measures to reduce such excitation have been determined. Consequently,
ship vibration is much lower than in previous ships and propriety of the analysis has been confirmed.
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Comparison of particulars between new design ship
and previous ship
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& kK 330.0m 340.0m
FERHE 319.0m 328.0m
g 60.0 m 56.0 m
RIS 28.8m 31.8m
FHEIRIBK 19.2m 21.3m
HERER 260 000 t 280000 t
F R 7 UEC85LSII 7 UEC85LS II
EASER A 36 750 PS 32000 PS
ErS T RER 76.0 rpm 69.0 rpm
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Analytical model of coupling vibration system
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Equivalent exciting force on ship
structure
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Transmission force from line shafting
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Vibration level at superstructure
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Vibration level at top of main engine
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