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A Study on the Modal Parameter Identification of a Ship using Operational
Modal Analysis

Byoung-Ook Kim* + Bong-Man Jin** and Young-Mo Kongt

Abstract : When modal tests on the large structures and machinery are performed, it is
in general difficult and inaccurate to use artificial excitation devices such as impact
hammers, because of insufficient capacity of the device and different environmental
conditions of the concerned structures. Therefore, the Operational Modal
Analysis(OMA) technique, which is performed by measuring only vibration responses
during the operation of the objective product, can be one alternative. In this paper, the
way to identify natural frequencies, mode shapes and damping ratios of a ship by using
the OMA during the sea trail is described.
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Fig. 1 Uncoupled power spectrum density
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Table 1 Experiment results of 1st Mode
Modal Test : 86.8 Hz OMA: 87.4 Hz

Table 2 Experiment results of 2nd Mode
Modal Test : 99.8 Hz OMA : 100 Hz

Table 3 Ship Particulars

LOA 333.0m
Breadth 60.0m
Design Draft 305m
Main engine Type B&W 6S90MC-C
Propeller F.P.P (4EA)
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Fig. 5 Measurement Point for OMA

Table 4 Compared results by different approaches

Longitudinal Mode Transverse Mode

Analysis
result

OMA
result

Global
measure
ment
result

Damping

Ratio 09 12
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