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3_D Time-Domain Analysis
on the Motion of a Ship Advancing in Waves
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ABSTRACT: The motion of a ship advancing in regular waves is analyzed in the time-domain using the
convolution integral of the radiation forces. The memory effect functions and infinite frequency added masses are
obtained from the solution of the three dimensional improved Green integral equation in the frequency domain by
making use of the Fourier transformation. The ship motions in regular waves have been calculated by both the
time and frequency domain methods. It has been shown that they agree very well with each other. The present
time-domain method can be used to predict the time histories of unsteady motions in irregular waves. It can also
be used to calculate the hydrostatic and Froude-Krylov forces over the instantaneous wetted surface of the ship
hull to predict large ship motions, in a practical sense, advancing in large amplitude waves.
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Fig.1 Non—dimensional added mass

coefficients

2.5
B |
] SN B11
N N \‘ ----- B22
sk /‘ . ———— B33
F i N\
F 4oy \
! r\ \
L o T} \
L 10y \
F Lo AN
osh! 1 N
I “
I, ' \\ ~a_
1N SN T -l
L) ettt mraiariasianfuel wire
1

2
Freq.(rad/sec)

Fig.2 Non-dimensional damping
coefficients for

uncoupled translational motions
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Fig.3 Non—dimensional damping
coefficients for

uncoupled rotational motions
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Fig.4 Non—dimensional damping

coefficients for coupled motions
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Fig.5 Non-dimensional
memory effect functions for

uncoupled translational motions
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Fig.6 Non-dimensional
memory effect functions for

uncoupled rotational motions
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Fig.7 Non—dimensional memory effect
functions for coupled motions
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Fig.8 Non—dimensional memory effect
functions for coupled motions
(rotational contribution)
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Fig.9 Time and frequency domain

accelerations of surge motions
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Fig.10 Time and frequency domain

accelerations of heave motions
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Fig.11 Time and frequency domain

accelerations of pitch motions
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