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Abstract

In rough sea, ships including fishing vessel sometimes suffer a severe bow deck wetness which may
cause structural damage on bow deck and equipment. In this paper, a fully coupled method for the
nonlinear computation of ship motion and bow deck water flow is developed and validated through example
calculations. The interaction effects of ship motion and deck water flow are taken into account in
computation by an interactive iteration scheme at each time step. Heave pitch motion computation is
performed by the nonlinear strip method in time domain and deck flow computation is performed by the
time domain finite difference method based on the shallow water wave theory. The two computations are
coupled to take into account the interaction effects between them. Heave, pitch, bow deck water height,
deck pressure and wall pressure are calculated and compared with experimental measurements. Good
agreements are shown in the comparisons and the present computation method has been validated.
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[Fig. 3] Comparison of the calculated heave response with the experimental measurement (S175, F,=0.2,
w=180 ", N/ L=1.2, H,=9.55m).
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[Fig. 4] Comparison of the calculated pitch response with the experimental measurement (S175, F,=0.2,
w=180 ", N/ L=12, H,=9.55m).
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[Fig. 5] Comparison of the deck water height calculated at stem with the experimental measurement (S175,
F,=02, n=180 ", \/L=1.2, H,=9.55m, x/L=0.521, y=0 ).
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[Fig. 6] Comparison of the deck water height calculated at station 9.5 with the experimental measurement
(S175, F, =02, p=180 ", \/L=1.2, H,=9.55m, x/L=045, y=0 ).
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[Fig. 7] Comparison of the bow deck pressure calculated at station 9.5 with the experimental measurement
(S175, F,=02, 11 =180 ", \/L=12, H,=9.55m, x/L=045, y=0 ).
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[Fig. 8] Comparison of the front wall pressure calculated at station 8.5 with the experimental measurement
(S175, F,=02, =180 ", \/L=12, H,=9.55m, x/L=0.35, y=0, z,=2.0m).
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