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Solitary Wave-like Ship Induced Waves and Its Associated Currents
in a Water Channel of Narrow Width
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Abstract : In the narrow water channel, which has been frequently deployed in the artificial canal in the South
Korea due to the lack of available land, solitary wave type ship induced waves can occur. In order to test this
hypothetical view, we carried out the numerical simulation. Numerical model consists of Navier-Stokes Equations
and VOF, and the verification is implemented using the data by PIANC (1987) and the analytical model derived in
this study. It was shown that numerically simulated front wave height are much larger than the one by PIANC
(1987), and the fluctuation of free surface near the channel bank persists much longer (around 20s). For the case of
stern waves, numerically simulated wave height are somewhat smaller than the data by PIANC (1987). These results
seriously deviates from the general characteristics of ship induced waves observed in the wide water channels, and
leads us to conclude that ship induced waves is severely affected by the width of water channel. It was also shown
that the currents from the channel banks toward a ship, and currents from the ship toward the channel banks are
alternatively occurring due to reflection at the channel banks. The velocity of currents reaches its maximum at
0.90 m/s, and these values are sustained through the entire depth. which implies that severe scourings at the channel
bottom can be underway.

Keywords : water channel of narrow width, ship induced waves, solitary waves, Navier Stokes Eq., VOF
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Fig. 1. Definition sketch of ship induced waves.
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Fig. 2. Schematic sketch of new methodology for the estimation of solitary wave type ship induced waves.
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Table 1. Summary of hydraulic condition used in the numerical
simulation for the verification

ship type and its velocity water channel type

RUN 1 cruise, 10.69 knots [5.5 m/s] test channel 1

RUN 2 cruise, 8.74 knots [4.5 m/s] test channel 1

RUN 3 cruise, 6.8 knots [3.5 m/s] test channel 1

RUN 4 cruise, 4.8 knots [2.5 m/s] test channel 1

RUN 5  water bus, 9.5 knots [4.8 m/s] test channel 2
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Fig. 11. Layout of the hypothetical canal used in this study, com-
putational domain, and locations of data acquisition points
in each of the 5 sub water channels comprising the hypo-
thetical canal.

Fig. 12. Bird’s eye plot of numerically simulated free water surface
field and contour plot of flow velocity induced by ship
movement.
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Fig. 13. Time series of numerically simulated free water surface
measured near the bank of water channel.
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Fig. 15(a). Time series of numerically simulated free water surface
measured near the bank at the center of water channel
[x=398.4m, y=7124 m].
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Fig. 15(b). Time series of numerically simulated free water surface
meilsured near the_ bank at the exit of water channel Fig. 17. Bird’s eye plot of numerically simulated free water surface
[x=479.28m , y=76.76 m]. field and contour plot of flow velocity induced by ship
movement, and the pathway of ship.
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measured near the bank at the exit of water channel

Fig. 18. Time series of numerically simulated free water surface
[x=398.4 m, y =71.24 m, ship velocity 3.5 m/s].

measured near the bank of water channel.
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Fig. 19. Bird’s eye plot of numerically simulated free water surface
field and contour plot of flow velocity induced by ship
movement.
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Fig. 20. Time series of numerically simulated free water surface
measured near the bank of water channel.

Fig. 21. Bird’s eye plot of numerically simulated free water surface
field and contour plot of flow velocity induced by ship
movement.
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Fig. 22. Time series of numerically simulated free water surface
measured near the bank of water channel.
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Fig. 23. Layout of water channel NO. 2 and location of data acqui-
sition plane.
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Fig. 24(a). Snapshots of water agitation in the channel due to bow waves before the ship arrives at the data acquisition point.

Fig. 24(b). Snapshots of water agitation in the channel just before the ship arrives at the data acquisition point and as the ship are passing
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Fig. 24(d). Snapshots of water agitation in the channel as the ship are passing through the data acquisition point.
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Fig. 24(f). Snapshots of water agitation in the channel as the stern of ship are passing through the data acquisition point.
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