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On Propagation of Ship Induced Waves in 3-D Numerical Wave Basin with
Non-Reflected Wave Generation System
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ABSTRACT: In this paper, a new generation method for ship induced waves is proposed using the fully non-linear 3-D numerical model with
non-reflected wave generation system (LES-WASS-3D). A ship induced wave generated by the newly proposed method is examined in comparison
with that obtained by an empirical formula. It is then shown that there is a good agreement in free surface the elevation between them. As a result,
it is revealed that a ship induced wave in a 3-D numerical wave field can be simulated well using LES-WASS-3D.
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Table 1 The symbols used in estimate of ship wave height
Hy Ship wave height Ls Ship’s length

Load cruising

v speed(kf) Eupw Wave horsepower (W)
Maximum continuous ]
SHPm rate(Vv) Y DEDSIty

Coefficient of frictional

Vo 0.5144V(m/ sec) Cr resistance

Maximum wave
height

Cruising speed (k)

V' Load displacement. | Hiyuax

S’ Distance from track Vi

Coefficient of
kinematic viscosity
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Fig. 2 Definition sketch of 3-D numerical wave basin for gene-

ration of ship induced waves

dute] el we el AlEdolde 2
Z 21m, T4 74m9] 650TEUF2] Aoy AS o
o, o] Mute] whA wigEH v= 9720m’, WHA)
Vi=10.7kto]t). Fata) &y 5ol w3k ?rz‘(%m gall<
2009)1 Ao}\ﬁ g e (3, B, B3, o2,
ghellA i 7.0-12.0kt ©]3to]m, 2 Aol tly
© 2 dh= 650TEUR AHke] 4%, 1,000tons oldd< 7bkshdd
Eo)gol| A o] Huke] Hjgs&=s 7.0kt olstolch wEpA] &
Aol A A-gshs B0TEUH ZHo|UXo] Fal&e 7.0kt=E
A9 duke] ALHWZEE L Sup,=620.2HPO] HTh

LR NIYAR S (1971)9] Tk AP ASe A Ak Aol
ool Hut Ay P& gt dFuael FE
AxFshA olefe] Table 29} 2oH, o]& 3fale] YARALZ
ol-g3te] FAAEH oS HAISHAT

9
o™
<
&
a1
g

5

ox.

|

=

ol
ok
38

e
g
i

ook
)
=
H

[
~

O,
[e
o
o ol

o

FefjEEe

11

[of

i

[



26

Table 2 Ship induced wave conditions used in this study

Depth (h) 15.0m

Cruising speed (Vi) 10.7kt
Transverse Period (T%) 3.52sec

Ship wave Length (L) 19.38m
induced Diverging Period (Tu) 3.32sec
wave wave Length (Ls) 17.27m
Height (Hy) 1.44m
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Fig. 3 Comparison between numerical and empirical ship induced
wave heights according to propagation of ship induced wave

F1g 3= 650TEUR 2| ZH|olHAdo] =41 15me] s <& sl

SE(V) 70 oSl BAG FFure] A W2
0E e A0 93E ANy E Hold A
Caxe grae) sug svjgch ge F2}9)(0) &
FA(LRHNIEARE], 1971)0l 7 FFI(Hwm), 2 ()
A7) Al o) Aol BT E 242 1]
ik, o eRE B dve] s Eeolde] ofa) Qoln &
Zohal AsAee) BE P4 FFAnE e T A
su Qe A HAF 5 9ok

ol At & AellA AEA AtsaL
}—3}}‘]-)—\}3‘% o]‘g‘@' 63"!‘4’4 }—J} 0%4 F/]’o o-'j]‘ ‘?r
AR olur} Sug Zloz Pow,

i:l

O

l‘l

o rlo oﬂ,

to| MR

41 15m] 3% 650TEUS Z1g|o]id4de] 10kte]
Fafske 3 sk Fd5ute] FHEs ARER
"]’E}"“ Aolth. PO ZHH ARl we Fute] FHyo
) 7](Wedge) Bel S| Kelvin wash(Kelvin, 1887)9] &3} &5
ake] Huf 9}8F2H(Cusp locus angle)S 3xFZ 082 & AjHAstaL
TS &+ Utk

—

(a) t=6.0sec (b) t=9.5sec

(c) +=13.0sec (d) t=16.5sec

(e) t=20.0sec (f) t=23.5sec

(g) t=27.0sec (h) #=30.5sec

(@) +=34.0sec
Fig. 4 Spatial distributions of free surfaces according to a ship
sailing



Free surface elevation (m)

Free surface elevation (m)

Free surface elevation (m)

/T,

(c) P3 (300m)
Fig. 5 Time-spatial distribution of free surface elevation at 100, 200,
300m from track of ship
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