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Numerical Simulation of Jet-like Currents Influenced by Irregular Waves
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Abstract : The effect of wave and current interactions on jet-like current flowing against waves was investigated
based on numerical simulations. The numerical simulations were conducted using a model system of REF/DIF(a
wave model) and SHORECIRC(a current model). In the simulations, irregular waves refracted due to the jet-like
opposing current were focused along the centerline of current, and the jet-like current was spreaded earlier when
the wave heights become larger. The numerical results show that the rapid change of wave height distribution in
transverse direction near current inlet plays a significant role to spread the jet-like current. In other words, the
radiation stress gradients acting in transverse direction have a more significant effect on the jet-like current than
its gradients acting in flowing direction which tend to accelerate the current do. In conclusion, it is indispensible
to take into account the interaction between waves and current when the jet-like current such as river mouth
meets opposing waves.

Keywords : Jet-like current, irregular waves, wave refraction, wave-current interaction, numerical simulation

LA =2 A2 ke 2 dslsta R18she 3 fARIE
ol AAE A= oW Axfel & 2A IAHA &
FAARE Sl HF-5 5 Awago] s v ). 53] AEFHE fEEe 559 939 29E &
Fo 7 fEEE FARIERC vA= G A7t 9 Alell FrEjsto] /g Elol] EEA| Ak Sl o] %Y
FRPY SERYS APt B AAEE S B FRHEFE Tt gl o3t 559 ko] AT
T}e] 75'—?‘0” i3] R E)EI3ITE o] AT E F5to] oA A ZHg-gtel whE AlE2] ofHg To® Q) 0}
w5 AR ERo o)t stg=ds spxladido] & of FEAES B3 AT = S Y] oyt FHE
"@ﬂEi H3lE = FARERS] S o535k o] W Natale and Vicinanza(2000)2} Greco et al.(2007)> Z3}
sheF el oigh o gha BAE A =akqlnt. Fxof| SRR 22 250 FAMES Zdste} 5

g et E5E et
ghokristn E53k7
(@hanyang.ac.kr)

¥} (Dept. of Civil Engineering, Hanyang University)
&8+ (Corresponding author: Dept. of Civil & Environ. Engrg., Ansan, Kyunggi, 426-791, Korea. sbyoon



~
S
B
jN
(o3
1z
o
)

ol (M e
du e

oF

p=h
Yoon and Liu(1990)7} AH&-8F 422 2.8 Hr} ubd )
£ 7K1 23% olgstol F 4 A vt
2 stetsta el 9gelA] BYE fARIERe)
el o3 jska o B
2 ATE Bajo] aele] 3179} Pol o
5 FARIERIL BEE A9 gt gt 58
o $EAg] WE EE WHE AFT 5 US A
2 Az olelet BHPY] A5 FARER
% 3

=4 ol EAl s el 724

JN 4m

2. X2
559 Qo] aelel PR 173 Y] Fpol
SEERS RS FEEOE RIS CC L
# 5 e FRwd] sERde Ansowy Fug
2 @ﬂy_ﬁg% olg el 1Yot 55 FEAEE 5
= sgu el sl oJgk Qotge

for ©
nim
o
oftt
fto
o,
E)
X,
24
i,
2
o
)
k)
o

(radiation stress)©

2Joi 32| 7]7]ef © H WgE S50 A
A Sheme] Qe slo] Wk AT 2t Ty
o] ot g Fuprd iéﬂ?féﬂ 2 oz A
) whash L ol gajo] AHdekn AHE] el 3
Akste] AP HIch, 2 Aol ALGE s S| wEel

REF/DIF S (Kirby and Ozkan, 1994), 18] 1 58 4%
3Ql SHORECIRC (Svendsen et al., 2002, Putrevu and
Svendsen, 1999)= Z}7} Z¥ & o7 sputEglom 14

Table 1. Input wave and current conditions

Ak 5 m&%

Fig. lﬂr Z% l ﬁi} 0.46 mo] YASANE 7=

AFzE :rL’HO}o% HoS 9 FoyS vpiek Fape A9
Ef] EqfAate] A5 SRS EafAar A9 E
2 TMA T3 (Bouws et al., 1985)2} wrapped
normal *EREE 8= (Borgman, 19845 ©]-835to] 7212}
o)g} starel| BFeh= oAAE 81719) Tk AR 121
el W o' vhrol FAERITE 7 em 10 em)
TR E JYZACZ 800 sec F3toll T AFo] 5=
Btk AR AP0 AAEQS vHET] 93 w2t
U] S< Table 19 YERNIT o714 9} = 2tz 53
Fo} WA ER O] MY £ 8 Y= Algrelth. A
AEFE FARAS] fl8l FdF<e] 10 em/s7h = %=

Current Inflow
—3m —

Nnemie |
war Lo Wal

0.46m constant depth

40m

wall
wall

Wave Generation [Offshore BC)
40m y |

Fig. 1. Bathymetry and boundary conditions.

. .. Peak Period  Significant wave Influx velocity
Wave input conditions (sec) height (cm) o (degree) (cms)
No waves - - - - 10
. Narrow direction-frequency 1.3 7 20 10 10
Non-breaking C.
on-reaking £ase Broad direction-frequency 1.3 7 2 30 10
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Breaking C
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Fig. 2. Wave height, velocity vectors, mean surface elevation distribution resulted from 800 sec-simulation with the narrow-banded
spectral wave condition.




494 HEF - oA - el
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Fig. 3. Wave height distribution, velocity vectors, mean surface elevation resulted from 800 sec-simulation with the broad-banded
spectral wave condition.
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wave case.
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Fig. 7. Wave height, velocity vectors, mean surface elevation distribution resulted from 800 sec-simulation with the 10cm-Hsig nar-

row banded spectral wave case.

0.2 |
E [ e i I ’
'5-7 0.1 S—

T ~ = Neglecting dSyx/dx+dSyy/dy
- Neglectigdsmdxmsgmy y=20m
— HD?‘IGcm ) .
qo 15 20 25 30 35 40
02 x(m)
x=23m

i ™

E
*09—;0_1-“_.':.:;.--‘-—--'*_-_—_-_—_-”
I

wenee NO-WaVES «=23m

i

3 s 5 ”

0030 15 20 25 30
y(m)
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