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Abstract : In this study, the performance of irregular wave field generation of olaFlow is first verified by comparing
the frequency spectrum of the generated waves by the wave-source using olaFlow and the target wave. Based on the
wave performance of irregular waves of olaFlow, the characteristics of the velocity field including the average flow
velocity, longshore current and turbulent kinetic energy around the three-dimensional permeable submerged
breakwaters, which act as the main external forces of the salient formation, are numerically investigated. The
numerical results show that as the gap width between breakwaters decreases, the wave height in the center of the
gap increases and as the gap width between breakwaters increases, the longshore currents become stronger. As a
result, it is possible to understand the formation of the salient formed behind the submerged breakwaters.

Keywords : 3-Dimensional permeable submerged breakwater, irregular waves, gap, distribution of root-mean-
square wave height, longshore current
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Fig. 1. Calculated wave profiles at wave source position and comparison of target and calculated wave frequency spectra.
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Fig. 2. lllustrative sketch of wave basin and submerged structure for numerical analysis.

Table 1. Incident wave condition and 3-dimensional layout of submerged breakwater

Distance between

CASE Wave maker Slgmﬁc?nt Sl@lﬁ(:@t Gap width Submerged shoreline and
No theo Spectrum wave height wave period G (m) breakwater ~ LJ/S submerged
' Y H,; (cm) Tys () length Z, (m) breakwater
S (m)
CASE 1 3.0 7.0 1.08
CASE 2 Modified 5 2.5 7.5 1.15
CASE 3  [lrregular waves Bret.schneider— 2.0 8.0 123
——— by superposition Mitsuyasu 1.4 6.5

CASE4 i f linear waves spectrum 3.0 7.0 1.08
CASE 5 (Goda, 1988) 7 2.5 7.5 1.15
CASE 6 2.0 8.0 1.23

A Al EH ol AE sttt

o]3}of| A= Mizutani et al.(1998)3} % L% 71&9] Ay
I A At Aol x] At f 9 FR AR A
= AR S5 FEste] A @4, AA e w2
AH1e] v 58 7Pg3IRict. ®A], Fig. 200 Bol= vkel 7
o] At e FAloA HetaE 21 em, A2 4 em,
HAEEL- 1.05 me] 715 242 7AW, APFAZARE 20 12
AT} 28], A AlAE T8 ¢=033, T9Y
7 Dy, =3.0 em?! T w2 G e ZhA| o] wljgel] A
A5z AL 380 ¢=0.3, TU0E0] Dy =0.2 ecmSl
BYE 247 7P E Ak fAe] FAAETT 2 A AT
= Jensen et al.(2014)0] A|AISF a=500, f=2.02 283}
o, Ape] A= Rl aldsh= Dy, =0.2 em2)

th/dull 2 o] o3t Billstein et al.(1999)2] A3 © ZFE] Ak
dE a=00, f=3.05 247t 2835190t} 3t Black and
Andrews(2001)7} A S A7 A== 27190 LS <
2.0¢] HEE adste] ] AXIXE A star, 247+
Z70]] whE A Alol 2] JiT-EE A7SISIT. Table 19 7
A 2G| o]-g8 A2l wix| e} JAtuktel] ik =S o
ERdit).

3k 7:]]}\ Jojod

3910) Ade FRIFOE AYANE 2§
o, Ao

= 7HARE 283 AX=3cm, AY=3
cm, AZ=0.7 cm~1.4 emZ TAE oM, FAE Ax}ef o
3} Courant A5 0.3 ©]5l7} HE= A4S

A FAAEE YISl AR ZE ALY BE
B o) A] Neumann =71Q1 offox, = 02 2831t



156 olgs - g -

Sailent formation condition
—

[=——Black and Andrews(2001)
© CASE1,CASE4
341 -] W CASE2,CASE5
4 CASE3,CASE6
© T
‘l |
\% 24 -\
(7]
14\
0 T 1 <=
0 1 2 3 4

1.2

oo f

sofﬁ/l-s

Fig. 3. Predictive relationship between L /S and S,,/L, for salient formation condition.
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Fig. 10. Spatial distribution of mean velocities at three vertical layers of horizontal plane.
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Fig. 11. Spatial distribution of time- and depth-averaged mean velocities in horizontal plane.
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Fig. 12. Spatial distribution of time- and depth-averaged mean velocities in horizontal plane.
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Table 2. A longshore current’s convergence point on shoreline and total transport flow discharge due to longshore current

Transport flow discharge (cm’/s)

Transport flow discharge (cm’/s)

CNASE Corll)\:ia;%mg (from head of breakwater (from middle of breakwater T(Oiﬁlﬁ;?;ng;gg/
’ to middle of breakwater) to head of breakwater)
CASE 1 Y=10.0m 3,854.33 0 3,854.33
CASE 2 Y=10.0m 2,758.86 0 2,758.86
CASE 3 Y=10.0m 1,659.75 0 1,659.75
CASE 4 Y=10.0m 11,638.88 0 11,638.88
CASE 5 Y=10.0m 8,477.97 0 8,477.97
CASE 6 Y=9.74m 4,665.12 14.98 4,680.10
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Fig. 14. Spatial distribution of time- and depth-averaged turbulent kinetic energies in horizontal plane.
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