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Fig. 1. Definition sketch of 3-D numerical wave basin.

3. 3H¢1§3’-}

3.1 FX{M Y HB

2 A7 AL wxdeYe HEe s
o, Johnson et al. (2005)q 2]& 3319 423
AYZ3 9 FA2Y Ay B A7 £y
Z24E v a3} Fig. 2= A4 F89 2495
(Fig. 1 #x)d @& 3318 Yehyhz oo, HA
A2 SHFAE, BEA@L & A7 98 A
AR, U 2= Johnson et al. (2005)01A] o] &
g FARDY AGXNE dehl o ot £§, AL
27L& Table 19 Vel A3 o, gJrldzas
Fig. 19] Gauges 3-79] HZ#g & 7|& o2 AH3
pe= '

-3 B i 1
G371 G9-11 G12 G13-14 GI517 Gis G19-21

Fig. 2. Comparison of measured and calculated
wave heights.

Table 1. Test conditions.

Average(gauges 3 to 7)

Hilem) h(m)  Heolm)  Tols)  Ware
120 0.23 0.120 1.81 Regular
TH2RRE, & A7 ¥ AR E vE =Y

o 9% AdAud 4¥AE 2 Adsn xR

€ ¢ T A ol AFARE vhgor 9l

ANe ZAFEe 33d BE5H) e =93

712 o)

3.2 .=f75|| HEERY

o] g3ty FAFHe 5
2 433t} Fig. 3L x-y¥
& Ugtllz glod, Fig. 3(b)
AAA z=19cm, z=5cmol A9 o
THEEEEE, @)t &4 A9 F7¢EL
AFAYHoE J7d YZASEEEE JE
Aoz F73 Fig 3(@)dNAs
g FAOE 3t ZA Aol A= onshore
THoME offshore Wao =z gl 3
e c8R7 LD de A ¢ 5 oo,
olZd AL A FHo FEEHL =9 )
AF 2o A ddeld. s=w, Fig. 3(0b)
z=19.0cm9 229 (¢) 2=5.0cm} AL A
THRE FEIY, 259 430 $E= b)Y 3
£ dABOR offshore WFOZ &0 43}
(©)9] A9+ onshore W3oz Fsle &
o Ztz} JehgS & & o
Fig. 4= x-z%¥399Y yHX(Fig. 3(a)9 a-a",
b-b" R c-c'dH)o] BE HAFEEZE Uey
= J%S’-ETH y Ao Al A A
B} 45 o onshore £0 2 3al= 520 3
3 etz gl =3 ZA) dg8o 53¢ 4
HEQ, Fig. 4(b) NTH FU%0b- b g e
o2 e 3§ FRIY v, (a)

01

rlr

offshore &

a-a' Bl (c) c-c* @Y H& °ﬂ ZA ALA
AM} TBF A tBo] A R 320
B E RS ¢ F A

y-zB e x9 A W& FEFFELELE Fig. 5
o Yetls, Fig. 5(a), (b) 2 ()& 27, d-d°,
e-e” H f-f* @W(Fig. 3(a) FR) glojM o 3
THEEEE Jelda Qo). FA 9] offshoreZ
5 Fig. 5(a)9l 2%, MTRAN FA g

- 146 -



2 gae s glon,
onshoreZ o) 3|33t Fig. 5(c)9 A$AME=

A RN AFRE Fate 550 TATS
T AUt 3, ’Q’Xﬂ z°"-‘?’—(e e B9 HF
B E Yehlln & Fig. 50)F sy,
%

BEFo|

2l
A

O
=

42 S

0
8
s
d

ol A }%i% EPPHc cERE

m?L‘

T, Fig 4(@)% () 2 Fig. 5(b)lA Yeld=
’#}Zﬂ FHo wmE 559 ¢HF A g AX
H ZA gAY A2 FA wiFol e H4
B FT @AV A& Aoz gud)
o|Aul o], B ATolA AHF 33+
<, 71&9 39 2314
A ZA FH 3x4

R
sArd2E U8 5 ¢
5832 B 452 A

y(m)

2 e By ol Bg 2 E 5
A&7 AT =FEN FEY Aoz wddEn.

4.4 £

2 AFME A G A FREZ A
LA 3xHAAR BE EAS oty Hatd,
71€9] 3A49  F#X&A7|Hel  Large Eddy
Simulaltion® E=Y3td 324 FARZPAEE
gzt

1€ FURFAE A7 B AT o 3

4RSS dn g3t o $A2 ko) )
§ ge AR $949RE ABsn Y E
Bashsit

S R 2 N R

z(m)

z{m)

z{m)

. s i
2

x(n)
Fig. 4. Spatial distribution of mean flow in x-z vertical plane (a-a*, b-b", ¢c-¢*)."

- 147 -



2 3
Ll

1
e-& Sctdou 7 vV wt . ““910.0@

R

LI N
Jroan

]

1 2 3
(£ Section - /Virw' —>10.0cw/s):

=, AAT FRAHNFYE o] §3to, FA 9 <
Aol 2 S A= A 9 A2 € FA
A7 49 4o ez EFan dA7A
FE3A HH AR 3 U FA FH) EAE 3
24 55 546 #3te =9 & 5 AU
o]z 22 v A 2As A, A s GXE 3
A FERE FHY B 55S siAsEh) 8
N B ATolMs 22 33d 0479 =
Yol Do ¥ o2 ALHY, FF Bl o
T AL F oS HEAon PEHT dGex A
4% & AE A= Yo FAANA UE o
Aot}
s
Smagorinsky, J. (1963). General circulation
experiments with the primitive equation.
Mon. Weath. Rev., 91(3), 99-164.
Hirt, C.W. and Nichols, B.D. (1981). Volume of fluid
(VOF) method for the dynamics of free doundaries.
1. comp. Phus., 39, 201-225
Drei, E. and Lamberti, A.( 1999). Wave pumping
effect of a submerged barrier. Proc.,

Intenational Conference on Coastal Structures,

667-674.
Gironella, X. and Sanchez-Arcilla, A.(1999).
Hydrodynamic behaviour of submerged

breakwater. Some remarks based on experimental

3
y(m)
Fig. ‘5. Spatial distribution of mean flow in y-z vertical plane (d-d°, e—e", f~-f*).

fem/s)

results. Proc., International Conference on Coastal
Structures, 891-896.

Krieai, E, E.., Karambas, Th.V., P., Tilegrafos, A.,

" Gironella, X. and Mosso,C., (1999). Reflection and

transmission for submerged and rubble-mound
breakwater. Proceedings of the International
Conference on Coastal Structures, 689-696.

Yanashiro, M., Yoshida. and A., Irie, 1. (1999)
Experimental study on wave field behind a
submerged breakwater. Proc., International
Conference on Coastal Structures, 675-682

Hur, D.S. and Mizutani, N. (2003). Numerical
estimation of the wave forces acting on
a three-dimensional body on submerged
breakwater. Coastal Eng., 47, 329-345.

Hur, D.S. (2004).
directional random waves passing over

submerged  breakwater
installed on a sloping bed., Ocean Eng., 31,
1295-1311.

Johnson, H. K., Karambas, T. V., Avgeris, L, Zanuttigh,
B., Gonzalez-Maroco, D., Caceres, 1. (2005)

Modelling of waves and currents around

Deformation of multi-

an impermeable

submerged  breakwaters. Coast. Eng., 52,
949-969.

L ARTHEETER, BRE AW, EISEET
FE(1988). TN-70¥EERETE. LAHR
FrEst, 26965,

- 148 -



