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Abstract : The eigenfunction expansion method is appled for the wave scattering by a vertical slotted, where both the inertial
and quadratic drag terms are involved. Quadratic drag term representing the energy loss is linearized by the application of so-
called equivalent linearization. The drag coefficient, which was empirically determined by Yoon et al.(2006) and
Huang(2007) is used. Analytical results are verified by comparison to the experimental results conducted by Kwon et
al.(2014) and Zhu and Chwang(2001). Using the developed design tool, the effect of energy loss by a vertical slotted wall is
estimated with various design parameters, such as porosity, submergence depth, shape of slits and wave characteristics. It is
found that the maximum value of energy loss across the slotted wall is generated at porosity value less than P=0.1. The
present solutions can provide a good predictive tools to estimate the wave absorbing efficiency by a slotted-wall breakwater.

Keywords : slotted wall, transmission coefficient, energy loss coefficient, wave force, porosity
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Fig. 1. Schematic diagram for wave scattering by a vertical slotted

wall.
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Fig. 2. Comparison between present solutions and experimental results(Kwon et al., 2014) for Model 1 as function of H/h and porosity
P for t/b=2.0,s=0.1m,d=h=0.5mand T=2.0s.

1.0
084 T,
0.6 4
04 4
0.2 4
0.0 T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30
H/h
(@)t/b=0.2
1.0
T,
0.8 4 g
o
o]
0.6
04 4
0.2 4
0.0 T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30
H/h
©1t/b=2.0

084

0.6 4

0.4 4

0.2+

0.0 T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30
H/h
b)t/b=1.0
1.0
T,
0.8
o
06 1 o S
L]
. 0
R
04 / ®
024
0.0 T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30
H/h
(At/b=4.0

Fig. 3. Comparison between present solutions and experimental results(Kwon et al., 2014) for Model 1 as function of H/h and #/b for P=0.1,

s=0.1m, d=h=

0.5m, and 7'=2.0s.



300
10
08y 1
o
061 M
O o -8 *
R, Qo
04
02
00 . . . . :
0.00 0.05 0.10 0.15 020 025 0.30
H/h
(@T7T=12s
10
T/
058
0
06 ° v e,
o
o O -
.
04 4 /
R,
02
00 . . T . '
0.00 0.05 0.10 0.15 0.20 025 0.30
H/h
(©T=20s

BN
oft

064

044

024

0.0
0.00

T T T
0.15 020 0.25

H/h

T T
0.05 0.10 0.30

(b)T=1.5s

0.8 4 T’,
056 - o
04

02+

0.0
0.00

0.15 0.20 0.25

H/h

0.05 0.10 0.30

(d7=3.0s

Fig. 4. Comparison between present solutions and experimental results(Kwon et al., 2014) for Model 1 as function of H/A and period T for

P=0.1,s5s=0.1m,d=h=0.5m, and #/b=4.0.

0.6

P=0.1
P=0.2

P=0.4
P=0.1
P=0.2
P=0.3
P=0.4

H/h

Fig. 5. Comparison of energy loss coefficients between present
solutions and experimental results(Kwon et al., 2014) as
function of H/h and porosity P for t/b=2.0, s=0.1 m,
d=h=05mand T7=2.0s.

7HrS oUA] 45 FolEE AEE B 7 vk &
PR AE o]t AEks weprh ajA A el vlste]
ITE S/l mE olluA] E4E
Al vebstker, webs a=Ee] AdTS s A
I} Atol o] AR gk Apol= STl

Fig. 62 Fig. 59} 22 Z4) tiste] H/4=0.01 &

S| W

|

) Zolg} F=E Wslef i WA, FkE, o
&AE, 83 s 92 (|F/ pgdd)S) wiskE 4t
HRoxck FAkdsle 77 z10] (d/h) 7 1.0, 0.5, 0.25% =
oF W oA EXE(e) ] 7P Al ok FFES
¥z} 0.06, 0.07, 0.08% 2F7HR Z7)ete= AL B 4= Q)
TaEY WG] W o7t AerE WS AX L F
e 7hAgith E59o] BRI Wow vkl Wj(P—0)
FadstE 38 g/h= 10994 200 FHEE,
d/h=0.5 %} d/h = 0.25 ollX= 282} 1.02} 0.5¢0 S gt}
EEIY ARY ko] 391 &3] o8t RAME-S U
= Model 2¢f 3t |4 A2}= Zhu and Chwang(2001)°]
TR AdA s} vwsigitt. ey A0S 74
o] 0.32 m, YA 9} 0.03 me]tk 7] 0.8, 0.9, 1.0
z9| 2 9E 29| ERE BAAA S| Qg Wi
S8t ey Adof ARgst L8] FFE(P)
0.201H, &3k 7H(sy= 0.03m, £H FH(h)
0.006 m, 52| 7= 0.01 molvh. S5 2] 471 210]
(d/h =0.25,0.5,1.0)% =383} A58 Alo] o] A|(L)&
v 7 A RIARES AISSESATE. Fig. 75 A4 72} Zhu
and Chwang(2001)] A& A3=E d/h 9+ L/A o thslo] 1]
wstk 9ot A s AFAYE & ek e
HolF=a Qlet. JAakske] F=719F BAIGe] L/Aa—0d w vt
AHES 1,00l 77k gkel EW, L/A o] S7Yskell wet whAt

ER

o
=
°

o



2~ = 2~ =
A5 &3] o3t ofjuf#] =2 g )
1.0 1.0 ==
Rf Tr
0.8 4 08 4
— d/h=1.0
d/h=0.5
——— d/h=0.25
0.6 4
—— d/h=1.0
041 dh=05
——— d/h=0.25
0.2 4
0.0 T T T T
0.0 0.1 02 03 04 05
P P
(a) Reflection coefficients (b) transmission coefficients
05 20
€
0.4 4 ko]
—— dh=10 S
dh=0.5 ks
03 ——— d/h=0.25 ey
— dh=1.0
09 dh=05
02 4 ——— dh=025
054
0.1 \‘\\
PP B —t : 00 . . . .
0.0 0.1 0.2 03 04 05 0.0 0.1 0.2 03 04 05

Fig. 6. Reflection, transmission, energy loss coefficients and non-dimensional wave forces for Model 1 as function of d/k and porosity P for

H/A=0.01, s=0.1

(c) energy loss coefficients

m, 7=0.5m, t/b=2.0, and T=2.0s.

(d) non-dimensional wave force

1.0 1.0
038 1 0.8 4
06 06
Ry R
04 .4
— cal.(d/h=1.0) 04 — cal.(d/h=1.0)
cal(d/h=0.5) cal(d/h=0.5)
——— cal.(d/h=0.25) ——— cal.(d/h=0.25)
0.2 4 ® exp.(d/h=1.0) 0.2 4 ® exp.(d/h=1.0)
O exp(d/h=0.5) O exp(d/h=0.5)
v exp.(d/h=0.25) v exp.(d/h=0.25)
0.0 T T T T T 0.0 T T T T .
00 0.1 02 03 04 05 06 00 01 02 03 04 05 06
L/ L/
(@ T=0.8s
1.0
0.8 4
06 4
Rf
1 — cal(dh=10)
- cal(d/h=0.5)
——— cal.(d/h=0.25)
02 ®  exp.(dh=1.0)
O exp(d/h=0.5)
v exp.(d/h=0.25)
00 T T T T T
00 01 02 03 04 05 06
L/x
(© T=10s

Fig. 7. Comparison between present solutions and experimental results(Zhu and Chwang, 2001) for Model 2 as function of and for d/h
and L/A for P=0.2, h=0.32m, 5=0.006m, r=0.01lm, #=0.03 m.
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Fig. 8. Reflection coefficients and non-dimensional wave forces for Model 2 as function of d/h and porosity for H/A=0.01, s =0.03 m,

h=032m, L=0.1m, t=0.01 m, and 7=0.8 s.
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