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On an Analysis of Reflection Coefficients by a Partially Immersed
Slotted Plate with a Back Wall
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Abstract [ Based on the eigenfunction expansion method, the interaction between monochromatic waves and
a partially immersed slotted plate with a back wall has been investigated. Analytical results show that the
reflection coefficients by a partially immersed slotted plate depend on the porosity, immersed depth, chamber
width, incidence angle and wave frequency. It is found that the reflection coefficient has minimum value within
entire frequency range when the porosity has optimal value 0.1. Comparison between the analytical results and
the experimental results(Zhu,2001) of reflection coefficients is made for various chamber widths, immersed
depths and wave periods with good agreement. The present analytic method can account adequately for energy
dissipation caused by flow separation behind a slotted plate and provide the design informations for the
construction of slit caisson breakwater.

Keywords : slotted plate, reflection coefficient, slit caisson breakwater, eigenfunction expansion method
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Fig. 2. Comparison of analytical and experimental results for a partially submerged slotted plate.
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Fig. 3. Comparison of Bennett's and present results for P=0.2,
d/m=1, W/B=10, WL=1, H/A=0.01, b/h=0.05.
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Fig. 4. Reflection coefficient of a partially submerged slotted
plate as a function of non-dimensional wavelength and
porosity for d/h=0.5, W/B=10, WL=1, H/A=0.01, 8=0°.
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Fig. 5. Reflection coefficient of a slotted plate as a function of
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as function of non-dimensional wavelength and incident
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Fig. 7. Reflection coefficient of partially submerged slotted
plate as function of non-dimensional wavelength and
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Fig. 8. Reflection coefficient of partially submerged slotted
plate as function of non-dimensional wavelength and wave
steepness for P=0.2, d/h=0.5, W/I=1.0, /B=10, 8=0°.

4 Ytk Fig. 72 3382 0.12 D30 &89 7117
I £ 22 ulR7PEA A4bE SRARE-S RAFa 9l
ok w/B7Y Atk A £3lo] 53 nldE AE %
gt AFarG Ao Me £3e FHF e Hele w
AREOl A S F4 EeS E & Uk L2=0.18
o ARE &8l FRF e odgko] AA3] YT
B/t E45 BARE-L SojEr. 1) WEhe) Fo) A
2 7] W&ol 7Fed 3 &3] 18-S EEle Aol Al
2 el Aoz dadEA) Fig 8& Ay AAE ¥
PN 71E A WSS A gt BB RAY Fvke A
< HAE 57 34 83t AL vl o)
T HIAE Bibke JATNNY £AAISe] g FUA
# WARE-S 91T Fig. 82 0]23 AYS Rosn

Aot

Z3ue] 2§ AL 3 149

£ =EqAMe IAFANEE AHESte] 3 &
o] dAZo] 7 &3l of gk WIS 4T
**QJ—}ETH o7 22 228 U2 4 Atk
FTEET FZO)E WAL & L mFE F
v’a—°1ﬁ}. AN AT = F=g0) 0.1Y W ATl
Ax WAHgo] HAot B8 RAFAT. AFagd
Ae f=e] ggo] 212 FA7A] Y EE &3]
Ao} i AeS WAL EolEn. 2Ry uF
g Folre R ANZo)7} o= gL o]
W ZA71Z0] = vAS O] FA) JES 22 =
2) AP 4B & A RS 7HA AL Eﬂit 3T,
Lcos@/A~ 020014 A o] vkAlg8 Holu gt
3) Z& FFENA TG B E viAkg o] wsle
AFar oA E A YehtA @i 23ug
HellMe 7t Vet -8 8AP 248 viel ot
A Edo] AR viAbgo] Zragtt,
4) O|2AA A9} Zhu 5(2001)2] EHAY A=
OAZ 2 AX]815.2 1, Bennett 5(1992)2] $-X| 222}

2

APl S AN £ AN 2 DXL SIS
HAtel 2
# G 200240 FTAR AT U] A &
U Y PUBY AT A SR A
A71E A Qs 29E Q8-S B 528 A
€ Beln] An)e) Qo) AL PAIE BT
028

A, Q1A o]gr, 1993, F-aiwiAle] MRS &
3 reldd, FFE- HFT A, 53): 198-203.

o]%<), FAIE, 2001. & SLITH Aol WujA|2] HAIEA,
I Y sﬂookf,—ti}ﬁ]ﬂ, 13(4): 263-272.

ZUY, A9, 2002. A <3| 3 vA e TS
Y, DEHFEEEA, 1603): 1-7.

Bennett, G.S., Mclver, P. and Smallman, J.V., 1992. A math-
ematical model of a slotted wavescreen breakwater,
Coastal Eng., 18, pp. 231-249.

Flagg, C.N. and Newman, J.N., 1971. Sway added-mass coef-
ficients for rectangular profiles in shallow water, J. Ship
Research, 15, pp. 257-265.



150 =z

Fugazza, M., and Natale, L., 1992. Hydraulic design of per-
forated breakwater, J. Waterway, Port, Coastal, and Ocean
Eng. ASCE, 118, pp. 1-14.

Ippen, AT, 1966. Estuary and Coastline Hydrodynamics,
McGraw-Hill Book Co., New York, pp. 506-507.

Isaacson, M., Premasiri, S. and Yang, G., 1998. Wave interac-
tions with vertical slotted barrier, J. Waterway, Port,
Coastal and Ocean Engrg., 124, pp. 118-126.

Jarlan, G.E., 1961. A perforated vertical wall breakwater, Dock
Harbour Auth. XII, 486, pp. 394-398.

Kakuno, S. and Liu, Philip L-E, 1993. Scattering of water
waves by vertical cylinders, J. Warerway, Port, Coastal,
and Ocean Eng. ASCE, 119, pp. 302-322.

Kakuno, S. and Oda, K., 1986. Boundary-value analysis on the
interaction of cylinder arrays of arbitrary cross-section with
train of uniform waves, J. Japanese Soc. Civ. Eng., Tokyo,

Japan, 369, pp. 213-222.

Mei, C.C., Liu, Philip L-F, Ippen, A.T.,, 1974. Quadratic loss
and scattering of long waves, J. Waterways Harbors and
Coastal Eng. ASCE, 100, pp. 217-239.

Mei, C.C., 1989. The Applied Dynamics of Ocean Surface
Waves, John Wiley and Sons.

Suh, K.D. and Park, W.S., 1995. Wave reflection from perfo-
rated-wall caisson breakwaters, Coastal Eng., 26, pp. 177-
193.

Zhu, S. and Chwang, A.T.,, 2001. Investigations on the reflec-
tion behaviour of a slotted seawall, Coastal Eng., 43, pp.
93-104.

Received November 29, 2002
Accepted June 7, 2003



