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ANALYTICAL AND EXPERIMENTAL STUDIES ON THE REFLECTION
CHARACTERISTICS OF PARTIALLY PERFORATED CAISSON BREAKWATER WITH
DOUBLE WAVE CHAMBERS

WANG Xin-Yu', ZHAO Jing’, WANG Hai-Feng’, WANG Lyu-Qing®>, LIU Yong'
(1. Shandong Provincial Key Laboratory of Ocean Engineering, Ocean University of China, Qingdao 266100, China; 2. Unit 91053 of
the Chinese People’s Liberation Army, Beijing 100071, China)

Abstract

for deep water and lower engineering cost. By theoretical analyses and physical modeling, the reflection characteristics of

The perforated caisson breakwater has merits of weaker wave reflection, smaller wave forces, more suitable

partially perforated caisson breakwater with double wave chambers under the action of regular and irregular waves are
investigated. Based on linear potential flow theory, a three-dimensional iterative analytical solution was developed for
waves acting on partially perforated caisson breakwater with double wave chambers. A quadratic pressure drop condition is
adopted to consider the effects of the perforated wall on wave motion. A periodic boundary condition is introduced for
considering the periodical variation of structure along the longitudinal direction of the breakwater. The corresponding
physical model tests under the action of regular and irregular waves are performed to verify the rationality of the analytical
model. The effects of wave and structural parameters on the reflection characteristics of the breakwater are investigated by
case studies. The results show that the breakwater can achieve good performance in a wide range of wave frequencies when
values of (B, + B,)/L vary from 0.08 to 0.20 with the porosity of front wall greater than that of the rear wall. When the

porosities of front and rear walls are identical, the minimum value of reflection coefficient decreases with the increasing

porosities.
Key words double wave chamber; partially perforated caisson; quadratic pressure drop condition; analytical
solution; physical model tests; reflection coefficient
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n=0;=

A0 =0, (A7)
M N
ZZI:A”f + B, tanh(a,,; B, / 2)_771/J O = ZZQIZkT nj>
n=0;=0 n=0;=0

(AB)
0
,p=0,1,..M k=0,1,...,N; Aip:ji RACIACLES

S IR O ACTENE| PP A ACTENCI

[1C; ()G ()dy. Ty =] E ()G (v)dy

8 1-g gH ;
Y = 1 ~tanh(a,; B, /2) | "
pk — 37Ia) 2/1131 2w |: nj ( nj 21 ):' 7pk
+H1+20a

uj tanh(anjBl/2)] w© jk

+a,; tanh(a 31/2)Ai,3,®jk» (A9)

1
nj 7 pk

3w 26° 20

~[ tanh(at, B, /2)-2Giar,; |A3,0 4 A © , -(A10)

np

i 8 1- H
Yo= 37t1a) ™ jzz iw [a tanh(a ‘B, /2)]

+{1+2C,a,, tanh (@, 5, /2) |A3,0

+a, tanh(a BZ)A 0O s (ALD)

,A”—j RAGIACLES
i={ J W1(2)C; (9) G (1), @)Y, ()d ydz,

w;f,;:j j\yz(z)c( )C (»)Y, @)Y, (2)d ydz,

¥ ()= ZY;(Z)ZI:AW(XW tanh(a, B, /2) - B,a,, |C, (),
¥,y (2) =22, (@)a,,T,; tanh(e,;B,)C; ()
n=0,=0

> B

» (A5)~(A8)



