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Diffraction of shallow water wave by semi-infinite and
finite-length vertical thin wall breakwater
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Abstract: Based on shallow wave diffraction theory, the wave potential solutions to first order cnoidal
wave diffraction by semi-infinite and finite-length vertical thin wall breakwater are derived respectively
by applying the eigenfunction expansion approach and stationary phase method. The dimensionless maxi-
mum wave forces and diffracted wave surfaces for two different kind of breakwaters are analytically calcu-
lated. Results demonstrate that when the finite-length thin wall breakwater has enough large length, the
diffracted wave surface distribution around the end of breakwater and its wave force have almost same val-
ues as that of semi-infinite breakwater, which gives an effective mutual verification of two analytical solu-
tions. The wave effect results from cnoidal wave theory for two kind of breakwaters are obviously larger
than those predicted by small amplitude wave theory in same shallow water conditions. The variation of
incident wave angle, ratio of breakwater arm length, water depth and shallow water wave characteristic
may affect the wave. Practical diffracted wave forces on two kind of breakwaters will all increase as the
shallow water wave characteristic parameter value increases.
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Fig. 1 Semi-infinite vertical thin wall breakwater
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breakwater at different A(B = 7/2, kd = 0.4, a/d = 5)



3

ARG, A KON T BRI BRI B W RE By SR i SR T 113

BL1S5 ANRASA A BRA SR S5 K TG i 40 A
IR I RS E kd W AR AL a3 B rp SR [ 2 5%
P — B J A A B R B D 3 1) e K i
IR 1. RIEE, BRI 22 AT S A A SR
XERRPE, XTI RE A AGIRIAT . 25K R
TC LT T b kd e S50, HE— 2 R RG ARk
Wil 7K ARG G, R IR e A N,
KB IEASE (B =m/2) BRI TR e A B 5
FH At S X (o

K16 AR KK R T A BRI e K e
IR SRS B kd (AR fE RS . Fh TR gt ]
W, M kd BN (kd < 0.5), T RKICE N E TR
T3 B K TR HE A 8 in T s A BN T4 kd > 0.5
BF, B ORI A A, B TR T I 58 A

AL

8
7
6
ST/
w 4 b7 N
N
2
1
g .
0 1 2 3 4
kd
E15  AREASAT A RK SRR K IC SRR T
Wi kd (175 4k

Fig. 15 Variation of maximum dimensionless total wave force of

finite—length breakwater with kd at different incident angles

(A=3,ald = 5)
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