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Fig.1 Short-crested wave pattern in front of concave breakwater
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Fig.2 Average wave height under the action of regular wave in ENE direction
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Table 2  Equivalent Reflection coefficients before and after the extension of original breakwater
ENE 0.48 0.53
“ E 0.47 0.54
ENE 0.60 0.60
, E ' 0.55
a 0.540.60
ENE 0.61
0.65
E 0.63
’ K, a B
. a=0.50 B:lSOO K,=1.03~1.06 a=0.489 =152° K, =
1.05 B 150° 135°  120° K, 1.04~1.10 1.05~1.12. B
150 a 0.50 0.80 1.0 K, 1.08 ~1.15 1.13 ~1.23.
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Table 3 Bottom velocities of wave motion in front of breakwater under the action of regular and irregular waves
/m / m ! / m s} / m s} / ms™!
Vis 1.80 -1.27 1.51 -1.68 2.41
Vo 1.99 -1.47 2.66 -2.09 2.84
ENE  3.01 2.79
Vis 0.99 -1.42 2.06 -2.97 2.80
Vi 1.41 -0.76 3.18 -3.05 3.26
Vis 173 V.,
1.48 1.60 8% 5%
a B. a<0.5 pB=150
5% .
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Study on Amplification of Wave Height in Front of
Concave Breakwater by Means of 3-D Physical Model

ZHONG Hu-sui PAN Feng GUO Da
College of Traffic and Ocean Engineering Hohai Univ. Nanjing 210098 China

Abstract A complex short-crested wave system may occur in front of a concave breakwater due to the superposition of
incident waves upon oblique reflected waves or the crossing of reflected waves from two breakwater sections and the
concentration of wave energy may result in amplification of wave height. In this paper by use of a 3-D physical model

the wave heights corresponding to incident waves from different directions are measured under the condition of a concave
angle of 152° and the equivalent reflection coefficients are deduced based on the measured data. Further the
amplification factors are obtained for regular and irregular waves providing a basis for the design of breakwaters of
concave shapes. It is also found that the concave shape may also lead to obvious increase of bottom velocity of wave

motion and that the factor is also important to the design of erosion control in projects.
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