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Abstract : In this study, 3D-NIT(3-Dimensional Numerical Irregular wave Tank) model in which regular wave as well as stable irregular wave can
be generated in 3-dimensional numerical irregular wave tank was proposed. To verify validity, the following steps need to be conducted: 1)
comparative analysis between calculated waveforms and targeted waveforms at the wave generating point, 2) comparative analysis with the existing
experimental values of overtopping volume estimated, targeting shore protection structures installed on a slope bed, 3) comparison with the existing
numerical and hydraulic experimental results through application in the analysis on the wave deformation by structures and wave force acting on
the vertical cylindrical structures. Based on the results, characteristics of the breaking wave forces according to incident waves and interval distance
of structures were identified through application of 3D-NIT model in the analysis on the breaking wave forces acting on the cylindrical structures
installed on a slope bed, and reflection and overtopping was reviewed through application in the special breakwaters on the domestic fields. The
numerical results obtained the 3D-NIT model are in good agreement with experimental results, and its applicaion to the complex-shpaed coastal

structures is verified.

Key Words : 3-Dimensional Numerical Irregular wave Tank(3D-NIT) model, Wave force, Overtopping volume, Cylindrical structures, Special breakwater
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Table 1. Condition of numerical analysis for circular cylinder

Run Slope T(s) H(cm) h(cm) D(cm) d(cm) s(cm)
casel  1:10 1.4 @ 2~6 30 60 4 0
case2  1:10 1.4 4 30 60 4 0~80
2) 94
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Table 2. Comparison of the reflection coefficient according to the type of specialized breakwater and incident wave

condition
Run ) , Reduction rate of
h(m) H, /3(m) T, j5(sec) Reflection coefficient reflection coefficient(%)
19.05 2.5 15.5 0.87 -
Hexagonal slit 19.05 1.4 7.0 0.90 -
caisson 17.00 2.5 15.5 0.78 -
17.00 1.4 7.0 0.48 -
19.05 2.5 15.5 0.83 4.60
Irregularities 19.05 1.4 7.0 0.34 62.22
curved slit caisson 17.00 2.5 15.5 0.71 8.97
17.00 1.4 7.0 0.39 18.75

-394 -



3t

o

B4

S A 95 (3D-NIT) o] 2 -gAe w3t

SE

Table 3. Comparison of overtopping rate according to the type of specialized breakwater and incident wave condition

Run Overtopping
h(m) H, /5(m) T 3(sec) rate(m>/sec/m)
19.05 2.5 15.5 0.0575
Hexagonal slit 19.05 1.4 7.0 0.0010
caisson 17.00 2.5 15.5 0.0015
17.00 1.4 7.0 0.0000
19.05 2.5 15.5 0.0016
Irregularities curved 19.05 1.4 7.0 0.0000
slit caisson 17.00 2.5 15.5 0.0000
17.00 1.4 7.0 0.0000
W adolnh dupake] ARl o] &3 =it H v S0secol A 99 AlEibAQl 3akel WSS dER o=,
AAH 600sec Atelo] stolm, R g = b AW AXE ARE B9 3 FAgdETFRE F5EY 4F
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ARARFOE Lhro] 24515 thGoda, 1985). gRste) FuEdEe] PREE FUWE 9 2399 37
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(b) Irregularities curved slit caisson A=t
Fig. 9. Time variation of overtopping rate (b =19.05m, 3. BEAHaSge AAGAIG A9 FotxES
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Fig. 10. Time variation of free surface around structure for the case of h=19.05m, H,;; =2.5m, T},; =15.5sec.
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