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ABSTRACT

There are many different kinds of coastal structures for the protection of
coastal region from severe incident waves. Among them, submerged breakwater
has been widely used as wave dissipator and sediment transport controller in such
advanced countries as Japan because of having several additional functions,
non-block of the view of the landscape, exchange of sea water and so on.

This study 1s to investigate numerically the characteristics of wave energy
variations and transmission coefficient at the rear of submerged breakwater
installed in irregular wave field using two-dimension numerical wave channel
based on VOF method(Hirt and Nichols. 1981). The result of frequency spectrum
analysis confirmed that spectral peaks at the rear of one-row submerged
breakwater moves to short—period in case of occurrence of wave breaking and in
case of tworow submerged breakwater, wave energy showed evenly on the
whole.

In case of non-breaking, spectral peaks at the rear of submerged breakwater
were converged in significant wave period. In case of changing distance between
two-row submerged breakwaters, spectral band width has little difference and
spectral peaks appeared in significant wave period.

The result of transmission coefficient confirmed that much wave energy passed

at rear of submerged breakwater in case of non-breaking than breaking.



Therefore, it was provable that occurring scale of breaking plays an important

role in wave control of submerged breakwater.
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Fig. 2.6 Evaluation of free surface shape(VOF)
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Fig. 2.7 Definition of donor—cell and acceptor—cell
pA0:p0 (agzl 07/0)
(2.67)
Pp=Pl—0,)+D 0, (0<a 1) (2.68)
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Fig.2.8 Fluid density of boundary cell for donor-acceptor method
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Fig. 2.9 Advection method of VOF function
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Fig.2.10 Exception of advection computation
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(2) g4 A=zA
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(2.71)
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Fig. 2.12 Pressure boundary condition of free surface

2.3.2 77 A=A (Open boundary condition)
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z710] 245k
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Distribution of wave dissipation factor,

‘ eI )

Open
Boundary

| Add Dissipation Zone |

Fig. 2.13 Sketch of added fictitious dissipation zone
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(2.82)
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Elevation(cm)
w N L o = N w

Target Wave profile

Calculated wave profile

Fig. 2.15= 3121 4 el A ZT7HA] = Z 9} 2
20672155, 1.32Z155, 1.98Zyy5, 2.65Z,, 800 @& Fol 2oegly)
Bretschneider-Mitsuyasu A~ E® 3} vl et 235 veERH Aoty I-oAE &
T A%l AAAHER Y RxadEgo] & dXA|stal o I ATt AL ¢
Ad-sF2oA 71UgE B uE ThEAHA] 297 Aew duET
262 BEAA A WTolA stFeluixle] st
SR A wjSel A Sgel o] AEEAe nA] fa] dagAe QL
AH F& AAES 2k o]d A E Table 17} #o] st FAAHS S}
k.
Table-1 Conditions of numerical simulation
Crown width| Crown depth | Separated Model
(B) (g/) distance ( /) oce
Case 1 200 5 - One-Rowed Impermeable
Case 2 200 10 - Submerged Breakwater
Case 3 80 5 60 Two-Rowed Impermeable
Case 4 80 5 80 Submerged Breakwaters
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Fig. 2.15 Comparison of target spectrum and calculated spectrum
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Hop7h BAEA d= Aol tiek Aol S Table 294 o] A8t

Table-2 Conditions of numerical simulation

Crown width| Crown depth | Separated Model
(B) (gh) distance ('7) oce
r One-Rowed Impermeable
Case 5 100 S Submerged Breakwater
Two-Rowed Impermeable
Case 6 50 o - Submerged Breakwaters
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Fig 2.19 Comparison of transmission coefficient for breaking and

non-breaking condition
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Crown width| Crown depth | Separated Model
(B) (gk) distance ( /)
One-Rowed Permeable
Case 5 100 10 Submerged Breakwater
Two-Rowed Permeable
Case 6 50 10 20 Submerged Breakwaters

o0)F O
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Fig 3.7 Comparison of transmission coefficient for breaking and

non-breaking conditions
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