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Abstract

Coastal disaster induced by waves and countermeasures were investigated in the
viewpoint of reduction of overtopping rate and harmony with environment in fishing port.
The reduction method of wave overtopping rate using ecosystem control structures was
proposed and studied on the efficiency by hydraulic and numerical experiments. The
estimation models on wave overtopping rate was proposed after comparing previous
models with dimensional analysis and experimental results. Control function of wave
overtopping by use of ecosystem control structures was simulated and discussed with
combining wave shoaling- dissipation-breaking deformation model around ecosysetm
control structures and newly proposed calculation model for wave overtopping rate.
Feasibility of ecosystem control structures could be confirmed for reduction of wave
overtopping and fishenes-based multipurpose development of coastal zone.
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Table 1. The results of enquate investigation for the hydraulic problems and disasters of fishing ports in

Korea

Questions Quay Breakwater Unloading Seawll Market Landing Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
Quay Hall whar

Port name CF D CF D CF D CF D CF D CF Al A2 A3 A4
Daejin o] o (o) o O o o o o o 0 0 o©
Daepo [ o o o] o o o o] [} o o o
Namae o o o0 o o o o o o o o o o
Sacheon [ [} o o o0 O 0o o o
deumjin o o0 o o [¢) 0O 0 o o
Jeogsan o o o o o o 0 0o o o o
Chuksan o o [ o o o o [ o 0o ©
Lugye o o o o o o o o o o o © )
Hyeonpo o o o o o
Dadaepo o o o o o o o o [o) o 0 o o o o0 o o]
Mi jo o o o o0 o o [o) o o o o
Chunsando o o o o o [ o o o o o
joranjin o o o © o} o o) o o] o o o o}
Focheoungdo o o o [ o ) o o o
Jodoodong o o o o 0 o o o
Dlongsan o o o o o o o o [o) o o [¢]
Hosan o o o o o o
Chogog o o o o o o
Suryongpo o o o o o o o ) o oo o o o o
Seungsan o o [) 0 [} o o ©o o o
Yeunpyeondo o o o o o [s) o o
Jookdo o o o o o o o o o o o © [
Total 14 11 22 17 16 4 9 3 12 3 3 1114 5 31112 11 21 18 5 8 4
Q2: Do vou have some experiences that go to another port to refuge from typoon or storms?
Q3. Do you have some experiences of landing vessels to refuge from typoon or storms?
Q4: What is the cause of shipwreck?  Al: Error of mooring method,

AZ:
05
Q6:
QT
QB

Can you see the overtopping phenomenon?

Is there a especially higher wave field?

Decrepitude vessel, A3 Problem of facilities ie. breakwater, A4: Mutual collision between vessels
After construction of Port facilities is there any environmental change around the port?

Is there a water level of higher than ITLILW.L when storm or Typhoon is attacked?

Q9:
Q10:

CF

Is there a large vortex or circulation in the Port? »
Is there a special place where large damage of vessels or other facilities are frequently occurred?
. Constructed facilities, D' Damage facilities
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Table 2. Threshold rate of overtopping for structural

damage of seawalls (after Goda, 1971)
| Threshold
Type of seawalls OV?;Z?%ng
(m*/m-sec)
Seawall without back slope
{bulkhead type)
apron paved 0.2
apron unpaved 006
Seawall with back slope (dvke type)
crown and back slope with protective 006
covering’
crown with and back slope without 0.02
protective covering
crown and back slope unprotected” less than 0.005

* covered with concrete layer or the like
** clay and soil with compaction, some with grass
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Fig. 1. Change of the concept for coastal defence

system.
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Table 3. Summary of representative overtopping

parameters proposed by previous
researches.
Dimensionless | Dimensionless
No. | discharge rate | crown height | Authors (year)
(o) (he")
(9] he Kikkawa et al.
V) TV oeH H (1968)
2 9 b Goda (1970, 1985)
2gH’® H Takayama (198%)
3 Q) H Shi-igai et al.
I h. (1977)
| 4 271Q k. Inoue (1975, 1981)
‘ ; HL b Takada (1979) |
\
Q & Sawaragi et
5 TF 7 T;( al.(1988)
& This study
6 Q A Braudbaury
gTH N gH (1988)
7 k. Ahrens
‘ v gH* HL (1988)
| ] X1 +H/2k) H Ozhan et al.
Hh he (1990)
9 e L This stud
V gH3 H y
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Fig. 2. Schematic explanation of wave overtopping
to vertical wall.

Table 4. Conditions of model wave and artificial

habitat
! case | W1iw2|w3|wa|ws|we
Wave | Hlem) | 755035 |100] 84 | 40
| | Tlsec) |10 3

‘ case S1,82,8
installation —
5.0

Seawall | depth (em) | 77

‘ I crown [ P ‘
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Fig. 3. Most feasible overtopping and crown height
parameters and estimation model using

deep water waves.
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Fig. 5. Most feasible overtopping and crown height
parameters and estimation model using
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