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Synopsis -
The intention of this study is to develop a technique to alleviate the serious social

problem caused by salt dainagé and the cénscqucnt’ deterioration of concrete due to the
corrosion of the reinforcing bars.

This study was conducted for the three anti-corrosion techniques of coating the
concrete with an anti-corrosive covering, cathodic protection, and polymer impregnation
since these are the three most promising techniques at present.

The use of anti-corrosive coatings for concrete is featured by the easy acquisition of
coating materials and ease of workability. The life of coats of this type is thought to be
at least fifteen years, which is not as short period as was first expected.

Cathodic protection is an essential means of anti-corrosion and can be compared to the
method of coated reinforcing bars with epoxy. Nevertheless, cathodic protection
requires maintenance and care after installation, and in addition to its application to new
structures, it can also be used for the protection of existing structures since no other
method is effective.

As an anti-corrosion method, polymer impregnation dges not require maintenance.
The use of polymer impregnation in permanent concrete formwork is being studied as
one means of reducing the cost, but the techniques are more complex than those for
coating. Because of this, this method is likely to be used in districts with severe
environment, or structure that cannot be recoated. i

These techniques will increase in importance along with the further construction of
marine structures.

Key Words : Marine Enviroment, Marine Construction, Concrete Structure, Corro-
sion Protection Technology, Coating, PIC, Cathodic Protection

Grundlegende Untersuchuhg zu Schutztechnologien
fiir Betonbauwerke in Meeresnihe
by Kiyoshi KATAWAKI

Synopsis . .

Das Ziel dieser Untersuchung war die Entwicklung ciner Technik zur Verringerung der
ernsthaften sozialen Probleme, die aufgirund von Salzschiden : entstehen, und die
nachfolgende Beeintrachtiging von-Beton aufgrund der Korrosion der Armierungsstan-
gen. In der breiten Bedeutung des Begriffes, umfassen Salzschéden alle Arten von
Korrosion der Afmierungsstangen aufgfund dér im Beton enthaltenen Chloride, abet in
diesem’ Béricht ‘wird die Verwendung ‘des Begriffes eingeschrankt auf korrosion des
Stahls im Beton atfgrund von Salz, der'duich Sprithwasser oder Wind transportiert wird,
an detr Betonobérflache ‘anhaftet und schlieglich in den Beton eindringt. -

Diese Untersuchiung wurde far die dreiKorrosions-verhiitungs-Techniken Abdeckung
des Betons' mit: einein Kotrrosions-verhiitenden “Auftrag, kathodischer Schutz und,
Polyimer-Impragnierung darchge fihrt, da diese gegenwirtig die vielverél)recllelldStenl‘

Techniken sind.

(2)
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Beach Changes on a Coast with a Condition of
Periodically Changing Wave Direction

by Dr. Takaaki UDA and Akira SAKANO
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Abstract :

Cyclic beach changes responding to the seasonal change of wave direction were
theoretically and experimentally investigated. Examples of those changes on the actual
coasts in Ibaraki Prefecture were gathered and compared. It was found that the shoreline
on both sides of the headlands showed remarkably periodic changes responding to the
change of wave direction on the northern Joban Coast. The resulls of the long-term field
observation at Ajigaura Beach on wave direction and beach profile over a period of 12
years showed that wave direction had a periodic mode of half a year, and the shoreline
responded to this change of wave direction. In recent years 12 artificial headlands have
been constructed for a measure against severe beach erosion on the Kashimanada Coast.
The observation showed that the shoreline between headlands had dominant seasonal
change pattern. Furthermore, the same kind of seasonal change of beach topography in
response to the change of wave direction was found on beaches in Lake Kasumigaura. In
this paper these field data were systematically analyzed and common characteristics
were summarized. A movable bed experiment was conducted in order to study the
reproducibility of the beach changes observed in the field, and the experimental results
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were compared with a theoretical solution of the one-line model on shoreline changes.
Experimental results showed good agreement with a theoretical solution. Finally
dynamic similitude on littoral transport was proposed based on the theoretical solution.
Key words : Shoreline change, Beach topography, Wave direction, Cyclic mode,
Movable bed experiment, Field datg, Theoretical solution, Dynamic similitude.
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Abstract :
In order to investigate wave transformation, nearshore current and beach changes on

coral reef, field observations were carried out at the Nakadomari and Ohgimi Coasts on
Okinawa Island, and at the Kuta, Nusa Dua and Sanur Beaches on Bali Island in
Indonesia. Numerical models of wave refraction-diffraction using mild-slope equation
and nearshore current are developed as well as the experimental study on wave transfor-
mation on the coral reef. Based on the field data, morphological features of the coral reef
such as reef profile or reef gap topography are examined first. Beach erosion of the Bali
Coasts is also investigated. Secondly, wave transformation and wave set-up on the reef
are studied. As a result of these observations, it is found that the water level has a
primary effect to determine the wave height distribution on the reef and that the wave
transformation on the reef can be well predicted by the experimental formula by
Takayama ct al. (1977). Wave dissipation process and shortening of wave period
observed on the natural coral reef coincide well with the experimental results. Regarding
the nearshore current, measured distributions are compared with the results of the
numerical model. Observed current distributions agrees well with the numerical results.
Furthermore it is found that streak pattern on the reef can be found from the aerial
photographs, and it corresponds well to the nearshore current distribution observed by
the field investigation and predicted by the numerical analysis. It is concluded that aerial
photographs can be used usefully for the field observation of nearshore current on ‘the
coral reef. Shoreline changes on the coasts behind the reef gap and wide reef are studied
by using one-line model. It is found that shoreline behind the reef gap retreats and it
advances behind the wide reef. Finally changes in shoreline position on the Kuta Beach
is predicted by using-one-line model and compared with the measured changes.

Key words : Coral reef, Okinawa, Bali island, Wave transfermation, Wave set-up,
Nearshore current, Aerial photograph, Streak pattern, Beach changes.
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Developmental Study of Protective Technologies Report of  PWRI

for Concrete Structures in Marine Environment Vol.181-1, Mar. 1930
by Kiyoshi KATAWAKI

Synopsis :

The intention of this study is to develop a technique to alleviate the serious social
problem caused by salt damage and the consequent deterioration of concrete duce to
the corrosion of the reinforcing bars.

‘This study was conducted for the three anti-corrosion techniques of coating the
concrete with an anti-corrosive covering, cathodic protection, and polymer impreg-
nation since these are the three most promising techniques at present.

The use of anti-corrosive coatings for concrete is featured by the casy acquisition
of coating materials and case of workability. The life of coats of this type is thought
to be at least fifteen years, which is not as short period as was first expected.

Cathodic protection is an essential means of anti-corrosion and can be compared
to the method of coated reinforcing bars with epoxy. Nevertheless, cathodic
prolection requires maintenance and care after installation, and in addition to its
application to new structures, it can also be used for the protection of existing
structures since no other method is effective.

As an anti-corrosion method, polymer impregnation does not require maintenance.
The use of polymer impregnation in permanent concrete formwork is being studied
as one means of reducing the cost, but the techniques are more complex than those
for coating. Because of this, this method is tikely to be used in districts with severe
environment, or structure that cannot be recoated.

These techniques will increase in importance along with the further construction

of marine structures.

Key Words : Marine Enviroment, Marine Construction, Concrete Structure,
Corrosion Protection Technology, Coating, PIC, Cathodic Protec-

tion
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i Beach Changes on A Coast with A Condition of ceﬁ)ﬂ" of PWRI
Periodically Changing Wave Direction 0l.181-2, Mar. 1390

by Dr. Takaaki UDA Akira SAKANO
: Synopsis :
; Cyclic beach changes responding to the scasonal change of wave direction were

theoretically and experimentally investigated. Examples of those changes on the
actual coasts in Ibaraki Prefecture were gathered and compared. It was found that
the shoreline on both sides of the headlands showed remarkably periodic changes
responding to the change of wave direction on the northern Joban Coast. The results
of the long-term ficld observation at Ajigaura Beach on wave direction and beach
profile over a period of 12 years showed that wave direction had a periodic mode of
half a year, and the shoreline responded to this change of wave direction. In recent
years 12 artificial headlands have been constructed for a measure against severe
beach erosion on the Kashimanada Coast. The observation showed that the shoreline
between headlands had dominant seasonal change pattern. Furthermore, the same
kind of seasonal change of beach topography in response to the change of wave
:  direction was found on beaches in Lake Kasumigaura. In this paper these fickd data
were systematically analyzed and common characteristics were summarized. A
movable bed experiment was conducted in order to study the reproducibility of the
:  beach changes observed in the field, and the experimental results were compared
i witha theoretical solution of the one-line model on shoreline changes. Experimental
results showed good agreement with a theoretical solution. I¢ inally dynamic simili-
tude on littoral transport was proposed based on the theoretical solution.

Abstract : Shoreline change, Beach topography, Wave direction, Cyclic mode,
Movable bed experiment, Field data, Theoretical solution, Dynamic similitude.
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Study on Wave, Nearshore Current Report  of PWRI :
i and Beach Changes on Coral Reef. Vol.181-3, Mar. 1990 g
by Tadashi TANIMOTO Takaaki UDA |

i Synopsis :
In order to investigate wave transformation, nearshore current and beach changes
on coral reef, field observations were carried out at the Nakadomari and Ohgimi |
Coasts on Okinawa Island, and at the Kuta, Nusa Dua and Sanur Beaches on Bali
¢ Island in Indonesia. Numerical models of wave refraction-diffraction using mild- :
slope equation and nearshore current are developed as well as the experimental
study on wave Gransformation on the coral reef. Based on the ficld data, mor-
phological features of the coral reef such as reef profile or reef gap topography are
examined first. Beach erosion of the Bali Coasts is also investigated. Secondly,
! wave transformation and wave set-up on the reef are studied. As a result of these
observations, it is found that the water level has a primary effect to determine the
wave height distribution on the reef and that the wave transformation on the reef can
i be well predicted by the experimental formula by Takayama ct al. (1977). Wave
i dissipation process and shortening of wave period observed on the natural coral reef
! coincide well with the experimental results. Regarding the nearshore current,
measured distributions are compared with the results of the numerical model.
Observed current distributions agrees well with the numerical results. Furthermore
i it is found that streak battern on the reef can be found from the aerial photographs,
and it corresponds well to the nearshore current distribution observed by the ficld
i investigalion and predicted by the numerical analysis. It is concluded that aerial
photographs can be used usefully for the field observation of nearshore current on
¢ the coral reef. Shoreline changes on the coasts behind the reef gap and wide reef are
i studied by using one-line model. It is found that shoreline behind the reef gap
retreats and it advances behind the wide reef. Finally changes in shoreline position
¢ on the Kuta Beach is predicted by using one-line mode! and compared with the
! measured changes.
i Abstract ! Coral reef, Okinawa, Bali island, Wave transformation, Wave set-up,
{ Nearshore current, Aerial photograph, Streak pattern, DBeach
; changes.
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