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1. INTRODUCTION

STUDIUM OF MECHANICS, University.
of Patras, Greece, during the past 12
years, made intense efforts to study,
experiment, and evaluate the impacts of
a Soft Shore Protection. Theoretical and
numerical work and in situ experiments
showed that an arrangement of sub-
merged groins, properly designed and
installed, is capable to face shore ero-
sion. This arrangement is named CPNS
(Coastal Protection and Nourishment
System)

An example of CPNS installed in the
Therma Gulf of Lesbos Island appears
on cover page of the book ‘SOFT
SHORE PROTECTION, An Environmental
Innovation in Coastal Engineering . CPNS is
a miniature arrangement of low-height
groins, aligned normally to the shore-
line, of suitable length and at distances
from each other, all constructed by
concrete inserted in geotextile hoses.

Soft Shore Protection

An Environmental Innovation in
Coastal Engineering

Edited by Constantine Goudas, George Katsiaris,
Vincent May and Theophanis Karambas

Kluwer Academic Publishers




1. INTRODUCTION (Contd )
The original idea was to develop an arrangement

of soft shore protection that will be:

Effective and Durable

Non-propagating downstream erosion

Friendly to man and the environment

Low Cost and suiting for protection of beaches of a ny
length

Easy to implement

The arrangement designed and installed was fouQd'to
Terminate erosion of the protected part of the beac  ht
Survived wave storms over period of operation (12y  ears).
Not propagate erosion downstream or influence adver sely
adjacent beaches, while in many cases benefited the  m.

In all cases a certain amount of materials, sand an  d gravel,
were trapped between successive groins and the groi ns were
buried by the deposited sand in part, or in total.




1. INTRODUCTION (Contd )

The system developed was adjusted to the_wind-wave-  current
environment of the site of application

During the period 1993-2006 we were invited to appl_ . y the method
to 14 sites in Greece, 1 in ltaly, and 1 in the Red “Sea.

In 1998, while we were implementing our 15 t projectin Greece,
the permit issued was recalled by the Port Police o “f Corinth
due to the claimed illegal project assignment direc tly to the
University. Our application to the Supreme Administ rative
Court of Greece, was accepted in 2006 and the proje  ct will be
finished early next year.

A private project was implemented in March 2006 at the beach of
Oitilo Hotel. The design and implementation of this project is
the object of this presentation.

The design of this project was completed in one mon th and
construction permit required was issued after 18 mo nths.




2. PROJECT ‘SOFI-SHORE PROTECTION OF THE
HOTEL OITILO BEACH';”AT OITILO, MANI, GREECE

Design Assumptions

Adjustment of seabed groin arrangement to wind-wave -current
climate of the site.

Nourishing the site from resource in its offshore e nvironment.

Design Procedure & rules
Data collection.

Develop computer models by direct integration of t he current
flow pattern near seabed and select optimum model.

Define design parameters of the seabed groin arrang  ement.
Estimate nourishment requirements.




PROJECT SITE LOCATION
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3. SITE DATA

Excerpt of the Naval
Chart No 22, Int.
3418 presenting Li-
meni Bay and the
project location at
the beach of Oitilo
Hotel. The name of
the hotel, and the
angle of direct wave
iIncidence on the site
in added by us.
Chart Scale: 1:250,0
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Aerial Photographs of the Site

Aerial Photo of Limeni Bay taken in 1986. Then, the beach was
sandy and 30m wide. Scale: 1:6000.




Aerial and ground photographs of the Site

Magnification of Aerial Photo of
Oitilo Bay taken in 1986.

Ground photo of the site received in
September 2004. The beach of 1986 has
disappeared. The sand has been replaced
by large gravel of D(50)=100mm. The
umbrella to which points the red arrow
rests at the middle of the 80m beach site to
be protected by an arrangement of groins.




View of the Site.in July 2004

LOOKING NORTH (The red arrow LOOKING SOUTH (toward the
shows the center of the project site). Community of New Qitilo).




SEA DEPTH-MEASUREMENTS

TABLE OF SEADEPTH MEASUREMENTS-ALONG SEVEN NORMAL
SECTION CENTERED AROUND THE BEACH OF THE HOTEL ‘OIT YLO’

X*

h(A1)*

h(A2)

h(A3)

H(A4)

h(AS)

h(A6)

0

0.0

0.0

0.0

0.0

0.0

0.0

5

-0.6

-0.3

-0.5

-0.3

-0.3

-0.6

10

-0.7

-0.5

-0.7

-0.5

-0.45

-0.75

15

-1.1

-0.7

-0.9

-0.7

-0.65

-0.65

20

-1.27

-0.7

-1

-0.7

-0.7

-1.27

25

-1.35

-1

-1.2

-1

-1

-1.35

30

-1.47

-1.1

-1.3

-1

-1.3

-1.47

35

-1.55

-1.3

-1.4

-1.2

-1.4

-1.4

40

-1.6

-1.4

-1.5

-1.3

-1.3

-1.63

45

-1.7

-1.5

-1.6

-1.3

-1.4

-1.74

50

=1.7

-1.6

1.7

-1.6

-14

-1.78

55

SIRE5

-1.75

-1.75

-1.75

-1.5

-1.86

60

=

-1.85

-2.05

-2

-2.05

65

-2.15

-2.05

-2.15

-2.15

-2.15

70

-2.28

-2.2

-2.28

-2.32

-2.25

/5

-2.4

-2.3

-2.4

-2.45

-2.45

*x=distance from shoreline, h(Ai)=sea depth, 1=1,2,




Wave Characteristics and Tides
100-YEAR RETURN WAVE CHARACTERISTICS

Azimuth of Fetch * L
Fetch (km) (m) (sec) (m)
Direction{—)

95 100 7.30 83:16

128 120 : 7.95 98.63

*Calculated for winds of 12B
power

CHARACTERISTICS OF EQUIVALENT WAVES

Fetch s s
(km) (m) (sec)

max max

=1 =2

) )
100 4.10 7.30 986 5.02 4.76

120 4.86 7.95 906 5.90 5.60

SEA LEVEL TIDAL AMPLITUDES

Max. Amplitude: 0.58m Mean Amplitude: 0.07m
Min. Amplitude: 0.01m Max LT* Variation: 1.00m.
*Long Term

Data provided by Kalamata Harbor Tidal Gauge Station




SEABED-SECTIONS
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SAND-RESOURCE
OBSERVATIONS AND ESTIMATES

Sand of D .,=1 mm and gravel of D ;;=12.mm was scattered all
over the bay basin. Medium and large size shingles were found
prevail in many parts of the nearshore seabed andt._ . nshore. During
September sand was approaching and settling nearsha re and the
beach, but soon it was escaping.

The sand resource available in the bay was estimate  d to exceed

30,000m3, i.e. enough, if all displaced near she shoreto ¢ reate a
beach of 700m(length)X70m(wide) area with a sand la  yer of 0:6m.

The same sand would raise the 75m(length)X70m(wide)  area by
S./m.




PROJECT DESIGN MODEL

Models 1 and 2 computed for-arrangements of 2 and 5

seabed groins

Color key
for veluchy
{mifs)
1.63<n< 2,04
1,21<u< 1,63
082<u< 1,22
§,41<0<0,82
.,00<n< 0,41

Computer Model for 2 seabed groins. Seabed alongsho  re currents of
speed 0.5m are modified to one vortex between the p  air of groins.

% ~
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Computer Model for 5 seabed groins. Seabed alongsho  re currents of speed
0.5m are modified to two vortices between all succe ssive pairs of groins.




PROJECT-DESIGN MODEL (Contd )

Models 3 and 4 computed forarrangements of 5 seabe  d groins

3

Model 3:
L=50m M=24m
u,=0.50cm/sec

Creation of double
and triple vortices.

Model 4:
L=50m M=22m
u,=0.50cm/sec

Creation of triple
vortices.




BOUNDARY LAYER OF FLOW NEAR SEABED
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CP RRANGEMENT DESIGN
AND GRQIN SECTIONS



RESULTS
Beach Condition during the Su r 2004
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RE TS (Contd )
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Phototaken in 2004, during site data collection




QUANTITATIVE &
. QUANTITATIVE

ALITATIVE RESULTS



QUANTITATIVE
. QUALITATIVE

ALITATIVE RESULTS ( Contd )



NUSIONS



\CO‘NQU\SIONS (Contd)



MORE P S OF OITILO HOTEL PROJECT
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Oitilo Hotel beach~Summer (June) 2006




Ottilo Hotel beach and shore material content-S ummer 2004




RESULTS OF OLDER
PROJECTS



\ RESULTS OF
OLDER PROJECTS
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\ RESULTS OF OLDER
PROJECTS



