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1.

INTRODUCTION

1.1

General information – Port and berthing facilities configurations

The present report relates to the technical description of the new rubber fender system which is
going to replace all the existing one in the main port of Mykonos. The main port of Mykonos is
located in the location of “Tourlos”, at about 2 km north of the town of Mykonos (“Chora”) and
consists of two separated parts, the Cruise part for the berthing of cruise ships and the
Commercial part for the berthing of Ro – Ro vessels, Ferries and small bulk carriers and general
cargoes. The main port of Mykonos and it’s aforementioned two parts, are shown below in the
following respective figures.

Fig. 1-1: Aerial photograph of the main town of Mykonos and it’s respective port in Tourlos at north
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CRUISE LINERS PART
COMMERCIAL PART

Fig. 1-1: Plan of the main port’s island in Tourlos

Fig. 1-2: Plan of port’s commercial part

The new rubber fenders for the safe berthing of cruise ships in port’s Cruise part, as well as the
respective ones for the safe berthing of Ro – Ro vessels, ferries, small bulk carriers and small
general- cargo in the Commercial part, are of conical type, indicatively SCN fenders of Trelleborg
and their technical characteristics are described analytically in the respective design study. The
existing port quays are of gravity type, constructed from cellular concrete blocks and more
specifically “caissons”. These caissons’ front face is equipped with circular holes for the
attenuation of propagating wave energy. Due to the limited available space on the quay front
face the new fender systems are going to be placed on the available limited space provided on
the caissons’ vertical front face and more specifically in-between the respective holes for the
attenuation of the wave energy. More over the conical fenders will be installed on the quay face
on their small diameter base. The top level of the quay superstructures, with respect to M.S.L.
(Mean Sea Level), stands at +1.90 m apart from the ramps where the top is located at +1.70 m.
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The water depth at front of the quays with respect to L.W.L (Lowest Water Level) is at about –
9.50 m.

1.2

Utilization of the existing pneumatic fenders

Due to the damage of the previously placed fenders on the cruise liners part of the port,
pneumatic type fenders have been recently (2014) installed as a temporary solution. More
specifically the Yokohama Pneumatic 50, 2.00 m (outer diameter) x 3.50 m (length) have been
installed. According to Yokohama’s technical catalogues, the aforementioned pneumatic fenders
have smaller and hence insufficient energy absorption capacity than the respective calculated
design energies for the safe berthing of the incoming vessels. The above pneumatic fenders have
not sustained damage yet, which can be mainly attributed to their limited operational time of
service but also due to the vessel pilots’ compliance to the very strict (very small) berthing
approach velocities. Nevertheless, it should be taken into account that very small berthing
approach velocities can be easily exceeded (ref. PIANC 2002: Guidelines for the design of fender
systems).
Due to the fact that the approach berthing velocity of a vessel is dependent on several factors
such as wind, waves and currents, frequency of berthing etc and taking into account that
Mykonos main port facilities are exposed to frequent northerly winds, the high berthing frequency
especially during summer season as well as the lack of a proper Berthing Aid System, imply that
that the long term operational service by the aforementioned pneumatic fenders in any part of
Mykonos main port facilities is inadequate. Therefore, moving of the above pneumatic fenders
and their installation at any given location of the port’s facilities (quays) would require the
compliance of the ships to very strict approach velocities which according to the above mentioned
factors (winds, waves, currents, frequency of berthing) is extremely improbable not to be
exceeded. In case that new pneumatic fenders are selected with adequate energy absorption
capacity in order to withstand the respective calculated design energies, it is compulsory their
total length and external diameter will exceed the length of 5.0 m and 3.0 – 3.5m of diameter.
The installation of such a size of pneumatic fenders is incompatible with Mykonos main port’s
quays geometrical characteristics. These large pneumatic fenders will cause problems such as:
Lack of free space on the quay’s vertical front face for the support of the pneumatic fenders, their
extremely large length would block the wave attenuation holes and thus the holes would be
ineffective and also the high possibility that such a large pneumatic fender could climb over the
quay’s superstructure especially under high berthing velocities.
Due to the above-stated reasons, it is suggested the existing pneumatic fenders to be stored in
order to be used in the future as a reserve in case one or more of the new suggested rubber
fenders sustains damage.
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2.

NEW SUGGESTED ELASTIC RUBBER FENDER SYSTEM – CRUISE
COMMERCIAL PART A9 – A6 EXCLUDING RAMPS

PART &

Fig. 2-1 Plan, frontal view and typical section of the new suggested fender systems for part A9 – A6
(excluding ramps)
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Fig. 2-2 Application of cone fender system (each one with it’s own fender panel)

The elastic rubber fenders which are suggested for the cruise liners part and the commercial part
A9 – A6, excluding the ramps 1 – 5 (Drawing L-01 “Plan layout of the new suggested fender
systems”), are of conical shape (Super Cone Fenders), indicatively of Trelleborg SCN 1600 with
rubber grade E1.0, or equivalent. The respective steel fender panel of each rubber fender, has
total dimensions equal to 3.20 m (width) x 3.80 m (height) and dimensions of the panel’s flat
area (excluding belt deflectors at top and bottom of the panel and in general bevels at it’s sides)
which is in contact with the vessels’ hulls, 3.00 m x 3.00 m respectively (Drawing L-04). All fender
panels will be equipped with UHMW – PE (Ultra High Molecular Weight – Polyethylene) facing
pads which provide very low friction between the facing pads and the vessels’ hulls during the
impact of the vessel to the fender.
The top level of the quay’s concrete superstructure will be at +1.90 m with respect to M.S.L
(Mean Sea Level) and as it was mentioned above due to the insufficient (small) height of the
superstructure front vertical face, the fenders will be placed on the caisson’s front vertical face inbetween the wave attenuation holes, with their small base (diameter) on the quay face via
supporting steel frame plates. The upper level of the steel fender panels will be at +2,20 m with
respect to M.S.L. as shown on the relevant drawing L-02.2.
Each fender system will be equipped with 2 weight chains, 2 shear chains and 2 tension chains.
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On this specific part of the port’s quays (A9 – A6 excluding ramps 1 – 5), it is suggested the
supply and installation of 30 in total of the aforementioned elastic rubber fender systems, with
fender spacing (from center to center) at about 18.40 m as shown on the relevant drawing L-01.
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3.

NEW SUGGESTED ELASTIC RUBBER FENDER SYSTEMS – COMMERCIAL PART –
RAMPS 1 – 5, 6 AND 7

Fig. 3-1 Plan, front view and typical section of the new suggested fender systems for ramps 1, 2, 3 and 5

The elastic rubber fender systems which are suggested for ramps 1 – 5 of the commercial part A9
– A6, as well as for the ramps 6 and 7 (Drawing L-01: Plan layout of the new suggested fender
systems), are of conical shape (Super Cone Fenders), indicatively of Trelleborg SCN 1400 with
rubber grade E3.1, or equivalent, while all the fenders per ramp will have the same (single) steel
panel. More specifically, it is suggested the supply and installation of 5 elastic rubber fenders
under the same (single) steel panel per ramp, for the ramps 1, 2, 3 and 5. The aforementioned
steel fender panel will have total dimensions equal to 21.20 m (width) x 3.05 m (height) and
dimensions of the panel’s flat area (excluding belt deflectors at top and bottom of the panel and
in general bevels at it’s sides) equal to 21.00 m (width) x 2.25 m (height).
For the ramps 4, 6 and 7, it is suggested the supply and installation of 4 elastic rubber fenders
under the same (single) steel panel per ramp with total dimensions for each panel equal to 16.40
m (width) x 3.05 m (height) and dimensions of panel’s flat area equal to 16.20 m (width) x 2.25
m (height) respectively. All fender panels will be equipped with UHMW – PE (Ultra High Molecular
Weight – Polyethylene) facing pads, which provide very low friction between the facing pads and
the vessels’ hulls during the impact of the vessel to the fender.
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Fig. 3-2 Application of cone fenders under the same (single) steel panel

The upper level of the ramps’ concrete superstructure will be at +1.70 m with respect to M.S.L
(Mean Sea Level) and as it was mentioned above due to the insufficient (small) height of the
superstructure front vertical face, the fenders will be placed on the caisson’s front vertical face
inbetween the wave attenuation holes, with their small base (diameter) on the quay face via
supporting steel frame plates. The upper level of the common (single) steel fender panel per
ramp will be at +1,70 m with respect to M.S.L. as shown on the relevant drawings L-02.1 and L02.3 in order to avoid damage of the steel fender panel during the throw of the vessel’s ramp.
For each fender correspond 2 weight chains, 2 shear chains and 2 tension chains, hence 30
chains in total for 5 fenders with the same (single) steel panel for each of the ramps 1, 2, 3 and 5
and 24 chains for 4 fenders with the same (single) steel panel per ramp, for each of the ramps 4,
6 and 7 respectively. More specifically it is suggested the supply and installation of total 32 elastic
rubber fenders for the ramps, 4 steel fender panels with total dimensions per panel equal to
21.20 m (width) x 3.05 m (height) for ramps 1,2,3 and 5 and 3 steel fender panels with total
dimensions per panel equal to 16.40 m (width) x 3.05 m (height) for ramps 4, 6 and 7.
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4.

4.1

NEW SUGGESTED ELASTIC RUBBER FENDER SYSTEMS – COMMERCIAL PART –
EASTERN QUAY OF SOUTHEAST DIRECTION A2 – A3 – A4 – A5

Internal elastic rubber fender systems for quays A2 – A3 and A4 – A5

Fig. 4-1 Plan, front view and typical section of the new suggested internal fender systems for quays A2 –
A3 and A4 – A5

The internal elastic rubber fenders which are suggested for the quays A2 – A3 and A4 – A5 of the
commercial part of the port (Drawings L-01 and L-02.2), are of conical shape (Super Cone
Fenders), indicatively of Trelleborg SCN 1400 with rubber grade E1.5, or equivalent. The
respective steel fender panel of each rubber fender, has total dimensions equal to 2.90 m (width)
x 3.50 m (height) and dimensions of the panel’s flat area (excluding belt deflectors at top and
bottom of the panel and in general bevels at it’s sides) which is in contact with the vessel’s hull,
2.70 m x 2.70 m respectively (Drawing L-04). All fender panels will be equipped with UHMW – PE
(Ultra High Molecular Weight – Polyethylene) facing pads which provide very low friction between
the facing pads and the vessels’ hulls during the impact of the vessel to the fender.
The upper level of the quay’s concrete superstructure will be at +1.90 m with respect to M.S.L
(Mean Sea Level) and as it was mentioned above due to the insufficient (small) height of the
superstructure front vertical face, the fenders will be placed on the caissons’ front vertical face
inbetween the wave attenuation holes, with their small base (diameter) on the quay face via
supporting steel frame plates. The upper level of the steel fender panels will be at +2.04 m with
respect to M.S.L. as shown on the relevant drawing L-02.2.
Each fender system will be equipped with 2 weight chains, 2 shear chains and 2 tension chains.
For the above quays A2 – A3 and A4 – A5, it is suggested the supply and installation of 8 in total
of the aforementioned elastic rubber fender systems as internal fenders along the quays, with
fender spacing (from center to center) as shown on the relevant drawing L-01.
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4.2

Outer elastic rubber fenders under same (single) steel panel at each southern
end of quays A2 – A3 and A4 – A5

Fig. 4-2 Plan, front view and typical section of the new suggested outer fender systems at each southern
end of quays A2 – A3 and A4 – A5
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Fig. 4-3 Image showing the application of one pair of cone fenders with the same (single) steel panel

At each southern end of quays A2 – A3 and A4 – A5 and more specifically near end points A3 and
A4 respectively, it is suggested the installation of a pair of conical shape elastic rubber fenders
with same (single) steel panel per quay end, indicatively of Trelleborg SCN 1400 with rubber
grade E3.1, or equivalent. The total dimensions of each pair of fenders single steel panel are
equal to 9.50 m (width) x 3.50 m (height), while the dimensions of it’s flat area (excluding belt
deflectors at top and bottom of panel and bevels at it’s sides) which is in contact with the vessels’
hulls, 9.30 m (width) x 2.70 m (height) respectively (Drawing L-04). Both fender panels will be
equipped with UHMW – PE (Ultra High Molecular Weight – Polyethylene) facing pads which
provide very low friction between the facing pads and the vessels’ hulls during the impact of the
vessels to the fender.
The upper level of the quays’ concrete superstructure will be at +1.90 m with respect to M.S.L
(Mean Sea Level) for quay A4 – A5 and at +1.70 m with respect to M.S.L. for quay A2 – A3
respectively and as it was mentioned above due to the insufficient (small) height of the
superstructure front vertical face, the fenders will be placed on the caissons’ front vertical face in-
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between the wave attenuation holes, with their small base (diameter) on the quay face via
supporting steel frame plates. The upper level of the steel fender panels will be at +2.04 m with
respect to M.S.L. as shown on the relevant drawing L-02.4.
For each fender correspond 2 weight chains, 2 shear chains and 2 tension chains hence each pair
of fenders will be equipped with 12 chains.

4.3

Corner elastic rubber fenders per each southern corner end of quays A2 – A3
and A4 – A5

At each corner end of quays A2 – A3 and A4 – A5 and more specifically at end points A3 and A4
respectively, it is suggested the installation of elastic rubber fenders of Corner Arch Fender type,
indicatively of Trelleborg CA 300 or equivalent, for the protection of the above corner ends of the
respective quays as well as the vessels’ hulls during an abnormal side berthing. More specifically,
it is suggested the supply and installation of total 5 corner arch fenders with their main
(longitudinal) axis parallel to the horizontal plane, where 3 out of 5 to be installed at corner end
A4 and to be placed of vertical arrangement (from top fender to bottom fender) and 2 out of 5 to
be installed at corner end A3 respectively with the same (vertical) arrangement, as shown on the
relevant drawings L-01 and L-02.4.

Fig. 4-4: Image showing the application of corner arch fenders
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