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ABSTRACT

In the presentliploma thesisthe efficiency of marinas structures is analyzed in relation with
coastal sediment transpofthe criteria of efficiency are rates of sediment transport at the area
near the structures and presence of siltation inside the port basin. The parameters examined
are pier geometry, location and degree of protection of the entrance. ThefttpE study is

of high significancefor the proper design of a small harbor (marina) as it ensures it is well
functioning, it decreases its maintenance costs from dredgingmamdizes erosion of
adjacent coasts. In the first pladmthymetry is simplified and six marina structunebjch

are similar to greek marinas, atesigned. These marinas structures have major differences in
their layout in order to examine each partan¢hat was mentionedrive of the marinas are
selected similar to the ones chosen in relevant studies for comparison. The sixth marina layout
is chosen to be examined assitcited as low impact for coastal proceduidsreover three

wave scenarios werchosen, adjusted to greek wave datee first two wave scenariogere

chosen similar to the ones used in diploma thesis of Mavrantonakis (2013) for comparison.
The third wave scenario was chosen to analyze the impact of vertical wave incidence and
trangerse sediment transpofor the present diploma thesis MIKE 21 Coupled Model FM
(Flexible Mesh) of Danish Hydraulic Institute (DHI) was used. For each marina layout three
simulations were executed, one for each wave scenario. Results are comparednesthe
reached in Mavrantonakis (2013) thesis. It derives from the comparison that the new model,
used in the present thesis, is more accurate in presenting sediment transport conditions and
results n higher sediment movement inside the port baSioncernng the efficiency of

marina layouts, it is concluded that piers should be designed curvy so that it is naturally
bypassed with sedimenthe entrance should be constructed on the lee side of the structure,
especially in a curvy marina layout, in order tanimize port basin siltations. From the
above, the study indicates that as far asnsewt transport and siltation aoencerned; it is
proposed that marina layouts are desigidldwingl ayout 3. This | ayout 0:
procedures is mild and it develops minimum siltation, concentrated outfithe port and

near the entrance.
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[ 0.559 - 0.602
[ 0.516-0.559

1400 [ ]o0473-0516
[ 0.430-0.473
[ 0.387-0.430

00 0.344 - 0.387
[ 0.301-0.344

1200 [ 0.258 - 0.301
[ 0.215-0.258
I 0.173-0.215

1100 Bl 0.130-0.173
I 0.057-0.130
I 0.044-0.087

1000 I 0.001-0.044
I Bciow 0.001

900 [ undefined Value

8000 8200 8400 8600 8800
[m]

Feed®gUci UqUU oge UUcY [indslgli Wi [ Ulyice UlgeguUs o h G U
(He=2.5m, Tp=6.5s,d 30x),ps YUU3d 1

ZUooaUs¥ydd By Ujed 102



o

o

po U] Ui adild

U hlteddd

UoUUYsU0Udd Vg UpeVUGBY Yley Od

TOGYoWdaiddj 2B goe

Uj ode MIKB 211

O rr s

isU Ue ogeUUsoafh "Gl3aYUsveli de U j s gd Whds UhbsUe ,
Ujy YoUse j UieU a2U0UY ceoesd Uy Us8agUUwaUb
g lUdesegyo98i3UUs UasUs UooaY, dsU aUs “~@8a

[m]

3200

3100

3000

2900

2800

2700

2600

2500

2400

2300

2200

2100

2000

1900

1800

1700
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1600 Il ~bove 0.602
EI 0.559 - 0.602

0.516 - 0.559

1500 []o0473-0516
[ 0.430-0.473

1400 [ 0.387-0.430
[ 0.344-0.387
[ 0.301-0.344

1300 [ 0.258-0.301
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1200 I 0.130-0.173
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1100 I 0.044-0.087
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2700%
2600;,
2500%_
24005
2300%
2200%-
2100%--

2000

1900%1"
1300%
1700;
1600;
1500§-r-

1400

Total load - magnitude [m"3/s/m]
[ Above  0.000028
[ 0.000024 - 0.000028
[ 0.000019 - 0.000024
0.000014 - 0.000019
[ 0.000009 - 0.000014

: ; 1 : ! 1 [_1 0.000005 - 0.000009
EE TSRS S R S e ) IR RS [_1 0.000000 - 0.000005
: Below  0.000000
[:] Undefined Value
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[m] m

[m]
1700
1600
1500
1400
1300
800 1000
[m]
[m] 2000 m*3nr/m
1700 1 Transport capacity
Above 2000
0.0001 1600 1500 - 2000
Total load - magnitude [m*3/s/m] 1200 - 1500
[ Above  0.000083 1500 900 - 1200
0.000048 - 0.000063 600- 900
I 0200025- 0000038 1400 300- 600
E 0.000019 - 0.000029 0- 300
g 0000000 000000 1300 Below 0
Below  0.000000 800 1000
Undefined Value
[m]
Scale 1:14000
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1000

500 m*34rim

Transport capacity

0.0001 > Above 900
750 - 900

Total load - magnitude [m"3/s/m] 800 - 750
Above  0.000028
0.000023 - 0.000028 450 -600
0.000019 - 0.000023 300 - 450
0.000014 - 0.000019 150 - 300
0.000008 - 0.000014 0-150
0.000005 - 0.000009 Belbw 0
0.000000 - 0.000005

[ Below  0.000000 800 1000
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20

220

20

2160

2160 45

2140

21204

2100

2080

8500

2140

21204+

2100

2080

2080 -+

2020

2000+

1080 4+

1960 4+

1840

1820

1900

8650

Fce

86 zUOUUbGae
(Hs=2m, Ty=6s,d

2180

Bed level change [m]

I ~bove 0.0010
1]

0.0009 -

0.0000 -

0.0010
0.0008
0.0007
0.0008
0.0004
0.0003
0.0002

1900

gdeys

-0.0001 - 0.0000
-0.0003 - -0.0001
-0.0004 - -0.0003
.| -0.0006 - -0.0004
-0.0007 - -0.0006
-0.000S - -0.0007
-0.0010 - -0.0008
Il Beow  -0.0010
I:l Undefined Value
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2100 R

Bed level change [m]
Bl ~bove 0.0010
I o0.0005- 0.0010
0.0007 - 0.0009
0.0006 - 0.0007
0.0004 - 0.0006
0.0003- 0.0004
0.0002- 0.0003
0.0000 - 0.0002
-0.0001 - 0.0000
-0.0003 - -0.0001
-0.0004 - -0.0003
-0.0006 - -0.0004
-0.0007 - -0.0006
-0.0009 - -0.0007
-0.0010 - -0.0009
Il Beiow  -0.0010
[ undefined Value

20004

1980 34

1060

10404

1020 5

1000 -5

1000 TR

8650

Fcesdtlz UUUbgcore "gdeys3U oe63UY GUsd usUUY3Usgd

(Hs=2.5m, Tp=6.5s,d = X0
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