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WMS=Western Mediterranean Sea, EMS=Eastern Mediterranean Sea,
AS=Aegean Sea MS=Marmara Sea. Black Sea (BS) is not included in this study.
Zonation key; 1 = Alboran Sea, 2= Liguria and Cbste d’ Azur, 3 = Tuscany,
4=Aeolian Islands, 5=Tyrrhenian Calabria, 6= Eastern Sicily and Messina Straits,
7=Gargano, 8=east Adriatic Sea, 9=west Hellenic arc, 10=east Hellenic arc,

11=Cyclades, 12=Corinth Gulf, 13=Maliakos Gulf, 14=east Aegean Sea, 15=north
Aegean Sea, 16=Marmara Sea, 17=Cyprus, 18=Levantine Sea
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Median and range (5 to 95%) for projections of global mean sea level rise
(metres) in 2081-2100 relative to 1986—-2005 by semi-empirical models for
RCP 8.5. Blue bars are results from the models using RCP (Representative

Concentration Pathway) temperature projections, red bars are using RCP
radiative forcing (RF). (IPCC 2013, Fig. 13.12)
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“*a Monthly averaged sea level changes at the Mediterranean coast of Israel during 04/1992-03/2014
(based on measurements at Hadera GLOSS Station 80 operated by IOLR)
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(2010 - 1869) mta yn10 n'7yn 7w annth NN 7722 'M'wn

ITEM UNIT | 1869 | 1956 | 1962 | 1980 | 1994 | 1996 | 2001 2010

Percentage increase 1869-2001

WIDTH AT 11M DEPTH M 44 60 90 160 210 210 210 477%

MAX DRAFT OF SHIPS FEET 22 35 38 53 56 58 62 282%
OVERALL LENGTH KM 164 175 175 190.25 | 190.25 | 190.25 | 190.25 | 116%
DOUBLED PARTS KM - 29 29 78 78 78 78 269%

WATER DEPTH M 10 14 15.5 19.5 20.5 21 22.5 225% 24
CROSS SECTIONAL AREA | M2 304 1100 | 1800 3600 4300 | 4500 | 4800 | 1579% | 5208
MAX. TONNAGE (DWT) TON | 5000 | 30,000 | 80,000 | 150,000 |180,000|185,000(210,000| 4200%

Draft
Max Loaded Ship

35 ft

30 000 DWT !

3 ft
150 000 DWT
!

N\

Development of the Cross Sectional Area

Cross Sectional Area

1200 m2

" 60m at 1lm depth

62 ft ~19.5m o

07 m .

210 000 DWT ;

N
* 175m at llm

3600 m2

depth

4800 m2

303 m

L

66 fi 225M o

23m

240 000 DWT
im

215m at
(%)

1lm depth

5200 m2

~24.00 M o

The Side Gradient is 4:1 in the north and 3:1 in the south

|I2Im 1

225m at Ilm depth
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I

= | Table1 Design environmental condition

TEg?HN[CALEE’@ - Comment
GEOCEAN ASA | Water depth i = 1625 1 Includes tide and storm surge
Rommmrenaooremowes | W ave H=12.0m, T = 14.0s | Airy wave theory for finite depth
Current velocity | 1 = 0.6m/s Equivalent velocity over depth
The objective of the present study was to calculate the maximurm environmental force and

overturning moment on the vertical water infake suction head under the extreme environmental
operating conditions,

)

The design environmental condition as shown in Table 1 has been selected based on mput from
Geocean and on DNV Classification Notes 30.5, The wave and current are taken to be collinear.
Water depth, wave height and period were considered in the selection of an appropriate wave
(heory, Finite depth Airy theory was found to be conservative for the submerged water infakes
and has been used in the calculations, The current velocity was estimated considering wind
driven current, tidal stream and wave generated (longshore) current, Being submerged, there 13
no direct effect of wind on the structure,

(2004) Det Norske Veritas 9790 %99 /9P WUNA NP2 YUNRID 19NN 299y
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GEOCEAN N

ASHKELON WATER INTAKES

CURRENT CONDITIONS ON INTARES
COMMENTS ON DESIGN WAVE HEIGHT 4.17 - Total current

As  total current, we have to consider
- the general current : 0.3 m/s dircction 34°
- We may neglect fidal current
- longshore current : 0.6 m/s direction 34° |
 cross shoro or wave driftcurrent onintake pipe 0.64 ms offshore diretion

TECHNICAL NOTE

Wave orbital velocity has a different status and has to be treated in wave forces calculation.

Resulting current on intake pipe is the summation of the two components, genmfa_l cnrrqnt_-_i-_
longshore current parallel to coast and undertow current cross shore. The resulting current
vector is 1.05 m/s direction 355°N.,

(2004) HydroAssistance ¥ %99 )9pWNa 120 SYNIY B9 1901 599y
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Jecnitas

ASHKELON WATER INTAKE

WAVE INDUCED FORCES

CALCULATION NOTE

Drag foree
Fo='pCdS U?
U = horizontal velocity + Fi=p Cm V oU /ot
Cd = drag coefficient,
S =surface (z. D)

The current existing close to the bottom,
with actual surfing waves, flows in an
opposite direction to the wave. As it
reduces the drag force, we do not take it
into account in a conservative approach.

( I ')

Inertia force

Cm = Inertia coefficient

The maximum height to be encountered in way of the intake will be limited by the surfing
criteria (He). as the deep sea height (H®) of waves which will surf by 16.25 m depth is lower
than the Hmax (1100 yrs) ot 14.6,

The Hc values. calculated for non retational swell with low slope bottom are as follows:

[ H® (Deepsea) m 128 | 128 | 128 12.7 |
He (atintake loc.) m = 12.4 12.7 13 13.2 |
T s 12 13 14 15 |

These values of He will be used to calculate the maximum forces applied on the intake.

4. FORCES AND MOMENTS
Maximum forces are forces originating from action of surfing waves, they are calculated
using Morison equation and Stokes first arder wave model.
The maximum velocity values increase with the wave period while the maximum acceleration
values increase while the period decreases.
We therefore have considered two surfing waves having periods of 12 s and 15 s respectively
and two roughness conditions of the intake (smooth and rough) associated with relevant drag
and inertia coefTicients.
All values are expressed in SI system (m. m/s, m/s%, N, mN)

The corresponding drag and inertia forces and corresponding moments are as follows:

Drag force
Fe="%pCdSL?
U = horizontal velocity
Cd = drag coefficient,
S =surface (z . D)
The value of the drag coefficient is the one recommended by APl according to relative surface
roughness “e”, we assume e =2 107 for smooth condition and e = 0.02 for rough condition.
Extreme values are Cd = 0.7 for smooth condition and 1.1 for rough condition (AP1 C2.3.1.4)
The drag coefficient is assumed to be slightly higher for the upper part, where openings and
internal webs provide an added drag resistance.

The current existing close to the bottom, with actual surfing waves, flows in an opposite
direction to the wave. As it reduces the drag force, we do not take it into account in a
conservative approach.

Inertia force
F=pCm Vol /ot
Cm = Inertia coefficient
Considering the high value of the Keulegan-Carpenter number (K = 30), the Cm value
considered is 1.2 for the rough condition and 1.8 for the smooth condition. (AP C2.3.1.8)
These values are recommended by API for K/Cd=17, and the actual value for the intake is
K/Cd =27,
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Horizontal velocity and acceleration for surfing waves

height / bottom

i i 2 Velocity m/s?
i it Acceleration mv/s’ ty
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14 T=15s / /T= 12s // / e
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MONTHLY AVERAGES OF SEA WATER TEMPERATURES DURING 04/1994-03/2014

based on measurements at GLOSS Station 80 -

Hadera, Israel, 2.1km offshore

gi [ TEMPERATURE RISE DURING 20 VEARS: 0.3 °C, LE. AVERAGE RISE RATE OF 0.015 “C/VEAR |
-—-EDI
o ! :
g A A
=27 :
p 1 1L - / 'y
Rn AR AR AN AN RIARTAR:
25 . -
e g ) ]
“Eiu q 4 ! ¢ =\- ! I8 ! T
mza T # ]
ot 2 8 | ! | !
g2 i laim 1 1 -
= 20 |
Elﬂ : ; . i
“ 18 | M
i: | Remark: Dluplnthdllmlddh month position |
x x = = = =] = b= =) =] =] = =] =] =] =] = =
I TR i VR N T i T i I i . el . SR S
3 8853 888358 83888¢5¢8¢8E¢%2¢
— - - ~— . =3 - o o o o4 o o4 od o o od o
YEAR AND MONTH

2012 yn

by Sengiu Dov ROSEN and Lazar RASKIN, Jume 2014

2013 yn
2014 yn

7In D'A ' 7Y NYXIMNA N'YTIND NIVIDNVA NTIRN N'MIIVOoN NX'NA
M 0'0a 7y 04/1994-03/2013 noippna ,'n 26 pniy 172 ,ANTH 'OIN

MIPD - 110N — YIS — NON2%20Y DAY ,NO9RI L NS BTN RIRYY 20T I — I —a°

SLR




