4. Port Development
4.1. Port Planning
4.1.1. Basic Principle

Basic principles for t'ormulalmg the long term development plan of the new port
in the Thrace region, based on the fulure cargo demand are as follows;

(1)The new port witl be developed as thc-largcsl commercial port in the Thrace region for
public infrastruclure and distribution center in the region and nation and as a
- complementary port to Haydarpasa Port.

(2)'1‘afgel year of long term development plan is 2015.

- (3)Cargo handlmg volume in the (arget year would be 24mil. tons including 688, 000TEU
container cargo in Thrace region and 11mil. tons mcludmg 638,000TEU for the new port.

{(4)The new port will nat deal with passenger.

(S)Maximuni size among all lypes of ve_s.éel calling at the new port will be 50,000DWT
class container vessel with capacity of 3,000TEU and its berth depth witl be 14m.

(6)Container terminal, gencral cargo terminal and bulk terminal will be developed.

(7)Major port facilities are reclaimed land, wharves, waterways, basins, breakwater and
roads. C ' '

(8)Land reclamation amounting to approximately 1,000,0_001112 would be in}p!cmcnted.
(9)The layout of port facilities would include sufﬂciem roor;l for fulure expansion.
4,1.2 Demand for New Port

According the éargo handiing volume which i's,_micro;copicaliy'fprecagk iﬁ 2.3,

future cargo handling volume in the new port is estimated as shown in Table 4.1.1, When
cargo handling volume in Thrace is distributed to three existing ports, existing cargo
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handling facilities, commodities of cargo handled at present and factories behind the porls
are taken into consideration. In order to make the existing ports’ facilities use fully, cargoes
are distributed nearly up to capacities of existing ports. The result is shown in Table 4.1.1
and dctailed cargo ihroughput in 2015 is shown in Table 4.1.2.

7 ‘The cargo throughput in 2015 is 638,000TEU of container and 5,880,000 tons of
butk and general cargo. Out of 638,000TEU, 108,000TEU is transshipment container cargo.

TABLE 4.1.1 Cargo Handling Volume in 2015 by port in Thrace

(Und. 0G0on)

Commodity  Thrace total] Tekirdag : Ambadi ; Mastas | New pont
Sand | 8172 5,254 T 2918
Cement 3,010 : 2.380. ' 630
Clinker : 655 o 389 ' 266
Coal : 190 j 190 : 0
Soda Ash ; 240 : 240° 0
Grains ; 2,096 i,155¢ : : 911
Sunflower's seed ! n : 372 0
Cotton seed i 72 ' 72 0
Scraps . 953 453 500! 0
Timber 187 TR L 1s7
Subtotal LTS 9¥| 7 11550 86660 1184 4942
T 7 N 1
Ceramics 47 47 : : 0
Fertiliz¢r{bag) , 90 90: : 0
Wheat{bag) 50 50 ' : 0
Flour(bag) 265 265 : 0
Stone 47 47 § f 0
Steel j 258 0; 97, 161" 0
fron j 634 69. 2251 188; 152
Metal products 250 : § 250
~ Machinery ; 284 ; ; 284
Swbowl {3l s an TUEe s
Container'000TEU] | 688 0; 50i 0y 638

Note: Number of container includes empity container.
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TABLE 4.1.2 Cargo Throughp

pf in New port. {unit: 000ton)
Handling type Export - Import Domestic | Domestic Tofal
In Out
Dy Bulk 902 305 3,548 4,755
Grain, 636 Grain, 305 Sand, 2918
Clirker, 266 Cement, 630
Break Bulk 187 | 187
Timber, 187
General 151 594 55 - 83 883
Mewl, 26 Pulp, 197 Metal, 55 | Machinery, 83
Machinesy, i25 Iron, 152
Metal, 169
Machinery, 76
{(Sub total) 1,053 1,086 3,607 83 5,825
Container 638
(O00TEU) Thrace, 530
' Trausit, 108

4.1.3 Determination of size of calling vessels

Objective size of ship used in this port planning is summarized as shown in Table 4.1.3.

TABLE 4.1.3 Objective Size of Ships

Full load drafl

Vessel type Maximum  ship | Length Over All | Molded Breadth
size (DWT) (n) (m) ()

Container{iMain) 50,000 290 322 . 130
(3,000TEU) . '
Container{Feeder) 27,000 230 322 110
(1,500TEU) _ e
Ro Ro 19, 700GRT 168.8 23.53 3.8
Conventional(Fereign) 15,000 153 223 9.3
Conventional(Domestic) 5,000 109 16.4 6.8
Grain(Foreign) 30,000 186 27.1 10.9
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(1) Container and Ro Ro Vessels

- As examined in 3.5.3, if the port would have a cargo handling throughput of
500 thousand TEU to 1 million TRU per year, there would be some possibility
according to its service level for mother container vessel servicing in main line to call at
poris in the Sea of Marmara with approximately 500 nautical miles deviation from main
container route.

Mother vessel size servicing in main container routes has remarkably become
larger and larger, typified by the appearance of the Post Panamax type. However, the
Panamax type, with 3,000TEU capacity, which currently the dominant ship size in main
routes combined with container ports in the Mediterrancan Sea is set up as the objeclive
siz¢ of mother container vessel in this port planning.

As for the size of container feeder vessel in this planning, the vessel size with
[,500TEU capacily is set up. The forecast of the shaximum size of feeder vessel is made
by using annual increasing rate (3.3393%) of full container vessel size in the world
from 1980 to 1995 and the present feeder vessel size servicing in the Mediterranean Sea
and in Europe, which ranges from 200TEU to 2,000TEU capacity (See Table 4.1.4.).

The relationship between capacities{TEU) of container vessels which are
cnfering service at present and draft and LOA arc shown i Figure 4.1.1 and Figure
4.1.2. These relationships are analyzed by OCDI. Based on these relationships, siandard
size of container ship and standard dimension of bedths for container ships is shown in
Table 4.1.5. Objective size of container vessel in Table 4.1.3 is determined according to
the relationship in Table 4.1.5.

TABLE 4.1.4 Prajected Fulure Size of Feeder Vessel

Servicing Area of feeder vessels Vessel Size at present Forecast Vessel Size
- in2015
_ East Mediterrancan Sea (Avcfage)- 100~200TEU 195~-385TEU
Fast Mediterranean Sea (Maximun) 1050TEU 2025TEU
All European Area(Average) - 350~500TEU |~ 675~965TEU

Note: [uinre vessel size in 2015 is predicted by wsing annmal ficrease rate of 3.3393% per year which is
calculated by use of annual data of average capacity of fuil container vessel in the world in the table in
3.5.3.
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TABLE 4.1.5

Dimension of Container Vessel and Container Berth

“Size & Dimension of Container Vessels Dimensions of Quay ,
Capacity | DWT | Fullload | Ovesall | Breadth | Berth Berth Remarks
Draft | Length _ Depth Length
(TEU) @ | m | m | (m (m)
300 6,500 6.7 120 19.0 7.5 150
500 12,000 8.0 140 21.0 9.0 170
800{ - 16,000 90 170 2301 100 - 200
1,200 [ 22,000 10.0 210 30| - 1.0 250
1,500] 27,000 11.0 20| 322 120 280
2,000 35,000 12.0 260 322 13.0 300
3,000 50,600 13.0 290 3221 140 350 P'max -
4 400 60,000 13.5 290 394 15.0 350 | Over Paax

As shown in Table 4.1.6, RoRo vessels arc servicihg in Haydarpasa port and
Derince port in the Sea of Marmara. Censidering the present situation of Ro Ro vessel
lines and port development in countries around the Biack Sea and the Mediterranean
Sea, lransportatlon by Ro Ro vessel will b&.— expected to continue after this. Therefore, a
service line by Ro Ro vessel is planned in the New Port as well as in lhe above two

poris.

The avbrage size of Ro Ro vessel calling at Haydarpasa port and Derince port
are 18,859GRT{March 1996) and 5,635GRT(August and September 1996). Maximum
size among Ro Ro vessels calling at the two ports in terms of dimension is the two
vessels calling at Haydarpasa port shown in Table 4.1.7. This size is selected as the
objective maximum vessel for the New Port. '

{2) Bulk Cargo Vessels

The présent distribution fgures on the size of bulk cargo vessels calling at
Bandinna port in August and Septembu 1996 are shown in Flgure 4.1.3. There are
three predommant sizes, 301~500GRT, 2 001-3; OOOGR"l and 10,001~15,000GRT. The
group distributed around SOOGRF are domcsuc \e‘asels The other groups around
3,00GRT and 20, 000GRT are oceangoing vessels,
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TABLE 4,1.6 International Ro Ro lincs in Turkey

Ship operator Line No. of ship § Ship’s Total ship | Trips/yr
operated | capacily | capacity '
D.B.Dcniz Nakliyati T. | Haydarpasa 2 1201 16,668 85
Lnc. ~ Trieste
Derince -~ 2 29/55 6155 167
Kostence
UND Dem & RoRo Islt Haydarpasa 6 120 37,748 63
Inc. ~ Trieste
Marti Gemi Acen Co.|Samsun ~ 7 42-62 17,630 136
Lid. Novorossisk '
Cenk Den. Ve Tie Co. [ Samsun ~ 5 - 20,090 -
Lid. Novorossisk
Source: Deniz Sektorit Raporu '95, Deniz Ticaret Odasi
Note: TIR is long vehicle which serve in Trans. International Route.
TABLE 4.1.7 Size of Ro Ro Vessels

Vessel’s name UND PRENSES | UND SAFFET BEY

Built year 1987 | 1987

Length of all(im) 168.8 163.8

Molded width(m) 23.53 23.5

Drafi{m} 8.8l 8.8}

Gross tonnage(ton) 19,689 19,689

Net tonnage(ton) 9257 9257 -

Total length of trailer line(m) 2,760 2,760 .

Trailer capacity 150 150

Source: UND RO-RO Carrying Co., November ‘96

On the other hand, main bulk cargoes in the new port are domestic chrgocs,

suich as sand and cement.

In 2015, vessel size navigaling the Sea of Marmara and the

two Straits is expected to increase by 2.5 ftimes, Wthh is mentioned in Appendix.
Therefore, domestic bulk cargo vessels in 2015 will be | 2SOGRT Accordmg to the
relationship between GRT and DWT by correlation analysis (fogGRT == -0.347 +
LO19legDWT, DWT < 6,000), future vessel size 1,250GRT is equal to 1,918DWT.

In this port planning, maximum vessel size for domestic bulk cargo has been
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FIGURE 4.1.3 Size of Calling Vessels ar Bandirma Port
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FIGURE 4.1.4 Size of Calling Vessels at Derince Port
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determined as 5,000DWT, which is the minimum size among large vesscls.
The maximum vessel size for export and import of grain is predicted as 30,000DWT
.which is the maximum vessel size in the Sca of Marmara.

£y

TABLE 4.1.8 Standard Size of Ship

{un:s in m)

T‘P‘i Tonnage Overall | Moulded | Moulded [Full ivad T)pcg Tc-nn.jge (l)\e::,}l’l 1;1::1::: h;iui:!}:diFu;]’:;ad
i length « breadih | depib draft L engL € fihcanai
T 6T : b} DWw _ P
[ 20w 8§ 1 132 6.4 10 |2 2] 0000 el ous | e 124
o | 3.000 %o i 117 7.6 131§ 7 0000 240 8| e 130
T sp0 | 1w 169 9.5 52 AT
By ose0 | 12y 2] 116 53 1.000 a | e 14 10
20 1000 14 04 129 62 2000 3 22 sy S0
g | 15.000 179 1 Mg 14.7 68 2,000 §8 138 63 36
1 20000 198 i 12 16,1 15 5,000 104 16.2 8 63
. o000 ] 201 s 18.3 $5 | 51 10000 10 | 200 10 8O
: G.T ! = 15000 118 s 17 9.0
1.000 730 1) 9.4 LR 20000 16 2149 130 LR
2000 &9 11 10.7 14 C 20000 183 | "283 152 | 10.9
Z 3.000 10189 IS 19 40.000 M 09 | ee s
£ 5000 206 22| 22 53 50.000 el owma | oEs g 123
5 6.000 138 229 112 59 60,000 a2 130 154 136
- 10.000 170 1 254 145 65 20,000 pIT 363 9. 143
13,000 158 2 153 6.1 $0.000 233 383 199 149
15,000 20 |2 157 69 G.T
DW 700 71 1°s 69 13
700 58 97 5.5 LR 2N I 1.000 56 141 50 11
1.000 64§ 104 58 41 ]2 2,000 165 17.1 tos 55
2,000 PN R 6.8 19| 3 3,000 17 191 1 60
3000 92 142 17 sk 000 136 2129 )58 6$
5.000 109 16.4 9.0 68 | o 6000 134 211 1
o £000 126 | i87 03 0| & 10,000 185 6 I
= 10,000 137 199 1. 8% 15.000 157 2948 : &S
i 15,000 193 221 §28 93 0,000 03 n? YRR Y
O 30,000 186 271 152 109 GT !
40,000 201 294 16.5 0. 1.000 ; 1.7 st b s0
50,000 N6 | M5 1.8 124 2.000 87 143 33 [ 59
70,000 218 338 19.2 LR 3000 9 161 L5166
90,000 2wy W2 206 M2 o 5000 1? 186 0 1S
100,000 259 | 387 2 158 = 10,600 143 27 13, 9.0
150,000 w0 | aso 233 t1s é boise00 168 us 151 02
g i DW ; ol B B R
ZEi w00 | 2w 27 156 1 106 ;oo 06 [ nlo9e . 120
& 30,000 w0307 154 L POs0.000 e 36 ne 135 1

G.T: gross Teanage
DWW : Dead Weight Tennage

(3) General Cargo Vessels

The present distribution figures on the size of general cargo vessels callmg at
Derince Port in Augusl and Scptcmbcr 1996 are shown in hgurc 4 1.4. There are three
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predominant sizes, I,ODI~2,GOOGRT, 4,001~5,000GRT and 10,001~15,000GRT, and
all groups seem to be related to  oceangoing vessels.  Ranging from
4. 000GRT~5,000GRT account for 70% of all vessels calling the port.

If future vessel size is forecast in the same manner as in above (2), it would be
15,000DWT~20,000DWT (logGRT = 0.162 + 0.915logDWT, DWT = 6,000). Since
the major part of general cargo will be containerized, it seems that the size of general
cargo vessel would not be greatly enlarged. Therefore, in this planning, the minimum
forecast vessel size range, 15,000DWT, was selected as future vessel snzc for foreign
trade general cargo.

Based on above determined DWT, the objective -maximum size of
conventional vessels is determined refersing to Table 4.1.8.0f Technical Standards for
Port and Harbour Factlities in Japan

4.1.4 Berth Dimension
(1) Berth Depth

The standard berth length and water depth used (n Japan are shown in Table
4.1.9. As for the water depth, the figures in Table 4.1.9 are a little greater than 110% of
the full draft of a relevant ship.

As for the container berth, to accommodate a mother vessel with 3,000TEU
capacity servicing in main line, berth depth should be -14m. Almost main container
ports in Europe and Asia have container berths with t4m depth. All major ports in Asia
have deep water berths with 14m and over in depth, in particular, Singapore port has
container berths with 15m in depth and is considering a fusther increase in the depth of
these berths. Container berths with 15m water depth are being planned in Busan and
Kaohsiung port, however, Hong Kong port intends to construct container berths with
14.5m water depth. :

Europe has the deepest container berths,-that s, Hamburg port has container
berths of 16m depth and other poris also have berths with depth of [4m and over. Los
Angctes Long Beach and Scatile on the West coast of North America have contairer
berths with 15m in depth. Oakland does not have a'15m berth, because of the huge
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volume of dredging and the high cost that would entail. Although New York & New
Jersey port on the east cost of North America is examining to increase the depth of
berth to 14m, its plan has not been realized because of consideration for environmental
impacts by dredging and development cost. |

TABLE 4.1.9 Standard Dimensions of Berths for Large Ships

Kind of] ngth of |[Watet Depth P . Kind off Lengith of [Water Depth s -
S!aipf ltﬂfﬂh e Bcrllf Size of Ships |Tepine Berth of Berth, | Si2¢ of Ships
{m) {m] Gross Tons {m) () | Dead Weght Tons
a 100 2% 200 170 90 10,000
=z 120 50 3000 190 10.0 15,000
v 150 60 5000 < 240 no 20.000
% 170 65 8.000 £ 246 120 30,600
$ 190 70 O 000 £ 20 130 40000
z 720 15 $5.000 250 140 . 30000
240 2.0 20000 200 150 £0.000
260 100 30,00 310 160 70,000
- ~ 30 170 20,000
Dead Weight Tons

70 45 00 : Gress Tons
£0 50 1.000 100 50 700
100 LX) 2000 5 o LX 1.000
no 55 2000 £ 130 65 2000
< 120 is $.000 o )50 70 3.000
£ 160 90 2000 s 370 25 5,000
< 170 190 i0.000 v 150 £0 &.000
g 190 1o 15.000 210 9.0 10,000
v 210 no 30,000 230 100 15.000
60 130 10000 260 10 20000

5D 150 0000 e

ElLa 15.0 1000 Gioss Tons
1% 150 $0.000 %0 55 150
330 IR0 100.000 Ho 65 2.000
370 00 150,000 5 130 15 3000
E 150 85 5000
Dead Weight Tess | G 190 100 10.000
5 &0 4% 1.000 % 240 120 15.000
] 100 53 2.000 o 230 ne 20.000
r noe 6.5 31006 260 140 30,000
130 15 $.000 310 150 50.000

(2) Berth length

The required berth length is determined considering the overall length of
vessels and mooring method. '
In considering a single berth, the angle of a mooring rope and faceline of gquay is
between 30 and 45 degrees, thus the required berth length is obtained by the following

formula.
L=L0OA+B X 1.7}

L : required berth length (m)
LOA  :overall length of the maximum vessels {m)
B - breadth of the maximum vessels (m)
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(1.73 = tan 60 degree)

In considering continuous berths for general public use, in case where the
terminal facilities arc leased to stevedoring companies or are directly managed by the
port authorities themselves, the terminals are usually used for the general public. In this
case, it is difficult 1o estimate the combinations of the vessels berthing simultancously.
Therefore, the objective vessel size for deciding one berth length of continuous berth is
usually estimated as 70% of the vessel size distribution at the target year, that is, 30% of
the vessels exceed the objective vessel size.

(3) Dimensicn of berth for objective ship
Dimension of berths for objective ships in 4.1.3 arc shown in Talﬂe 4.1.10.

TABLE 4.1,16 Dimensions of Objective Berths

Vessel Type - Ship size Berth depth Berih length
(DWT) - (m) : {m)
Container{Main) - - - 50000 a 14.0 - . 350
Container{Feeder) 27,000 12.0 280
Ro Ro 19,700GRT ' - 100 - 210
Conventional(Foreign) 15,000 1.0 190
Conventional{Domestic) 5000 7.5 130
Grain(Foreign) 30,000 12.0 240

The apron is the quay surface between the front line of the berth and the transit
shed or open storage area where cargoes and vehicles used for cargo handling are
placed temporarily. The width of the apron must be adequate to ensure safe and smooth
cargo handling. It is determined considering the way the berth is utilized, the type of
teansit sheds and watehouses, the cargo handling equipinent and the type of connecting
land transportation. Apron located in front of sheds and on which forklifls are used

"should not be less than 15-20 meters wide. Apron adjacent to open storage area where
trucks are used for direct loading/untoading should be 10-15 meters wide. In Japan, thc
apmn mdlhs in Table 4.1.11 are adopted as standards.

The apron width of bulk cargo berth and general cargo besthis is 20 meters.
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TABLE 4.1.11 Standard Values of Apron Width
Water depth of berth Apron width(m)

4S5morless . . 10 -
4.5m~75m - - 15
7.5m and over - 20

The required apron width of container berth depends on the loading and
unloading system, type of container trane and cargo handling system in the container
yard. The apron width consists of;

a) Clearance from the face line to the crane rail on the sea side
b} Span of crane rail '
¢} Back reach for hatch cover space-

Generally speaking, a. is 3m, b. is decided by the numbér of lanes of
tractor/trailer per berth and ¢. is decided by the length of hatch cover and the traffic lane
of straddle carriers or transfer cranes. The apron width will be between 40 and 60m
In this port planning, the apron width is 50 metérs, which is explained in 4.2,

4.1.5 Required Number of Bcrthé for New Port

The required number of berths is calculated by dividing the estimated future
cargo throughput per year by the estimated future cargo handling efficiency géxprcssed
in teems of ton or TEU per berth as follows;

N=Ct/Uf
N: required number ofberths
Ct:  future cargo throm,hput per year (ton or TF U)
Uf:  cargo handling efficiency per year and berth (ton or TEU)

The cargo handling efﬁciénb,y per yeér and bérth varics from tesminal to
terminal because the cargo handling eﬂlc:ency changes in atcordance with the cargo
handlmg system including working hours at the terminals and the bcnh occupancy rate
at the terminals. Hence, the cargo handlmg emmency is estimated through a
productivity analysis of cargo handimg equipment in 4, 2 The cargo handling cfﬁcsency
for various vessel types is shown in Table 4.1.12.
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TABLE 4,1.12 Ship Type and Cargo Handling Efficiency

Maximum Loading | Cargo Volume Average Cargo

ship size ratio . per ship Handling Volume

(DWT) . : (ton) - /day/ship (ton)

Container{Main} 3.000THEU 0.5 1,500TEU | 1,080TEU/day/ship
Container(Feeder) 1,500TEU 0.5 750TEU | 1,080TEU/day/ship
Dry Butk 5,000 0.8 4,000 -+ 5,200
(Grain) 30,000 0.8 24,000 6,000
Break Bulk 15,000 0.6 9,000 - 3,100
(Timber) 15,000 0.8 12,000 2,000
General 15,000 0.6 9,000 1,500

Future cargo throughput of the new pert is explained
number of berths is calculated as follows;

HContainer Handling Berth
n = {Total Cargo Volume) - _
/ (Berth occupancy X Working day X Handling volume/day/ship)
= 638 000 TIEU/D.6 X 330days X 1,080TEU/day/ship) = 3.0

2)Dry Bulk Berth
Sand, Clinker, etc.

n = 3,184,000ton/(0.70 X 330days X 5,200ton/day/ship) = 2.7
Cement, efc.

n = 630,00010n%{0.50 X 330days X 8,100ton/day/ship) = 0.5
Grain, elc. ' :

it = 941,000/0.50 X 330days X 6,000ton/day/ship) = 1.0

3)Break Bulk Berth
Timber, ¢tc.
n = 187,000/(0.60 X 330days X 2,2001on/day/ship) = .5

4)Gengral Cargo Berth

lron, Metal products, Pulp, etc. © R _
n = 599,000ton/{0.60 X 330days X 3,100ton/day/ship) = 1.0
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Machinery, ete.
1 = 284,000ton/(0.60 X 330days X 1,500ton/day/ship) = 1.0

The results of calculation are shown in Table 4.1.13. Total required berths are
ten(10) and total length of berths is 2,064 meters inclu-ding Ro Ro ramp. The container
berth for main vessel is included in three container berths for feeder vessels. However,
the berth fength with 350m for main vessels hasa depth of 14m.

TABLE 4.1.13 Requived Berth

Berth Required Berth depth Total fength of

number of berth berths

Container berth 3 -12.0m 840m 7

(-14.0m) (350im)

Dry bulk berth(D) 3 -71.5m 390m
1 -11.0m 190m

Grain berth(F) 1 -12.0m 240m

General cargo berth 2 -11.0m 380m

Ro Roramp 1. -10.0m =~ - - 24m

Total 2,064m

Note: 1D; Domestic trade, F: Foreign trade
4.1.6 General Port Development Plan
(#) Container Terminal

Three container berths are necessary 1o handle container cargo throughbut in
2015. These berths are arranged continuously in a straight line for flexible use of gantry
cranes. The container yard will be located just behind the container berth and its depth
will be 400m. The necessary area, detailed layout and dimension of container terminal
are examined in 4.2,

The direction of container berth should be selected so that vessels will not
cnceunter sirong winds when berthing or detaching. According to the wind rose shown

in 3.2, the dircction had beiter to be selected approximately in the N-S direction. -

(2) Conventional Cargo Terminal |
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In general, most bulky cargo wharves have become exclusive wharves due to
rationalization of transportation compared with general cargo wharves. Since forecasted
main bulk cargoes in the new port will be sand, cement and grains, ¢argo handling
system in the terminal will be selected properly and layout of the terminal will be
considered for smooth movement of bulky cargoes. The terminal for bulk cargoes such
as grains and cement are examined in 4.2.

Facilitics with the same use such as bulk cargo wharves, ge}leral cargo wharves,
foreign trade wharves, domestic wharves and specialized terminals should be
consolidated, rcspeétively, in order o facilitate the rationalized operations of port
functions. Hence, grain wharf, general cargo wharves, timber wharf and butk domestic
wharves are consolidated respectively.

In this section, area for cargo handling and storage, such as general cargo shed
and warchouse and open storage-yard for bulk cargoes are examined. The scale of
transit sheds is determined using the following formula;

W=N/(nXR)=kXwXaXb

W: Casgo storage capacity per shed (t)

N: Required annual handling volume (t/year)
R: Cargo tumover (time/year)

w: Stored cargo volume per unit area (VYm?)
a: Fronta ge {m} '
b: Depih (m)

#n: Number of sheds

k: Occupancy rate (k=0.5)

The gross land area required for transif sheds is determined as follows;
Gross Arca = (Net Area of transit sﬁeds)l(0.6~0.?)

Warehouse scale is planncd in the same manner as transit sheds. The arca for
an open storage is determined using the following formula;
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W=NR=kXwXA

- W: Cargo storage capacity (1)
N: required cargo bandhing volume per year (t/year)
R: Cargo rotation (times/year)
A Requircd arca for the open storage (m?)
w: Stored cargo volume per unit area (¢m?)
k: Occupancy rate (usually, about 0.7)

_ The peccs.sa{y storage arca for bulk and general cargo handling is shown in
Table 4.1.14.

TABLE 4.1.14 Necessary Area for Qpen Storageyard, Transit Shed, Warchouse
Required Cargo  Occupancy Stored cargo Required  Gross  Area

annual - Reétation - - - © volumeper - Area Area  Sire
handling (turnover) rate _ unit area . -
volume ' ' - (Uni) Gdy - (o) {m*m)
(Open Storageyard) s A Co s : :
Sand 2,918,000 12 07 5 69476 99,252
Chnker 266,000 12 0.7 5 6333 9018
Timtbet 187,000 25 038 025 93500 133571
Timber 182,000 12 08 12 40,582 57914
299 844 200*1500
{Transit Shed) S
Pulp 197000 25 05 -3 5253 . 7508
tron 152000 25 0.5 3 4,053 5790
Metal Products 250,000 25 0.5 2 10,000 14,286
Machinery 283,000 25 05 1.5 15,147 21,638
4219 70*110
(Warehouse) I
Pulp 197000 12 0.7 3 7.817 13,629
Iron §52000 12 07 3 6,032 10,053
Metal Products 250,000 12 07 2 14,881 24,802
Machinery 284,000 12 0.7 1.5 22,540 32,566

© 85,450 100*360

{3) Access Channels and Basins

Water area facilities should be as calm as possible, so they arc sheltered from
natural forces such as wind and wave by protective facifities.
According to technical standards in fapan, the direction of the channe_! should
deviate 30° to 60° from the prevailing wave direction and the maximum wind direction
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so that calmness and mancuverabitily are sccured.

Channel bends should be avoided as much as possible. When bends are
inevitable, the channel can be arranged so that the angle of intersection of the centesline
of the channel approaching the bend does not exceed 30°. :

The channel distance from the end of the shellering facilities to the mooring
facilities should be designed as 5L ([ = ship h,ngth) or more, which is the stoppmg
distance of 4L plus a clearance of 1. :

The width of a channel with two way traffic i this plan will be 1.5L, because
the length of the channel is not long and traffic by object vessel will be frequent. Hence,
the width of main channel is 450m( = 1.5 X 290), because the length of maximum object
vessel 1s 290m.

The water depth of chram'\cl is oblained according to the tormula;

d> 11D |

d: Water depth of chaanel

D: Full draft of object ship :

In many cases, berth depth of object ship is used as ualcr dcplh of a channel.
Hence, the water depth of the channel is 1m.

Turaing basin of a circle with diametgr of 2{, or ipnger for turning by lug is
adopted as the standard in Japan.

(4) Breakwaters

The iéyout of Break\x-ater is determined after examining following items;
-Calmness in the barbour
_-Ease of vessel operation
-Mﬁihtenance of waier qualily in the harbour
'-Conslrucuon and mamlenancc cost
_Influence of breakwater installation on the surroundmg arca
: -ljulure port development.

As for the calmness of basins, it is preferable ;hat: the harbour aréa_ ah';'ays be
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tranquil. However, maintenance of sufficicnt calimness even in stormy weather is quite
difficult in practice. Cargo handling is possible if the wave héight in front of mooring
facilities is within the heights listed in Table 4.1.15. Therefore, the layout of the water
arca facilities should maintain wave calmness within these heights even in strong wind
(10~15m/sec). In Japan, port plans arc madc so that the heights in Table 4.1.15 are
obtained 95~97.5% of the time.

‘The above standard for calmness in water area facilities is used in the planning
of new pori fayout so that the wave heights in Table 4.1.15 are obtained 95~97.5% of

the lime.

TABLE 4.1.15 Critical Wave Height for Cafgo Handling -

Ships size{DWT) - Critical wave height (H;5)
1,000t or less 0.3m
1,000t ~ 5,000t 0.5m o
5,000t or over 0.7m
conlainer ships 0.5m

(5) Port Fraffic Facilities

Port traffic facilities are necessary to ensure smoath linkage between wharves
and the hinterland. The dock transportation facilities are comprised of roads, railways,
and canals, when necessary tunnels and bridges are prepared.

The port traffic facilities to be planned differ according to the nature and status
of the port and the kind, volume and shape of cargoes handled there. Good traflic
facilities promote quick and economic transportation and the smooth flow within the

port.

The new port will be onc of the largest commercial porls in thc Sea of
Marmara, handiing 530 thousand TEU of container and 5.9 mil. ton of dxy bulk and
general cargoes gcncrated from/to ih\, Thrace region in 2015.

Although dock railways are advantageous in mass transportation over relatively

tong distances, the use of railways is declining in Japan because they require a
considerable arca of marshalmg yards among other reasons.
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1) Roads

7 The planned traffic volume is obtained from the posl cargo handling volume as
given below.

Planned traffic volume (cars/hr)
= Annual cargo handling volume (tons/year)
XafWXB12X7/30X(1+0)/ ¢ X0

Where:
@ : Share by vehicles = Car transportation / all transportation(1.( or less)
8 : Monthly variation = Cargo volume in the peak month/average monthly
o cargo volume (about 1.2)
7 : Daily variation ' 7 = Cargo volume on the peak day / average daily

cargo volume (about 1.5)
W: Loading ratio of trucks (iftruck)
= Cargo teansportation volume per loaded truck
(4t truck: general cargo, 8t truck: bulk cargo)
& : Loaded truck ratio = Number of loaded trucks / total number of trucks
(about 0.5)
8 : Rate of related vehicles
= Number of related vehicles / number of total
trucks (about 0.5)
¢ : Hourly variation = Traffic generation per peak hour / daily traffic

generation volume (about 0.12)

The final number of traffic lanes is decided by comparing the rate of the planned
traffic volume of ihe road with the standard design volume per lane which is given in Table
4.1.16. At the same time, Turkish highway standard is referred to.(See Table 4.1.17)

The planned lraffic volumes based on annual cérgo throughput handled in the new
port arc shown in Table 4.1.18. .According to the total traffic volume and standard design
traffic volume per lane in Table 4.1.16, six(6) lanes will be necessary in 2015. Siace
Turkish highway standasd per lane is 1,200 in flat topografic model or 650 in rolling model,
four (4) or six(6) lanes is neccssary. Therefore, six(6) lanes is decided as the final
number of traffic lanes.
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TABLE 4.1.16 Standard Design Traffic Volume per Lane

Type of road

Standard design traffic volume (cars!hr)

Connection roads between porls and

a truck highways

600

Other roads

350

TABLE 4.1.17 Highway Geometric Standards : B

Out of town: 2-Lanc Reads

Project Elemcols First Class
Service Level D b D
Traflic* Annual Avcrage Daxl) Teallic 12000 6500 . 4000
Projoct hourly trailic 1200 650 400
Topographic Model L Flat Rotling Mountainious
Project Velociny .- Vplkmte)] - 100 30 30 L] 70 60
Minismium Proximity Radius Rim)| 400 250 250 200 200 150
Minimum Clothode Paramcter . A 160 130 130 120 120 100
Maximum longitodinal slope m {%5) 4 - 4 6 6 7 7
Veriical proximity constant closod pronimity Kk| 107-56 4126 44-26 29-20 29-20 17-15
open proximily Ka| 51-35 30-23 30-23 22-19 22-19 16-15
Maximum supcrelevation - n (%) 8 2 B 3 8 8
Salcly stopping distance Ld ()| 155 10 -110 90 - 90 70
Salcly passing dislacie Lg(e)] 670 550 550 480 4380 420
Lane width L{m)] 35 s is 15 s 3.5
Berm width by 2.50 25 2 2 2 2
Platform width PG (m) 12 12 11 11 ik 11
Bridge width Short bridge (0-45 ) Whim) e
_— s N—
i 980

Bridge projact load H: 20 - §: 16

Long bridge (>45 m) Wu{m)

Underpass (min. k:5) h{m) s s s ] s s 1 s
it} ——— X g
Template /'l‘b“ j w —1 I J
S, U

Expropnale width

Tolal width KGGn)

Nomlal 60 OOi pm_;a.l rpqu:rem;,nls

Length  Le{m)

¥ The traflic »alue estimatad (o be reached 20 years afice projoct
#* Can be increased up to 10% in arzas where no ice and snow y
#*+{n mountainous lerrain, on mived sections, boom widths are $0 ¢cni more on the fill side and 50 cor. Tess oa the split side

s finished
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TABLE 4.1.18

Planned new port oriented traffic volume in 2015
Cargo Annual  Share of Loading Monthly Daily Rateof Loaded Houdy Traffic Number
caigo  vehicles truck variation vaniation relaled truck vanation volume of traflic
handling ratio vehicles ratio fanes
volume () B3y {9 {6) (¢) (o) (carshr)
{ton/year) _
Sand 2,918,000 1 8 1.2 1.5 Q.2 05 0.12 325
Cement 630000 1 - 8 1.2 15 . 02 05 - 0432 . 113
Clinker 266000 1 8 12 15 a2 05 012 48 -
Timber 187,000 18 12 1. 05 05 012 42
Grain 941,000 1 8 1.2 1S 05 05 012 - 212
Pulp 197,000 I 8 1.2 1.5 0.5 05 012 44
Iron - 152,600 1 -8 12 15 05 03 012 34
Metal produects 250,000 I 8 12 15 05 0.5 012 56
Machinery 284,000 i 4 1.2 L5 05 0S5 012 - 128
Container{FCL) 255,643 i 2040 1.2 1.5 -0 s - Q12 - 307
Containe{l.CL) 532,591 I 3 12 1.5 0 0.5 012 20
Total ' 1,590

Note: Unit of Container(FCL) in column "Anaual cargo volume "isbox

Since main cargoes are originatéd to/from fSlanbl.l! six-lane access road to
lmns-['uropean North Soulh Motorw ay is necessary. There are two alternative routes to
the motcorway, one is to Corlu inferchange through ¢ orlu which is 30km from the site
and another is Kinali 2 interchange through S(‘aSIdb state hi ghx\ ay, E84 which is 45km
from the site. The E84 is always congested in summer and at weekend. In order to avoid
spurring on congestion of £84 and to separate port oriented traflic from ordinary trafiic,
the route to Corlu- interchange is recommendable. l{oi\'e\'er, since the existing road to
Corlu interchange is two-lane road, widening from two lanes to six lanes is necessary.
Moreover, to separate the port oriented traflic from 6rdinary traflic of E84, cross of
access road and E84 is planned as grade separation. The access road is underpass. 3~4
km approach access road which directly connect with the new port and the existing road
to Corlu is newly constructed.

For examination of existing highway éapat:ily road planning, EIA of tratlic
noise and vibration and air potlution, planned lraﬂlc volume oriented to/from the new
port in Thrace is distributed to each direction in the hinterland.

Cargoes are distributed in accordance with the mlcroscopw cargo forccast,
namely, cargoes which are estimated by correlatlon analys;s with value added of
industrial products are distributed into four dlslrlc!s by the va!ue added i in the districts
in Thrace. Cargoes related to factories for thCh Iocatlons are identified are divided
according fo the scale of factory. To give ‘actual examples, clinker and coal are
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distributed by location of cement factory and sunflower seeds and cotton seeds arc
done by oils and fats factories. Others are divided according to value added of
indusieial products. Distribution results arc compiled into three direction radiating
from the new port 1o the cast, west and nerth.

According to the above cargo volume distnbuted to the various directions,
traflic volume in the year 2015 is calculated by means of above mentioned method.
Results are shown in Table 4.1.19.

TABLE 4.1.19 Distributien of port oriented traffic volumie

Direction from Port East : North West .
Wwﬂiairig?) [ Loading | Annual | Traffic { Annual | Traflic | Annual Traflic
truck cargo | volume { cargo | volume | cargo | volume
ratio  { handling ’ handling handling | -
(0 volume [(cars/hr) | volume |(carsthr) | volume [{carsthr)
(ton/year) (ton/year) {tonfyear) .
Sand 8 505600 91 | 1,206,000 343 | 507,000 o1
Cement 8t 186000 - 33 257,000 461 187,000 34
Clinker 8  of o 266000 - 48| 0 0
Timber 8 12,600 3 164,000 37 11,000 2
Grain 8 82,000 181 778,600 175 81,000 718
Pulp 8 2,000 o 193,000 . 43| 2,000 0
Iron 8l 15,000 31 122,600 27( 15,000 3
~ Metal products 8 6,000 1} 2380000 = S4] 6000 1
Machinery 41 16,0600 .71 252,000 113} - 16,000 - 7
Container{fCL) 20,40 13,816 .19y 224013 269 15,316 19
Centainer{LCL) 3 32949 5| 466,693 FO{ 32949 5
Total ]} : szl w2 0 | -8z
2) Parking L.ots

A parking lot for mooring facilities used by Ro Ro vessels should be large
enough so as not to aggravate the nearby traflic condition by cons:dcrmg the number of
vehicles casried by the Ro Ro vessels rate of uhlnzanon and convergence The area for
a parking lot is determined usmg the fol!owmg formula

A—aXuX @ X B
A:Arcafora parlung lot (m )

a. convened necessary area for 8t tmck (82~93m per truck)
n: capaelty of Ro Ro vessel
o :rate of usage(usually 08i in planmng)
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£ - rate of concentration{daily average 1.0)

In this port planning, a parking lot is arranged for vehicles using Ro Ro vessel.
Since capacity of objective Ro Ro vessel is 150, required area for parking lot is
calculated as foltows;

A =90X 150X0.8X 1.0 = 10,800m’
3) Railway connection

. The railway connection to hinterland will not be arranged in this long term
plan, becavse land tramporhuon in the hinterland will not much depend on railways
due to relatively short distance from the new port to Istanbul where is 150km far from
the port and major origin and destination of container.

Few container terminals in Asia has railways connection except Kaoshiung
pori. On the other hand, most ports in Furepe have railways connection to wharves or
tetmmals, because considerable volume of containcrs have been carried by railways.
Many temnnal operators in Europe have emphaswed on the sngmﬁcance of railway
transportalmn since the avallabzlll) of railway transportation has a large effect on the
competitiveness of terminals. However, dock railways on aprons of container berths arc
not much used at present and happen to be seen as obstruction of terminal operation.
Many large-scale (elrminals_ ﬁéwly constructed have not dock-railways on aprons.
Container terminal in Rotterdam port has not dock railway on apron.

Dock railways have been installed in most of terminals in North Western Coast
of USA, but container terminals installed with dock railways are few in Los Angeles
and Oakland, because ﬂ_iey have Jarge scale conlainer fransit terminals ncar container
yards. Terminals in the Fast Coast excluding the Wand terminal in Charleston are
connected with' dock railways which are installed behind container yard, not installed
on apron, ' S ' o

(6) Mooring Facilities for Smaller Vessels and Port Service Vessels

The objective vessel for the mooring facilities for smatler vessels and port
service vessels is tughoat, as only container vessels call at the new port in the year
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2005. Refueling of calling vessels is directly done by oil lanker. Port activities and
services in the year 2015 which is the target year of the master plan are taken into

consideration in delermining the necessary scale of facilities.

‘Two fugboats with 4,000 PS are necessaty to assist berlhing of a conlainer
vessel, accordmg to mancuvenng chart (Sec Figure 4. 1. 5) The dlmensmns of service
tugboat are shown in Table 4.1.20.

Table 4.1.20 Dimensions of Tugboat

Class Gross " Length Draft | Berth depth | Berth tength
. - - tonnage . ) - a S
2,000PS 300 29.6m 3.8m 4.0m 50m

Consequently, mooring facility of 4.0 meters in depth and 100 meters in
length is necessary for two tugboats in the year 2005, however, the facilily of 200
meters in length is planned in consideration of the master plan.

Since the new pon is located i in lhe mland sca and relatively near to the ml
refinery to the north of Izmit Bay, itis able to bc steadily and directly supplied with oil
for container vessels berthing at the new porl. Therefore, refueling facilities, such as
. oil tanker berth and oil storage tanks, are not planned.

Appxoxnmatcly 27(] large contamer vessels with capacny of more than 1,000
TEU will call annually at the port in the year 2005. Necessary volume of oil (2,500 ki.)
for a vessel can be transported by 2,000 DWT tanker.

The length of mooring facility is 200 meters and its basin is 4.0 meters in
. depth. To sccure the calmness of the basin for tugboat, breakwaler of 100 meters in
-_ length is necessary. The layout of mooring facilitics for smaller vessels and porl
service vessels is as follows,

 Breakwater 1[}0m

7 Dock Road

. Causeway : — — »
Figure 4.1.6 ’ﬂoming Facllilies for Smaller Vessels and Port Service Vessels
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(7) Alternative Layout Plans

The decisive factor for the port planning at the military owned coastal area is
the depth of the sound layer whose N-value exceeds 50. Because of this, the container
berths with 12m and 14m water depth must be constructed more than 1,000m off shore,
in order to avoid dredgmg the sound layer. Conscquently if the entire arca between
berths and the shore line would be rectaimed, it would result in too much reclamation
works.

Moreover, DLH has proposed a basic idea shown in Appendix as one of the
alternative layout pfans. The idea is that main berths such as container berths should be
in a straight line and placed at offshore side, and its berths should be sheltered by
breakwater. -

Among many proposed layouts, six alternative layout plans are examined.
These general layouls are classified into three basic configurations, such as Plan 1
group, Plan 2 group and Plan 3 as shown in Figure 4.1.7. Six altemative layouts are Plan
§ (Figure 4.1.8), Plan 1-3 (Figure 4.1.9), Plan 1-4 (Figure 4.1. lO) Plan 2 (hgure 4.1.11},
Plan 2-4 (Figure 4.1.12) and Plan 3 (Flgurc4 1. ]3)

Though it depends on which way will be more economical, another revetment
must be constructed atong the shore side of the artificial fand in Plan 1, as shown in
Figure 4.1.8. Looking at Figure 4.1.8, we feet that the fact the plan is not using the shore
side of the artificial land is not reasonable or economical, and we feel we want to Gse
the water front and water arca of the shore side. The series of Plan 1-2 and Pan 1-3
{Figure 4.1.9) show plans to do so.

Observing these plans, we find that we have to construct three lines of
struciures, namely, one breakwater a quay wall for berths and revetment along shore
side of the artificial land. If we can use the breakwater as the revetment for reclamation,
it would be economical. Plan 2-4 (Figure 4.1.12) shows the idea.

Plan 3 offers a completely different idea but is a typiéal port configuration.

The results of tofal evaluation of alternative general layouts are shown in Table
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4.1.21. All alternative plans don’t have definite weak-points. As mentioned m 4.1.1,
sufficient room for future extension and flexibility and unity in operation for future
extension in a layout plan are also important as a selection criterion. However, the
pattern of Plan 1-2 and Plan 2 afler 2015 requires relatively tong revetment and
breakwater to secure calmness in berths.

TABLE 4.1.21 Evaluation of Alternative General Layouts

Layout Case Pt {pPi3lpia] P2 | P24 | P3
Calminess at berths O O O O O O
Berthing, Detaching O A A O O ©
Consolidation in cargo handling & | O A AL O O ©
slorage
Room for fulure extension @) O O A O O
Flexibitity and unity in operation| O O O A O O
for fulure extension
Total construction cost{civilworks) | . A | O O © © JA
Totat Evaluation - O] Q O A © QO

Note: @ Fxcellent, O; Better, 2\ Little inferior
“Calminess at berths " had better to be examined quantitatively.
“Berthing, Detaching’” had better to be asked comments of navigultion experis.

Two reclaimed lands will be separated info two artificial istands. Unily in
operation of Plan 1-2 and Plan 2 will be spoiled. Consequently, we have to give up on
Plan 1-2 and Plan 2.

According to the total construction cost which is the only piece of conclusive
evidence, Plan 2-4 is the best. The study teant recommends Plan 2-4 as a general layout
of the long term development plan for the new port in Thrace.

The estimations of harbour calmness in Plan 3 by computer are shown in
Figure 4.1.14 ~ Figure 4.1.18. The cocfTicients of diftraction in Plan 2-4 are taken
from diffraction diagram. The wave height distribution by directions which is taken into
consideration of wave reftaction and shoaling, is shown in Table 4.1.22.

The calmness at -14m container berth in Plan 2-4 and Plan 3 are 95% and 95%
of the time respectively.
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PR Pt DA P I e N  RE :fﬁsfﬁ,’a TS AER TR AR FEANL SRS
Plan 1 : l an 1-2 Plan 1

Plan 1-4

R S AT RS RS

Plan 2-4

(Legend) 7
Revetment or breakwalter
---------- v Future revetment or breakwater
- Quay facehne '
&hﬁﬁ:&ieﬁﬁ Coast line

FIGURE 4.1.7 Basie Patterns of Alternative General Layouts
The layout of land use in Plan 2-4 are shown in Figurc 4.1.19 and 4.1.20

The generat layout of the new port long term development plan is shown in Figure
4.1.21. :
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FIGURE 4.1.15 Diffraction Diagram of SSE Wave
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FIGURE 4.1.17 Diffraction Diagram of SSW Wave

FIGURE 4.1.16 Diffraction Diagram of S Wave
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TABLE 4.1.22 Wave Height Distribution by Directions at the site
Wave Height Class svﬁsm S |SSE| SE |ESE| Total | (%)

Om~0.3m 71067 71067| 81762
84,762

0.3m~0.6m 206] 283 434|1055]| 432| 386] 2796 3.217
0.237] 6.325] 6.499] 1.214] 0.497| 0444

0.6m~0.9m 295| 736(|1339]1993]1077] 705] 6144} 7.069
0.339] 0.846| 1.550| 2.393) 1.239| 0.8311

0.9m~1.2m .| 278 654|L111|1426] 5206] 351 4347] 35.001
0.320) 0.752| 1.278] r641| 0.605] 0.40¢

2m~1.5m - | 143] 398| 582| 522| 88| 72| 1765] 2.031
a.164| 0412} 0.670] 0.601} 0.191] 0.053

1.5m~1.8m 63| 117§ 201} 165] 22| 25| 5941 0.683
0.072] 6.135) 0.231| 0.190] 0.026] 0.029

18m~2.Im 58 22{ se| d6] 12] 12| 1s3] 0.177
0.007] 0.0251 0.065| 0.053| 6014 0.014 -

2.Im~24m - | 1.4} 64] 121 11 1.9] 23 36{ 0.041
: 0.002| o.007] a.014] a013] 0.002] 0.003 ’

24m~2.7m 1.1 1.7] 4.8 1] 0.5 10y 0.611
" § o.002| a.002) e.006| 0.001| 0.602

2.7m~3.0m ] 0.7 5.7 6| 00607

’ ; 0031 0.007

3.0m~3.3m ) oF 0.1 o] 9.000

B 0.600) 0000 -
33m~ 02] 16 21 0.002

: 0.0003 6.082) -

Ratio of direcion(%)] 2411 2.505] 4.300] s.019] 2.424] 1.789] @620y] 100

" Note: Upper figure are frequeacy, lower are %.
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4.1.7 Short Term Development Plan
(1) Demand and Reguired Number of Berths

Comparing with the cargo handling capacily as of 2005 and cargd demand in
2005, which is mentioned in chapter 2, 270,000TEU extra ¢argo handling capacity for

container is necessary in Thrace region by 2005.

TABLE 4.1.23 Comparison of Eﬁsfing Capacity & Cargo Demand

Commodity Cargo Demand | Existing Capacity | Extra Needed
, in 2005 - as of 2005 Capacity by 2005
Dry bulk cargo(000ton) _ _ 9,921 10,191 0
General cargo(0001on) . 897 1,578 0
Containet(000TEU) 320 0 50 ' 270

To handle 270,000TEU per year (Out of 270,000 TEU, 46,000 TEU is
transshipment containers), two{2) container berths should be constructed. Calculation to
require the number of container berths is as follows;

The number of container handling berth{n})
= (Total Cargo Volume)
/ {Berth occupancy X Working day X Handting volume/day/ship)
= 270,000TEU/(0.6 X 330days X I,GSOTEU/daylship) =13

o Consequen!ly, l\\o(?.) berths IS planned in the short-term development plan.
Mamnum feeder contamcr vessel’s s:ze callmg at the new post in the year 2005 is
predlcted that of t, IOO TFU capacnty and a berlh Iengih for the vessel is 240 meters. '
480 meters length for two besths is necessary. Considering that the length for berth
with 12 meters in water depth is planned 490 meters, berth dimensions in short-term
development plan are decided to be 490 meters in length and 12 meters in depth.

{2) Roa(_ls
~Planiied traffic volume generated toffrom the new porl in 2005 is shown in

Table 4.1.24 and distribution of the trafiic volume is shown in Tablc 4 I 25 Accordmg
to the result calculated, two(2) lanes will be necessary in2005. <
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TABLE 4.1.24 Planned new port oriented traffic volume in 2005

Cargo Annual | Share ol‘ILoading' Mom_hlyl Daily | Rate of |Loaded Hourly | Traflic [Number
cargo | vehicles! truck |variation variation related | truck |variation! volume |of traffic
handling ratio vehicles| ratio o - - lanes
volume | (a) (W) (B) (v) (8) | (e) | (o) |(carshi)
(tonfyear) }
Contamer(FCL) 100,809 1 20,40 1.2 1.5 0 0.5 0.12 121
Container(LCLY 210021 1 4 12l s of os| o012 63
Total § ] T 134 7

Note: Unit of Contained{ FCL) in column "Annual cargo volume ™ is box.

TABLE 4.1.25 Distribution of port oriented traffic volume in 2005

Direction from Port East North West
" Cargo | Loading | Annual [ Teaffic | Annual | Teaffic | Annual | Traffic
truek cargo t volume | cargo | volume | cargo | volume
ratio | handling handling handling -
(W) volume |(carshr} | volume [{carsvhs) | volume {(cars/hr)
{ton/year) {tonvyear) {tonfyear) .
Container(FCL) 20,40 3,350 5 93,126 112 3,840 5
Container(LCL) 4 8,010 21 194,001 58] 8 010 2
Total R 7 170! |7

In order to minimize construction cost and improve feasibility of the project in the
short-term development plan, conneclmg treatment to exnsllng road along the coast was
examined. : :

The volume of port oriented traffic in 2005 is 184 vehicles per hour. According to
the traffic survey in 1994, average daily traffic volume on the coastal road near the site was
5,568 vehicles per day, of which large vehicles such as bus, truck and trailer comprised
29.5%. Traffic volume of existing coastal road in 2005 will increase up to 10,599
vehicle/day, assuming increase rate of traffic corrcsponds to GDP growth rate in Turkey.
Hourly traffic volume of the road is 1,272, in case hourly trafftc rate(pcak hourly traffic
volume / average daily traffic volurnc) is 0.12. One—way lraffu: volumc is 636 vchlclcfhour

There are three types of connecting treatment as foltows;

1)Connection with inland existing road and grade separation from existing coastal
road, the same as in the master plan g .
Grade separation of access road with two lanes (or six lanes) and exnstmg coasial
road and approximately 2 km access road with 2 lanes to existing intand road to
Corlu will be necessary. : _

2)Connect|0n with existing coastal mad by grade separallon
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Grade separation of access road with two lanes (or six lanes) and existing
coastal road and two run-off roads from existing coastal road will be
necessary.

3)Connection with existing coast road by level crossing
Level crossing and run-off will be necessary. Grade separation work dunng
operation will be necessary after the ycar 2005,

The cost of No. 3 treatment is the lowest among the three alternatives,
following by No. 2. Trealment capacily of alternative No. 3 is examined.

This examination is based on the “Planning and Design of Level Crossing -
Basic -” (The Association of Traffic Technology Research Institute).
Actual saturated flow rate can be calculated as follows;

Si=SpXa wXagXagXapeXar

where; Sp -Actual saturated flow rate .
S ‘Basic salurated flow rate
a w :Compensation rate for road width
@ g .Compensation rate for road gradient
a 7 - :Compensation tate for Large sized vehicles
a gr - Compensation rate for right turn vehicles
a it :Compensation rate for lefl tum vehicles

Q=636+6 : B Q6361149
S=1643 '

i1 ] seess
' p=0.16

FIGURE 4.1.22 Calculation Conditions for Saturated Elow Rate
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Regulated traflic flow at each entrance of intersection ( p )ratio of saturated
traffic flow and designed traflic flow) are p -,=0.16, p =074, p 039
respectively. Saturation flow rate for same signal (Maximum saturation flow rate which
can simullaneously flow at same direction signal) are 0.74 for E-W direction and 0.16
for N-S direction, therefore, saturation flow rate for the crossing(Amount of saturation
flow rates) is 0.9 (0.74+0.16). Saturation flow rate for the crossing should be 0.8~0.9
(which is taken signal loss from 1.0) as a target in cross planning.

This casc is the same as the maximum, 0.9. Moreover, traffic volume of this
existing coastal road on weekends and in summer time is considerably increased.
Especially in summer when traffic becomes seriously congested, therefore, this level
crossing treatment 1s absolutely impossible.

In the shori-term devetopment plan, grade separation of access road with two
lanes and exisling coast road and two run-off roads from existing coast road was
recommended as a crossing treatment. '

(3) Breakwater

To determine the length of breakwater in the short-term development plan,
harbor tranquillity simulation was conducted for below four general layout.

(@) - {b) (©) G
[=0m 1=200m 1=400m - = 1=4400m
FIGURE 4.1.23 Objective Layouts for Tranquillity Simulation

Calculation conditions for tranquillity simulation are as follows;

[YMean water depth in harbor: — I5m{constant depth)

ko L
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. 2)Spreading parameter: Smax=25 (Swell which has short decay distance)
3)Wave height of incident waves at gap of outlying facilities: 1.0 m
4)Reflection coefficient of sides of port facilities

Breakwater(Stope of rubble stone) Ke=0.4

Quay-wall (Vestical wall type) Kr=0.9

Revetment(Vertical wall type) Kr=0.9

Revetment(Slope of rubble stone) Kr=0.4

Natural beach Kr=0.1
5)incident waves

TABLE 4.1.26 Incident Waves

Principal direction of incident waves | Significani wave period(sec)
__ESE 4.5
SE 4.5
SSE 5.5
S 50
SSW 5.0
SW 4.5

6) Maximum number of reftection: 2

The diffraction diagrams of SSE, §, SSW and SW waves are shown in Figure
4.1.24~4.1.27. The results of tranquiltity simulation are as fo}lows;

TABLE 4.1 27 Result of Tranquillity Simulation

Layout (a) (©) )
Calmn?ss of 92.05% 98.39% 92.28%
the time

Layout (b) was adopted as the length of breakwater in the short-term development
plan which can maintain the wave calmness in front of container berth more than 95% of the

time and is economical.
(4) General Layout for the Short-term Development Plan

Requirements to be constructed by 2005 are two container berths, container
yard, road inciuding causeway to container yard and basin. The general layout of short
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term development plan is shown in Figure 4.1.28. The reclaimed area is approximately
45,000m>. '
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4.2. Cargo Handling Sysiem
4.2.1 Container Handling Facilities
(1) Required Scale of Storage Facilities

1) Container Yard ,
Conlainc} movements within the port are outlined in Figure 4.2.1. The container
handling volume of the New port at year 2015 is estimated as follows.

TABLE 4.2.1 Centainer Handling Vohune of the New Port

Laden Containers " Reefer Empty Total
- Import  Export Domestic ~Transit

Year 2005 : . : :

Container (TEU) 98,147 52,606 12,089 45,880 5,175 55,984 269,880
Volume B

Year 2015 -

Container (1 EU) 2?5 433 141,797 36,272 108,554 12,570 103,927 638,554
Volume i :

The required storage number of container of each stage is calculated by the
following formula,

Ml—(Mnyw)lDy xP ,
where, Mt : Required storage number of containers (TEUs)

My : Annual container throughput (TEUs)

Dw : Average dwelling days (days) '

- Dy: Operating days (330 days)
P : Peak ratio (1.3)

' Premisﬁs for calculralion are as follows.

- Dwelilng lime in r container yard and container freight station

. The present average dwelling time of import container is about 20 days. This is
rather long compared with other ports. However, the current customs law and legislation,
which is the main reason for such a long dwelling llmc, is being changed in accordance with
the European Custoins regulations. T hcn,f()re this figure is assumed to be reduced to about 10
days in the year 2015 as described in the Report. -Dwelling time of export containers and
domesti¢ conlainers is assumed as § days, 3.5 days for transit containers, and 10 days for
emply conlainers. ' :
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FIGURE 4.2.1 Container Cargo Flow Chart
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- Stacking height of containers

Import/export containers could be stacked at maximum four layers in the container
yard if “1 over 4” type transfer cranes are used. However, operationally, it is desirable to stack
3 high on an average basis for import containers and 3.5 high for export and transit containers.
The stacking height of reefer container shall be 2 and empty containers shall be 5.

- chuired number of ground slots
Required number of ground slots is calculated by the following formuta.
Si=MI/L
where, Si: Required number of ground stots (TEU)
M1 : Required storage number of containers {TEUs)
L. : Stacking height of containers (box)

The results of the calculation are shown in Table 4.2.2.
TABLE 4.2.2 Required Storage Capacily in Contafner Yard

Laden Containers - - Emply Total
Import Export Domestic Transit Reefer

Year 2005 , ' -

Annual Container TEU 98,147 52,606 12,089 45,380 5,175 55,984 269,880
Dwell days days 10 5 5 35 5 10

Req. Storage TEU 3866 1,036 238 633 102 2,205 8,081
Ave. Stacking box 30 35 3.5 3.5 2.0 5.0

height

Req. Ground Slot . TEU 1,289 296 68 181 51 441 2,326
Year 2015 o . _ _

Annual Container TEU 235,433 141,797 36,272 108,554 12,570 103,927 638,554
Dwell days days 10 S 3 35 3 10

Regq. Storage TEU 9,275 2,793 714 1,497 - 248 4,094 18,620
Ave. Stacking box 30 35 3.5 3.5 20 5.0

height

Req. Ground Slot  TEU 3,092 798 204 428 124 819 5,464

2) Container Freight Station

- “The required area for the CFS is calculated by the following formula.
A=(McxDwxP)/(wxrxDy) '
where, A : Required floor area of CES (m?)
Mc : Annual handling volume of container cargo through CFS (ton)
Dw : Dwelling time at CFS (3 days)
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P : Peak ratio (1.3)

w : Volume of cargo per unit area (1.3 ton / m?)
1 : Utilization rate of CFS Hoor (0.5)

Dy : Operating days of CFS (330 days)

Usmg the premlscs mentioned above and assuming CFS service ratio is 10 %, the

required area of the CFS is catculated as foltows.

year 2015.

For year 2005,
Mc = 162,842TEU x 12.5 ton/TEU x 0.1 = 203,553 (ton)
A=(203,553x3x13)/(L 3t05x330)

= 3,700 m?

For year 2013, : ' '
Mc = 413,502TEU x 12.5 ton!TbU x 0.1 =516,878 (lon)
A=(516878x3x 1.3}/(L 3x05x330)

= 9,398 m?

The required capacny of CFS is 4 OGO m2 in the year 2005 and 10,000 m? in the

3) Other facilities

a) Gate

where,

The required number of truck lanes is calculated by the following formula,
N=Mcxp/(DyxH)x(S/60) '

N : Required number of iruck lanes

Mc : Annual handling volume of containers ( box )

p : Peak ratio (1.3 )

Dy : Anaual operating days (330 days)

H : Operating hours per day ( 18 hrs)

S : Necessary procedure time per truck ( 3 minutes)

The required number of truck lanes is 3 lanes for the ye-ér- 2005 5 tanes for the S'eér

2015. As necessary eqmpmenl two truck scales should be cquipped at the gate in the year
2005 and three truck scales in the year 2015.

b} Terminal Office
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The required area for the terminal office will depend on the method of operation and other
factors. An area of 3,000 m2 will be planned in the target year of 2005 for the terminal office.

c) Others

@ Repair of Damaged Containers :

The container terminal will need space to rcpalr damaged conlamer:, in the target
year of 2015. A container repair yard of around 1 2{)0 m? is planned in lhc target year 2005,
and around 2,400m? in the year 2015.

(2) Washing and Cleaning Containers
For washing and cleaning of emipty containcrs at the container terminal, an area of

600 m? is planned.

@ Custom Inspection :
For the purpose of custom mspechon for the loaded 1mp0rt conlainers, an area of
600 m? is planned.

Figure 4.2.2 and ﬁgufc 4.2.3 show the layout image of container yard in the targét
year 2015 and 2005. -

4) Traffic in the Container Terminal
Teaffic lines in the container terminal shall be decided considering the effective
container handling work. Traffic lines of the terminal trailer and outside trailer shall be
considered bascd on the following points.
(a) Traffic of terminal trailer al apron for ship side container handling shall be one way
from shop’s afl side 1o forward side. Door-side of the container shall be kept

towards ship aft side.

(b) Traffic of outside lraller coming to the container terminal for transportation of
containers shall also be one way traffic at container stacking area.

(c) In order to prevent ¢ross traffic of inbound and out bound outside trailer around
gate and gate side stacking arca as much as possible, one traffic tane is provided at

back side apron for outbound trailer traffic. -

Proposed traffic plan of the contaihei terminal is shown in Figure 4.2.4,
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S) Dimension of Bezth Apron
Width of berth apron is calculated using the foltowing formula.

‘L= A +Sp+B _
where, L: Wldlh of Berth Apron
A : Distance from Face Linc of the Pier to the Seaside Rail (2 Sm)
Sp : Ganliy Cranc Rail Span
B : Width of Backside Traffic Area

Gantry C:ane Rail Span is dec:dcd by the following fommla
, Sp=Tlxn
where, T1:Necessary Width of Traffic Lane ( Sm) ,
n : Number of Lane ( 5 = Simultaneous operated crane number(S) + Span, lanc {2))
Therefore, Sp=25m

Widih of backside traffic lane is decided considering the width of hatch cover and one traffic
tane using the following formula.
B=Hc+T2 :
where, Hc: Width of hatch cover of the coniamer vessel ( 13. 5 m)
T2 : Width of Traffic Lane (4 Smx2=9m)
Therefore, B = 22.5 m

Width of apron shall be as follows.
L=25+25+225=50m.

FIGURE 4.2.5 Dimension of Apron

[ Gantry Crane Rail '\

T.I. T.L. HatchCover |T.L. TL. TL. TL. TL
4 4 b4 e L et L

Sea

 Backside Traffic Area . Ganiry Ciane Rail Span
25m . . 7 25m

: 2.5m
Apron = 50 m '

T.L. ; Traffic Lan¢
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(2) Evaluation of Container Handling Facilittes

In order to reveal container movements and evaluate the proposed facilities in the
New port, a computer simulation was conducted. The container handling capacity per year is
determined according to the demand in 2015. The conditions for the simulation and results
are as follows. '

- Arrival times of container ship : estimated as average distributed arrival of ships in a week.
Container throughput is estimated as 638,000 TEU per year. Details are shown in Table 4.2.4.
- The number of containers dlschargedﬂoaded per ship { Five ship types are con51dered
namely main vessel and four types of feeder vessels. Details are shown in Table 4.2.3.
- Nel container handling producuvny at dock side : 25 boxes per hour for ganity crane.
- Percentage of 20 fi. boxes : 50 %
- Percentage of empty export containers : 50 %
- Percentage of emply import containers : 5%
- Percentage of import CFS catgo: 10 % of laden containers
- Annual working days : 330 days
- Daily working hours : 18 hours by threc shifts
- Dwelling time of FCL container in the terminal : average 8, 10, 12 days (3 cases)
- Dwelling time of FCL container in the CFS : average 3days _

TABLE 4.2.3 Type of Arrival Ships

Ship Size | Number of Containers Number of | Remarks

Handled Arrival

Import Export (Ship/Week)

(TEU) (TEU)
Main Vessel 3000 TEU 1500 1504 -2 M
Feeder Vessel 1 | 300 TEU 150 150 9 El
Feeder Vessel 2 § SO0 TEU 250 250 4 F2
Feeder Vessel 3 | 700 TEU 350 350 3 F3
Feeder Vessel 3 | 900 TEU 450 450 1 F4

TABLE 4.2.4 Assumed Schedule of Container Ship Arrival -
Mon Tue Wed Thu Fri Sat - Sup

Arrival Ship M F1 N F1 El M. EFi . EF1l
: Fl F2 3 F2 | 3 1 F2: F3
Fl F4 2% :
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1) Container Storage Capacity

In the simulation, the number of containers passing through the New port per
annum is a given condition, and the scheduling of the container ship arrival is considered as
distributed equally in a week. All ships are considered as weekly service. Transit containers
are counted as import containers just for the sake of convenience. According to the result of
the simulation, the number of containers dwelling in the marshaling yard and empty box
storage place is about 14,500 TEUs during peak conditions as shown in Figure 4.2.6.

Variation of the numbes of containers due to the dwelling time is shown in Table 4.2.5.

Containers

TABLE 4.2.5 Dwelling Timie and Number of Containers in the Terininal

Dwelling Time (days) Number of containers (TEU)
8 13,000
10 , 14,500
12 16,200

Thus the minimum required storage capacity of the container yard is 14,500 TEUs.
Comparing the above minimum requircd storage capacity with the planned stacking capacity
of 18,534 TEUs of the container tesminal mentioned in the section 4.2.1.1, the containes

FIGURE 4.2.6 Number of Stored Confainers .
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handling capacity is sufficient fo handle the demand in the year 2015.
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2) Container Freight Station (CES)

According 1o the result of simulation, the volume of container cargo dwetling at
import and export CFS is estimated as 325 TEUs and 177 TEUSs respectively during peak
conditions. Variation of cargo volume in the CFS is shown in Figure 4.2.7. Thus, the planned
area of CFS (10,000m?) is sufficient for the demand in the year 2015,

FIGURE4.2.7 Cargo Volume Dwelling at CFS | —— CFS Import|
_ "= -7~ CFS Export/
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3) Required Number of Lanes of the Terminal Gate

According to the result of simulation, daity traffic volume through the terminal gate
is as shown in Figure 4.2.8. Maximum traffic of containers is 1,029 wvniis for gale oul {raffic
and 567 units for gate in traffic. ‘ :

. . - - " > o riiif,i,,,,
FIGURE 4.2.8 Gate Traflic ~~~~Gate In l
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4.2.2 Bulk Cargo Handling Facilities
(1) Grain Teiminal

The grain cargo handling volume of the New port in the year 2015 is estimated as
follows.
Export Grain Cargo: 636,000 ton per year
Import Grain Cargo : 305,000 ton per year

1) Storage Facilitics

Required storage capacity of silo is calculated using the following formula.
_ Vz=(NxC)/(Rxa} ' ' ' '
where, V:Required storage capacity (ton)
N : Annual handling volume of cargo
C:Peakratio(1.3)
R : Turnover ratio
a : Ulilization ratio ( 0.7)

Turnover ratio of the silo is determined as 40, which is a nomial level of
productivity at a general grain terminal. Objective main vessel size is 30,000DWT and
loading volume is 24,000 tons. Acco_rdringl'y, capacity of the silo shall be more than 24,000
tons. Considering utilizalion ratio of 0.7, minimum required capacily will be 34,300 tons.

Based on these premises, required storage capacity is catculated as 45,000
tons.( 2,500 ton x 18 bins }

FIGURE 4.2.9 Layout of Silo
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2) Loading and Unloading Facilities

Capacities and number of loading/unloading facilities are determined using the
foltowing formula.

Qm=N/(DyxOxHxmecxn)
where, Qm : Minimum capacity of loaderfunloader

N : Annual handling volume of cargo

Dy : Annual operating days (330 days)

O : Berth occupancy ratio (0.5 )

H : Operating hours per day ( 18 hrs)

me : mechanical efficiency (0.6 )

" n: Nuinber of units

As for the number of units, operable number of hatches and provision for
mechanical breakdown shall be considered, then two units of loaders/unfoaders will be a
practical choice. Also, operating days for one vessel shall be less than 4 days considering the
ship opesation schedule. In this condition, minimum capacny of loader/unloader shall be
6,000 ton/day.

Based on these premlses rcqulred minimum capacily of loaderfunloader is
calculated as follows.

Loader 300 ton/ hour, 2 sels

Unloader 300 ton / haur, 2 seis

3) Other equipment for the Grain Terminal
Equipment and facilities required other than silo and loader/unloades are as follows.

a) Belt conveyors of 300 ton / hour capacity, two lines
b) Conveyors and elevators in the machinery tower

¢) Removable devices of forelgn materials

d) Weighing devices

¢) Fumigation facilities

f) Sampling devices

g) Dust controller

h) Machinery lbweg

i) Battezy operated bulldozers
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4.2.3 Cargo Handling Equipment
(1) General Cargo Handling Equipmeni

According to the proposed future cargo handling system above, it is necessary 1o
ensure the cargo handling productivily. Therefore, the introduction of cargo handling
cquipment shall be carried out based on the economic viewpoint {0 increase the
loadingfunloading efficiency, thercby enhancing the overall functions of the po.

1) Forklift

The required number of forklifts for general cargo is calculated by the following
formuta.

N=Mcx2x13/{(Dyxhxp) .
where, N : Required number of forklift

Mc : Annual handling volume of general cargo.

Dy : Annual operating days of genesal cargo

h : Operating hours per day ( 18 hours )

p : Handling productivity ( tons/hour)

The required number of forklift is 13 uﬁils of S ton type for nonnal duly cargo and
13 units of 10 ton type for heavy duty cargo.

2) Mobile Crane

Cargo handling of general cargo and bulk cargo is planned to be carried out by the
rail mounted shore crane. Capacity of the shore crane shall be 10 tons and two sets for cach
berth shall be provided.

Required general cargo handling equipment is proposed as shown in Table 4.2.6.

TABLE 4.2,6 Required General Cargo Handling Equipment

Equipment Capacity . | Unit | Quantity

Forklift 10 ton No. - |13 -~
51ton o 13

Shore Crane General Cargo 10 ton |4

Shore Crane Bulk Cargo 10 ton - i8

Pacumatic Unloader for Cement handling | 200ten/he | °7 |1 °

Belt Conveyor for Cement handling 200 ton/hr 1
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(2) Container Handling Equipment
1) Gantry Crane

The required number of gantry crane is calculated by the following formula. -
N¢= My!Ecxc\'.OxHxD) x(l +1)
where, ~ Nc: Numbeér of ceane

My : Annual conlainer throughput (TEUS) _

Ec : Handling productwnly of crane per hour (25 boxes)

e : Efficiency of conlainer crane operatmn (0.8)

O : Berth occupancy ratio {0.6)

H : Working hours per day ( 18 houts )

Dy : Working days per year (330 days )

¢ : Ratio of 40 footer container (0.5 )

The result of catculation of required number of crane is as follows.

for)carQO{)S
- Nc= 269880/25x08x06x18x330‘<(1+05) 3 cranes

foryyar2015
Nc = 633554/25x08x06x18x330x(1+05) 6 cranes

2) Transfer Crane

The required number of transfer crancs and top loaders is catculated from the total
handling volume of containers such as,
- Handling volume at berth
- Handling volume at yard, which is calculated by the following formula.
, Hv =Mc/(1+41)/(Dyxh)x P
where, Hv : Handling volume at yard { box/hour)
Mc : Annual handling volume of containers ( TEU )
r : Ratio of 40 footer container ( 0.5)
. Dy : Annual operaling days (330 days)
~ H : Working hours per day ( 18 hours )
- P:Peakratio (1.3) . o
- Average handling capacity of iransfer crang is assumed 12 box per hour

“The resulls of the calculalion are shown iu ‘fable 4.2.7.
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TABLE 4.2.7 Required Number of Transfer Crane

unit Quantity

Year 2005

Handling Volume at Berth Gantry Crane Box/Hr 75
Handling Volume al Yard Transfer Crane Box /Hr 34
Total Handling Volume Transfer Crane Box / Hr 109
Required Number Transfer Crane Units ' 10
Year 2015 , _
Handting Volume at Bexth Gantry Crane Box / Hr - 150
Handling Volume at Yard Transfer Crane Box / Hr - 80
Total Handling Volume Transfer Crane Box / Hs 230
Required Number Transfer Crane Units 20

Yard container handling system worth invesligating for the new Terminal of the Sea
of Marmara can be classed into the following two types considering the existing world
advanced systems.

The first is the rubber-tired gantry cranc system (RTG). This system has the
greatest usage and most container terminals in the world adopted this system. All container
terminal in Turkey operated by TCDD has adopted this handling system. RTG system is
proven container handling system from the technical view point and the safesl operation
system. Also, RTG can change the working lanc easily, and move to the most busy slacking
area. This nrovavilily gives more flexibility to the container handling operation.

The second is the rail-mounted gantry crane system (RMG). In Southeast Asia and
Japan, three new RMG container terntinals are planned and/or constructed recently, namely
Singapore Pasir Panjang Terminal (8 tiees), Hong Kong International Terminal (6 tiers) and
the New Terminal of Kawasaki Port of Japan (4 tiers). The storage capacity per vnit area of
the RMG terminals is expected to be 1.3 to 1.9 times higher than the RTG system, if higher
stacking system is adopted. Also, these three RMG terminals are planned to incorporate
automatic stacking and extracting operations, there by liberaling crane opesators from the
complex container manipulation, such as shuffling and shifting, which is inevitable for high-
tier stacking storage. -

Comparing these two system, there remains a question whether a high-tiering
system based on RMG can be applicd to the New port. Because the New Port handles less
transshipment containers and majority of the cargo is import containess, which require quick
extracting operation for its consignee. The application of RMG system with higher siacking
tier increase shuffling and shifting manipulation and complicate container handting. This is
the bigges! problem to be solved for the RMG system. In this point, the effectiveness of the
RMG system has not yet been verified. Also, it has not yet been proved whether automatic
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operation system can actually altain intended high accuracy, speed and reliability of container
handling operation. An operation system which matches the high container stacking is also
" still under development.

7 In this reason, we propose to adopt RTG system for thc Ncw port as the mosl
suitable system from the technical and economlcal view point.

- 3) Top Loader

- Required number of top loaders for the conlainer yard is calculated by the same
- formula mentioned above for transfer crane. Annval handling volume of container is
" estimated as about 38,000 TEU and 90,000 TEU for year 2005 and 2015 respectively.
Required number of top loader is 1 unit for the year 2005, 2 units for the year 2015.

4) Chassis

Required number of chassis for shipping is calculated by the followmg formula,
" N=Tcxn/Tm/Ef '
where, N : Required number of chassis
T : Minimum cycle time of the crane
n : Number of crane
Ef : Operation Efficicncy (0.7)
Te : Cycle ime, which is calculated by the following formula.
Te=Tt+Tu +3600xS/V
where, Tl : Average loading time ( Sec.)
Tu : Average unloading lime ( Sec.)
S : Around trip distance { Km )
V : Running speed ( Km/hour )
Required number of chassis for CFS is calculated by the following formula.
N=Mc/(Dyxhx60x075/t)xP
where, N : Required number of chassis
Mc : Annual handling volume of containers through CFS ( TEU )
Dy : Annual operating days of CFS (330 days)
h : Operating hours per day
t : Cycle time { 90 minutes)
P: Peak ratio (1.3)

The resulis of the calculation are shown in Table 4.2.8.
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- TABLE 4.2.8 Required Number of Chassis

T | Tu S V. Tc Tm n__ | N (unit)
Year 2005 ’ 2 - )
Berth 120 120 1 15 480 144 3 15
CFS , : _ : 6
Sub-total B {21
Total 25
(include 15% spare)
Year 2005 - '
Berth 120 120 1 15 480 144 16 30
CFS , g o o I B U
Sub-total - : 44
Total - : : : 51
(include 15% spare) ' :

5} Tractors

Required number of tractors is the same as the number of chassis ( excluding spare
chassis), thus 21 units are required for year 2005 and 44 units for year 2015.

6) Forklift for CFS

Required number of forkiifts for CFS is calcutated by the following formula.
N=(Mcx2x13)/(Dyxhxp)
where, N: Required number of forklift
Mc : Annual handling volume of containers through CFS ( ton )}
Dy : Annual operating days (330 days)
h 1 Working hours per day ( 18 hours )
p : Handling productivity { 10 lonjhour )

Required number of forklifts for CFS is calculated as 11 units for year 2005, and 24
units for 2015. :

7) Specification of gantry crane and transfer crane

Main specifications of gantry crane and transfer crane are as follows.

a) Gantry Crane
- Hoisting capacity 40.0 ton { Under spreader )
- Quireach 35.Im
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- Span 25m

- Backreach 11m

- Total lifting height 38.0m
- Lifting height above rail 250m

- Lifting height below rail 13.0m

- Power source Supplied from outside

- Approximate working speed
Main hoist with full load S0 m/min
Main hoist with no load 120 m/min

Trolley travel 150 m/min
Gantry travel 45 m/min
© Boom hoist 4 min/half cycle

Outline of gantry crane is shown in Figure 4.2. 10.

b) Transfer Crane

- Type Eight (8) Rubber Tired Diesel Electric Powered
- Gantry Type Traveling Crane, 2 wheel drive
- Hoisling capacity - 40.0 ton ( Under spreader )
- Span - 2347m
- Lifting height under spreader - 15.24 m (9’6" containers 1 over 4)
- Approximale working speed B
Hoist with full load 20 m/min
Hoist with no load 45 m/min
Trolley travel 70 m/min
Gantry travel 135 m/min

Outline of transfer crane is shown in Figure 4.2.11.
8) Required number of container handling equipment

Required number of container handling equipment is shown in Table 4.2.9.
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FIGURE 4.2.11 OQutline of Transfer Crane
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TABLE 4.2.9 Required Number of Container Handling Equipment

Equipment Capacity Unit | Quantity
_ : : Ycar 2005 | Year 2015
Gantry Crane 40ton ' No. - 3 6
Transfer Crane - | Tire mounl type,d0ton , 10 20
Lift 1 over 4, Span 6+1 :

Top loader - 1401ton , - 1 2
Tractor ~ |foryard - _ ' 21 44
Chassis 20°-40° o 25 51
Forklift - - |24ton , . ' 11 . 24

4.2.4 Labor Forination

Required number of labor formation per gang by each commodity is proposed
considering the grade of handling efficiency as shown in Table 4.2.10. '

TABLE 4.2.10 Reqguired Number of Workers per Gang by Commodities

e Container :
Ficld Role General | Bapgged | Bulk Ficld " | Role
: Cargo Cargo Cargo ' '
On board Supervisor |05 . |05 0.5 ° |Control . |Planner ~ | 0.5
Foreman 1.0 1.0 1.0 Office = | Supecvisor - | 0.5
Deack Man 10 1.0 1.0 Onboard - | Lasher 6.0
Crane Driver | 1.0 1.0 1.0 - | Signslman | 1.0
Machine 190 1.0 1.0 Ondock - | Crane Driver | 1.0
Diiver ] :
| Hold Man 10.0 14.0 2.0 Cranker 2.0
Sling Man 29 2.0 2.0 Container | Transfer 30
Yard - | Crane Driver
On dock Foreman 0.5 0.5 0.5 Signalman | 30
Worket 60 8.0 1.0 Tallying 1.0
Machine 2.0 2.0 2.0 | Tractor 5.0
Driver : ‘ driver
Crane Driver | {1) {1) {1 Tolal 23
Warchousing | Foreman 05 0.5 0.5 CFS Worker 20
Worker 40 6.0 Forklift 1.6
o driver
Machine 1.0 1.0 20 Measuring 14
Driver - ' N staff
Tallying Tally man 10 1.0 10 - Tractor 0.2
: ' : driver
Total 32 40 15 Tally man 1.0
' : - | Tota! :
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4.2.5 Computer System -
(1) Outline of Computer Syslem

At the port of Haydarpasa, container handling operation is managed by both
inventory card and computer controlled location planning system. - s

Computerized yard location planning and stowage planning are both popular in
many container terminals in different ports of the world. From a historical viewpoint, degree
and extent of computerization in the world is calegorized into threc levels as shown in Table
4.2.11. o

TABLE 4.2.11 Degree and Extent of Com puterization

Annual Throughput of comainer Terminal Office Yard Operation
Level 1 <60,000TEU Manual Manuat
Level 2 60,000 - 150,000 TEU Computerized ~ Manual
Level 3 " > 150,000 TEU ' Computerized Computerized

Almost all of the conlainer terminals in the world have reached Level 2. Some
terminals in Europe, USA and Japan are procecding to Level 3. The annual container
throughput at the New port will reach Level 3. '

(2) Introduction of Computerized Container Operation Syslem

As mentioned above, the New port should introduce a computerized operation
system, Since it is difficult to introduce the total computer system mentioned below af once, it
will be necessary to stail with a small scale computer system during the port development
period. Initial computer system shall have the following functions.

- Promoting the stacking plan

- Determining container storage positions

» Determining re-handling when unloading containers

- Promoting the shift plan in the yard

- Promoting the sequence plan of ship loading/discharging
- Controlling the yard map

However, the dcvelopmcht of a smail scale computer system should be made under the
consideralion of the possibility of extending components of the system for fusther
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development. The total computer system is introduced in the target year of 2015, and the
basic component of this system is divided into the following three systems.

1) Terminal Control System
This system includes the foltowing two major programs.
- Marshaling yard control program
Function : Delermination of export container locations
Determination of import container location
Determination of change of localions, instruction and revision
Storage container list including container location and status
- Gate Control Program '
Function : In-bound container contro!
QOut-bound container control

2) Terminal Planning System

This system includes the following thrce major programs

- Loading schedule program

Function: Inputling and filing the number of loading containers and lhcir status from a
specific vessel

preparing preliminary plans, a bay plan, a storage plan, a schematic plan, a sequence check
list, etc..

Final/revision of preliminary plans. : : :

Calculation of weight, height of center of gravity of lhe shlp, cargo combmahons momlormg
and others.

Monitoring of operation

- Discharging schedule program

Function : Inpulling and filing the number of containers discharged and their status from a
specific vessel . :
Preparing preliminary plans, a schematic plan, a sequence check list and 1e- handlmg list,
Monitoring of operation

- Program for optimatl handling equipment procedure

3) Documentation system . : -
This system finalizes all the information processed andlor developcd in syslems descnbed
previously. Preparing documentation to submit to the parlies concerned and filing the

necessary information for port statistics can be carried out with this system.

- Outline of total computer system is given in Fig 4.2.12.
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4.3 Peeliminary Design
4.3.1 Conditions alid Typical Cross Scetions of Exisling Facilities
(1} Condition'sfof -Exi'sting Facilities.

The present condilions of the existing port facilities around the Sea of Marmara
are as follows: : '

1} Haydarpasa port
a} Breakwaler

The crown height and ﬁm center line of the concrete block on the breakwater (1)
which is 600 m in length and the breakwater (2) which is 1,750 m in length are kept at their
present values.  No dls-\rrangunem of rubble stones on the off-shore side of lhe breakwater
were found. The breakwater is llayd'upasa Porl are in good conditions.

b) Berlh

The overalt condilion of each berth is inspected, and the following observations
were made as follows: o : '

i) Headlines of all besth are not disturbed.

ii) Seltlement of the surface and puddle are found on some aprons.
jiii} Pavements of the berihs are cracked in some places.

iv) The fenders are not in good condition.

v) The coping stone of the berths are imarlially destroyed.

vi} The railroads constructed on the ﬁprons are nét useful.

Even though some paris of the- bcnhs and apron are not in condtllons no
fundamental defects are not found on the whole

2) Bandirma port
a) Breal.water

The brcakwaler which is (1) 1 000 m in length and bn,akwaler (2) wluch is 500
m in length are in good condmon as they were conslmcled
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b) Berth

Evea though some flaws were found related to the coping stone of the berth at
several places, the berth and the apron in Bandima Port ase generally in good conditions.

Teklrdag, Cwnaklnle Mudanya, (xemhk ((;em Port}, 'md Dcrm&, Ports in gumral
lhese port ﬁmhlles are kept in good condition.

(2) Design Conditions and Typical Cross Sections

Design conditions and the corresponding structure of the main port lacilities
around the Sea of Marmara are summiarized in ’l"%ble4 3.1.

TABLE 4.3.1 Design Condition and Structural Type

Ptk Maia Length  Wates Dupth Crown Structural Cargo Surchazge Cnae Seisinic Soif
) ) Facilily (in} {im) Height(m) Tyre Commaditics {fm2) Capacily Coclf Condition
sz\hr;\ain Berth Nald s -16.00 #3.4%} Conerele Bhock General 2{»m2 Mluffing 008
(lnpr. ve of No i) Steel Pipe Pile  Cuontainer Ah Conlainer
Berth N 12 v ML) +360) Cuoncrele Block Container 2 5in} 4 Conlainer 008
Berth 13/14 Ny - -l £340) Concrele Bhal Guacral 1 h/m2 35ifuffing ON8
Rerth waler €2) 1,750 -1250 #3000 Fubble-Moons
T!:H'nhg Jelty 7 ) BV 12,40 ConciciePile  General Neae
Canzbhale  Jerty (Frontt 490 -Leix 4230 Concicte Pile Geseral None
Kepez Jenyfusdut construction) X6 s $2 50 Stect Pipe Pile Gracral T SYml 51Kkl 008
Bandinnz  Renh No 7 1% -124K0 24X) Concrefe Block Dry Bulk 2(fm2 251 luffing  O.1D
T Reekwakr (M} - LD 1930 4400 RubblMound '
Minlrnys  Jetty (Fron®) 92 200 @200 Ceacrvie Pite  Goaesd - None
Gcrrspul . Berth N 11213 4355 1120 +214X) Sheot Pnlc Continer Nuae
Bxrice Berih Na 3!1: 410 Y-154 +2 5 Stuck Pite Grain{TMO) 2 5¢m2 ﬂ!!l}h?fl"ﬁfr 006
" Berth Bo Hxy 20 #3509 Gencrele Rk Goneral 30y Sitaffing 006
Berth N7 B 1 BN X)) 42 5 Conzrele Bliock Geacral) I /in2 35 l\;lfﬁng 046

1} Breakwater

Among the ports around the Sea of Marmara, rubble mound (ype breakwaters
filled with various types of slones were consliucted in the Port of Haydarpasa and in the Port
of Bandirma.- The crown heights of thie breakwalers are between 3.5 and 4.0 m above the
mean sea level, and the off shore mounds are covered with 2-6 ton of stones with a grade of
one-thitd or two-thirds.
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2) Berth

As concerns deep waler berths more than 10.0 m in water depth of berth, four
struclural types {concrete block, steel pipe pile, concrete pile, and steel sheet pile) were
constructed at the ports around the Sea of Marmara as shown in Table 4.3.2, the concrete
block type is the most popular in this azea. On the other hand, steel pipe pile or concrete
pile types are adopted for jetty of deep water berths, ~ Although steel sheet pile berths are
the most popular in Japan, it is found only in Gemlik Port (Gemport) in around the Sea of
Marmara.

"TABLE 4.3.2 Total Length of Each Structural type

(more than 10.0 m in depth) {Unit: m)
Haydarpasa Tekirdag Canakkale Kepez Bandinma Mudanya Gemlik  Derinee Total
(Gemport)
Concrele 2,155 -- -- -- 1,373 -- -- 330 4,408
Block :
Steel Pipe - -- - - 215 - - - 440 655
File :
Concrete - 343 20 = -- 92 - - 525
Fite ,
Steel Sheet - -- -- - -- -- 436 -- 436
Fite : ,

Focusing on the wall height and the base length of the concrete block tlype berths
of the existing mooring facilities, Figure 4.3.1 shows the ratio of base length to the wall
height. From the figure, the base leagih is assumed o be equal to (4 m + 20% of wall
height) for the deep sea berths in the Sea of Marmara, in where the wall height means the
height from the top of the crown tot he bottom of the black, that is, the sum total of crown
height, berth depth and 0.5 m of embedment of the bottom block.

8.00
6. 00
4.00

2.00

Base Length (m)

0. 00 5. 00 10. 00 15. 00 20. 00
Wall leight ()

FIGURE 43.1 Wall Height and Base Length
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4.3.2 Methodology and Standard of Design

Basically, the design procedure carried out in this sludy is based on the Japanesé
standard “Technical Standard for Port and Harbor Facilities in Japan”. Further, the
relevant Turkish Standards related to local conditions are also nceded when necessary.

43.3 Scale of Port Facilitics in Long Term Plan

The layoﬁt of the new po;rl in the Long Term Development Pian for the new porl
in the Sea of Masmara is shown in Chapter , and the main port facililies are as [ollows:

(1) Breakwater (L = 70d m)

(2) Revetment

(3) -14 m Container Berth (L = 350 m)

" (4) -12m Container Bexth (L = 490 m)

5 -12 m-Grain Cargo Be-rth (i. = 240 ﬁ])
(6) -11 m General Cargo Berth (L = 570 m)

(7} -7.5 m Bulk Cargo Berth (L = 200 m)

4.3.4 Design Condition and Criteria
(1) Datum level

The datum level for construction work of port and harbor facilities should be the
same level as the Chat Datum, which is approximately equal to the low sea level. Since
the tidal range is less than 0.30 m, and the mean sea level is usually adopled as the datum in
the poits around the Sea of Marmara, the nean sea level is used as the datum in the study,

(2) Crown Heights
'_ 1) -_B_rcakWarler
The crown height of a breakwater should be not less than about 0.6 limes the

design significant wave height above the mean spring high water level, and the crown
heights are mostly determinced as follows:
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a) In case of the water area behind the breakwater is so wide that overlopping
waves are allowed to some extent, the crown height may be 0.6 H,; above the mean spring
high water level. ' '

b) In case of the basin behind the breakwater is small in water area and is used for
small ships and considerable overtopping waves should be peifectly prevented, the crown
height of the breakwaters may be 1.25 H,; above the mean spring high water level.

~In this port, 15 is determined '1pproxumiely asd m m Chaptcr 632,06 H)p
and 1.25 Hy;; are 2.4 m and 5 m, respectively.

In the Port of Hydarpasa, the crown height of the main breakwaler is 3.0 m, and
in the Port of Bandiruma, it is 4.0 m. In this study, the crown he;ghl of the breakwater is
determined as 3.0 m, above the mean sea level

2) Revetment

Since the area behind the revetment is road, container yard, ete. in where the porl
aclivities may be limited by the influence of overlopplng waves, (he crown height shoutd be
determined as 4.5 m above the sea level. ' '

3) Berlh

In case when the tidal range is less than 3.0 m; the crown height of the berth
should be 1~2 meters above the H.W.L.

The crown height of the berths are befween 2.5 m and 3.0 m about the main
existing facilities around the Sea of Marmara (refes to Table 4.3.1).

In case when the tidal range is less than 3.0 m, the crown height of the berth
should be 1~2 meters above the 1LW.L, and 2.0 m is suﬂable for a berth of !arge ships.

(3) Surcharge on Apron

Surcharge on apron is usually estimated as 2.0 t/m? 0 2.5 t/m” for a general cargo
berth in Turkish (refer to Table 4.3.1), and this value scems to be reasonable in this study.
However, for a container berth with a container crane, the surcharge should be different
between apron under a crane gauge and apron out of track gauge of the crane. In Jhﬁan,' the
value of surcharge is | tfm’ under the crane and 3 llm2 oul of the crane,
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In case of an carthguake, the surcharge is reduced to the half of the ordinary
loads. '

(4) Crane Load
Contaiﬁer Cra_ne Loads {Crane Capacily = 40 0). _ g l

0.0 @ o o o . |
3.uoux3=3.ngn'm Lgp*ﬁ,téﬁm_mua. 5200 .

17,800 Wheal{Bave

Wheel Load/wheel (unit: 1)
Sea Side  Land Side

Operation Condition 35.5 325

{16 m/s Wind) o o

Stormed Condition 38.5 575
{55 m/s Wind) S

(5) Cocfficient of Friction

For the coefficient of static fticiion' used in slability calculation against sliding,
the values generally vsed in Japan and Turkey are shown in Table 4.3.3.

TABLE 4.3.3 Ccefficient of Friction -

Concrete against Conciete 0.5 (0.52)

Concrete against Bed Rock 0.5 (0.52)

Concrele against Rubble 0.6 (0.60)

( )indicate the values in Turkish

(6) Seismic Coefficient

The design value of the seismic coefficient should be determined in accordance
with the following formula with special consideration given to (1) the classification of the
region where the structure is located, (2) the subsoil conditions, and (3) the degree of
- importance of the stsucture.
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Design seismic coefficient (c)
= Regional seismic ceefficient (Cy)*Factor for subsoil condition (K)*
Cocfficient of importance (S)

The value of the regional seismic coefficient, the factor for subsoil condition,
and the coefficient of imporiance are decided according to the criteria used in Turkey.

The design value of the seismic coefficient was generally taken as 0.08 above
sca level during the design of the existing facilities (refer to Table 4.3.1).

(7) Soil Conditions
Soil index of the sea bed is followed that in Chapter 6.1.3.
(8) Safety Factor

The safety factors of the facilitics are éﬁlpiricaliy determined based on field
investigations, tests, importance of the facilily, and design formulas. Comparison of the

safety factors for various beiths conslructed in Japan and in Turkey are shown in Table
4.34.

TABLE 4.3.4 Safety Factor

Item Normal . . Special
~ Condition Condition
Gravity Type Sliding 1.2 1.1 (1.12)
(1.2~1.5)
Overluen 1.2 (1.5) - L1 (1.12)
Bearing 25 {2.8) -
Pile Capacity Compressive Stress 2.5 (3.5) 1.5 ()
Pulling Stress 35 () 25 ()
Sheet Pile Embedded Length
Sandy Soil 1.5 1.2
Cohesive Soil 1.2 1.2
Circle Failure 1.3 --

( ) indicate the values in Turkish
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4.3.5 Siméluml Type
{1} Breakwaler
Structural Lype of breakwates are
1) Rubble mound type
2} Concrete block type
3} Concrete cassion lype

Arcund the Sea of Marmara, existing breakwalers were constructed in subble
mound type in the Port of Hydarpasa and Port of Bandirma, and the rubble mound type is
recommendable for the new port. ' ' ' '

(2) Besth
For berths, typical structural lype are
1) Concrete block type |
2) Concrete cassion type
3) Sheet pile type
4} Open deck on conceete piles or steel piles

As concerns deep water berihs, the concrete block type were selected in the Port
of Haydarpasa, Port of Bandirma, and Port of Derince, and open deck type on steel piles was
selected in Port of Derince.  In Japan, cassion type and steel pile {ype are very common for
deep waler berths. In case if the new port, the sea bed is comprised of a soif layer less than
10 m in thickness laying on the bed rock with N-value of more than 50.  Since the required
embeded length of piles is assumed to be 15 m or more, the pile type is not recommendable
for the deep QVater berth, and the concrete block type is chosen as the structural type.

4.3.6 P&Iiminary Design and Typical Cross Section
(i) Breakwater

The weight and the slope of rubble covering the slope surface of the breakwater
maybe calculated by the following formula.
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W= r*H3le*(Sr-1)3*col a

where  W: Minimum weight of rubble stones(t)
1: Unit weight of rubble in air {t/cu.m)
Sr: Specilic gravity of rubble to sea water - '
a: Angle of the slope to horizontal plane {degree)
H: Wave helghz (His)
Kg: Stability cocfficient determined by the amoring materials and damagc rate.

If a is one-seconds or two-thirds, W is calculated refaling to the damage rate and
Table 4.3.5 shows W value rclated to the damage rate,

_ Ifa w-ill-be'lwo-lhirds, and damage rate will be more or less 5%, W, minimum
weight of rubble stone, will be approximately 6~8 t in case of Hyp is 4 m.

TABLE 4.3.5 Weight of Rubble Stone and Damage Rate

Damage 0~1 1~5 5~15
Rate (%) ) T
Hip
a=23 3.0 4.13 2.59 1.84
35 6.56 4.11 291
4.0 9.79 6.14 4.35
50 9.12 12.00 8.50
a=1:2 3.0 3.10 1.94 1.38
3.5 4.92 3.09 . 219
4.0 7.34 4.61 3.26
5.0 1434 900 - 637

Typical cross section of Breakwater is shown in Fig. 4.3.2.
(2) Revetment

The behind land of lhe reve[menl is used for the area at where the porl acuvmes
teaffic 10ad and container yard etc., may be often limited by the influence of overloppmg
waves of the revetment.  As overtopping waves should be prevented, the crown height of
the revetment should be 1.25 Hy; which is equal to 4.5 i above the sea fevel.  The others
are almost the same with the cross section of the breakwater. Typical cross section is
shown in Fig. 4.3.3. S

1I-310



(3) ()14 m Container Berth / (-}12 m Container Berth

The structural type of the berth is gravily type, and the following matters should
be ¢xamined in the stability calculation.

a) Examination of sliding of block
b) Examination of overturning of the block

¢) Examination of bearing capacity of foundation at the top of the foundation
stone as well as the existing sea bed.

d) Examination of circular slip.

Assuming the typical cross section of -14 m container beith and -12 m container
berlh which are shown in Fig. 4.3.4, and Fig. 4.3.5, the result of examinations of cach
matters are shown in Table 4.3.6.

TABLE 4.3.6 Examination of Stability Value

-14 m Container berth  -12 m Container Berth

Condition Normal  Special  Normal - Special
1) Sliding 4.18 2.10 4.4 22
2) Overturn - 448 2.69 4.9 2.8
3) Bearing 40.0 t/m® 50.0 40.0 50.0
309¢m’ 378 324 37.0
4) Circular slip 2.0 1.5

(4) Other Facililies
a) Container Fright Station ------- Fig. 4.3.6
b) Pavement-----semmmesesocneoaoas Fig. 4.3.7

 ¢) Dy Bulk Berth ---eeeeoeoeeenees Fig. 4.3.8
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FIGURE 4.3.2 Typical Cross Section of Breakwater

FIGURE 4.3.3 Typical Cross Section of Revetment

| 250, _ Rad Gauge 25.00 ) 1
+200 L ] '

i L{::Lﬂ_._._l" ,
v 000 -1 :
= | Yy ® §|: Rubble.
<
“1. . LJ___I
p )
o
oF
= Sand :
- :
-
2k
S— -14.5 — I
R ERE, p
L2 Vv lA_I Rubble Stone Lﬂl i
_ 6 ~ 30kg/p.c )
-18.6 ]
| 1800 |

FIGURE 4.3.4 ‘'Typical Cross Seclion of (-)14 m Container Berth
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FIGURE 4.3.5 Typical Cross Section of {-}12 m Container Berth
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FIGURE 4.3.7 Standard Cross Section of Container Yard Pavement
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4.3.7 Main Port Facilities in Short Terin Plan

Main Port Facilities of the Short Term Plan of the new port is shown in Fig.
4.3.9, and port facilities is as follows:

1) ()14 m Conltainer Berth (L = 50 m)

2y (H12m ContaineriBérlh (Iﬁngth = 49Q n.l)

3) Temporary Break\-fvater (Lciigjh = 150 m) |

4) Revetment

5) Containet Freight Staﬁon (C.ES))

6} (7.5 m Berth for Small Boats (L. = 200 m)

7) Contaner Yard

4.3.8 Typical Cross Section of Main Port Facilities

The design and their typical cross sections ar¢ mentioned in Chapter 3.1.5
except the temporary breakwater which is 150 m in length. Since the temporary
breakwater will be filled after the next stage will begin, the standard cross section should be
designed as a tenial_ivc section, and the crown height is determined as (0.6 H;n above the sea
level. ' ' '

The lypicai croSs section of the temporary breaRWater,- temporary cast revetment
and temporary inncr reveiment are shown in Fig. 4.3.10, Fig. 4.3.11 and Fig. 4.3.12
respectively.

4.3.9 Causeway and Other Facilities

Typical Cross Seclion of the Causeway, Dockway, West Revetment are showan
in Fig. 4.3.13, Fig. 4.3.14 and Fig. 4.3.15.
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Inner Ship Berlh
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Dockway 335

' Temporary Inner Revelment

T (-12m) Conlainer Berh

West Revelmient —
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" Temporary East Revelmenl
Year 2005 |

South Revelment-1

FIGURE 4.3.9  Location of Main Port Facilities -
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Norih Side
Sea

South Side

Sea

FIGURE 4.3.11 Typical Cross Section of Temporary East Revetment

FIGURE 4.3.12° Typical Cross Scction of 'Femporary Iiner Revetnient
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