-9*3_.Pianned Facilities
(1) River

In order to avoid stoppages or losseg caused by flooding of the Filyos
River, thérriver course will be realighéd into a straight line and the
riverbénk will be armored. w

' An'éréa.fér,the river up'to 400 meters width as a whole will be

reéerved. |

In the river a;éa, there will be a river chaﬁnel'énd water reserves.

The river has two composite sections, The low-water section has a
.riverbed of 100 meters'-ﬁidth. The high-water section has 200 meters'
width between the banks. _The:remained space for water xeserve will be
utilized for greénbelts_and.pqrt roads. . |

The river mouthrwill haQéaaftréining wall and a jetty to prevent
closure of the river by sedimentation.

The river will not.face toﬁard.the'port basin, in order to avoid

difficulty in maneuvering vessels and avoid sedimentation.

(2) Roads
The road system will be planned so as.to guarantee smooth traffic
throughoutfthe port. The traffié volume from the general cargo and
qontainef cargo wharves in the year 2010 is estimated as arocund 1,600
véhiCles/ﬁour. 7
The traffic volume from the industrial area will be 12
vehicles/hour/ha.
_ CoﬁSidering the traffic volume and theilaﬁe capacity(about 600
vehicles/hr), thé port trunk road(east*wesﬁ route)} shall have 6-lanes.
. The north;to4sbuth roads on both sides of the riverbanks shall have 4
lanes.. Thé port trunk road will cross the railway by an overpass-—type

(3) Railway _

The total volume of failway'cargo'frbm Fiiyos te Karabuk will be
4,470,000 tons in 2010, The breakdown is as follows: bre; 1,700,000 tons;
coal, 1,600,000 tons; scrap 225,000 tons; billet: 200,000 tons; others,
45,000 tons., N _

.The volume dﬁ cargo from Karabuk to Filvos will be 1,850,000 tons in
2010, ' '
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The railway station for Filybs port will be- located on the western
side of the riﬁer.

Bulky éaf@é;ISUCh as coal and ore, will be transported to the station
by belt convayors; and others ﬁill be transported by tractor-trailers,

There will be enough stacking space for port cargo next to the station
area, and théispace at.the station will be wide and long enough for
arrival, lbadiﬁé*unioadiﬁg works.and for leaving.

The:éargo_fxain will composed of two'locomotivés and 20 wagons carring

1,100 toﬁs. Thé'length of the train will be around 350 meters,

E =I:n"f:hé'near future (within 5 years), the railway route from Karabuk teo
Filyos wiil havé a signal system.

This-ﬁill.enable the number of passing cargo trains to be at least. 1.5
times the presént value, that is 5X1,.5=8 trains for one_direction.

By reforming the diagrams, at least 10 trains will be capable of

traveling in each direction on the line daily before 1995,

(4) Whafvéé, o
. 1) Coal & Ore berth (C&Oberth), Iron/Steel herth

The location of the Coal and Ore berth is indicated as 1 in the laydut
plan, and Iron/Steel Berths are indicated as(®), @, @and ®.

The size of the berths and the production of the cargo handling
machine-will-be‘prdmotéd‘wﬂen'the_cargo volume increases,

“The location has'soft éoil from -15 meters to —-40 meters, but there is
pedrock at around =50 meters,

Coﬁsidering the'scale of the wharf and the soil conditions, the
structure of this C&0 berth will be a platform type wharf made of steel
piles. '

The_béckup spaceﬂfo; wharves will be mainly consist of stock yards.

Assuming.the stock volume fo be 20% of annual throughput, and the
average stock yolume per unit space to be 4 t/m2, the necessary area
stacking coal, ore, billet and others amounting 4,470,000 tons per year
will be 225,000m2,

When”a'new‘é - miliion-ton integrated stéel mill plant is built in the

port area in year 2010, another ZOO,OOOm2

stockyard for coal & ore will be
located inside or outside the factory. 7
. The size of products berths will be -12X240 meters to .accommodate

30,0006wt.c1ass vessels. Machine for'haﬁdling'cargolat each berth will be
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Master Plan A

0 METER 400

Master Plan B

¢ METER 400

Fig. 9—2—3-2 Berths in Plan B
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two quay cranes,.ten sets of 100 ton tractor—trailers and a few lifts and
cranes,

The backup gpace for loading steel products amounting to 1,850,000
tons is 95,000m2.

In the year 2010, when a new integrated steel plant is constructed in

2 space will be necessary inside or outside

the port area, another 100,000m
the factory.
2) Container berths

Container berths are indicated as®, @, ®, and @ in the layout plan.

Each container berth will have a ~10 ~ =12 x 250 meter wharf which can
accommodate 15,000 dwt class (880TEU) ship and 25,000 dwt class {1,500 TEU)
vessels for Filyos Port.

The stacking vard will be wide enocugh (50,000m2“100,000m2) to attain
maximum efficiency, _

Among some ways of handling containers at yards, the team selected the
transfer crane system for the mastexr planning, since that system is said to
have few breakdowns and is easy to operate.

Thus two gantry canes. 6 transfer cranes and 10 sets of tractor-
trailers are assumed as the per-berth reguirement for the purpose of cost
estimation,

Concerning to the container freight station(CFS8), one 5,000m2 CFS at
' o2

the port, and cone 5000m” CFS with an open space of 60,000m2 at Gerede or
Ankara will be necessary for each container berth,
' 3) General Cargo berths
General Cargo berths are indicated as #10, #11, #12, #13, #14 and #15.
Geﬁeral cargo berths will have drafts -7.5 ~ -12m,
The backup area will have encugh space for open storage, a shed

(5,000m2), and - a cargo—handling opertion vard.

_ Although the cargo handling macﬁine must be determined according to
the actual cargo, we have assumed that grain will be handled by a pneumatic
unleoader, and that general cargo will be handled by ten forklifts per
berth,

4) 0il bkerths
0il berths will be locéted at #20 and #21 in the layout, if necessary.
: LoCation.#ZOIis at the -30 meter point for a Single Point Mooring
Buoy { SPMB), '
Crude o0il will ‘be handled here.

—408—



Wharf #21 will be used for loading oil products,
Location #21 can be used for additional wharves for coal or billet,.if

petro~chemical industries do not take part in the'Fi;yos-Project.

{5) Other facilities Lo
1) Navigational aids, Meteoroclogical ihformation and © communications -
systems, .
Leading lights, light buoys, and lighthouses wiil be installed for

the safety of vessels.

| A meteorological information service and communications system ‘shall
be available, because thése'are fundamentals necessary for a 2lst century
port., _ ' _

2) Bunkering, fresh-water SUpply,_bilgeWater-treatment-and ship-repair
Most of the ser&ices for supply. ciedning, and repair will be available at
the port. _

'3} Hospitals, hotel and recreation facilities

The port will offer spaces for comfortable recreation facilities for

seamen, factory workers, businessman and nearby residents,

9-4 Land Use

In .the planning area, we will have the river aféa, railway station,
stockyard, truck terminal and sheds, communication facilities, symbol park,
hospitals, public offices, water supply station, power station, wastewater
treatment, an industrial complex, mechanical shops, factories, bender -
shops, etc,

Beside the planned area, there are a lot of flat areas along the
routes to Devrek and Bartin within 20Kms.. '

In case there is big demand for land throughout the Master Plan
period, these areas will be able- to meet all such demand.

Residential areas will be located in neérby_towhs, such as Hisaronu,
Sartokova, etc. .

Considering that there is a high possibility that heavy industry will
locate in the planning area, as shown in Figs 9-4-4-1 - 9-4-1-2-, we must
be careful to maintain a pleasant environment, '

For . this purposé, greenbelts shall be planned for poth the Emblic-
sector areas and the private-sector areas. '

It is alsco necessary to have contracts between the public and. private
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sectprs to establish targets to prevent environmental pollution.

. The planned land use is indicated in Table., 9-4-1 and Figs. 9-4-1-1 -

9-4-1-2,
-Tabie 9-4-1 Land.Usé Plan
Place fLénd use
Aa  Ab | ° WaSte;water treatment
Ba__BB Fﬁel fanks
Ca Cb. ';"répz,' ‘or FIZ
Da Db Stoékyard:
Fa Eb 'Réilway'statiqn
Fa Fb EPZ, ‘or FTZ -
Ga Gb Water supply st#tibn, Poﬁer station, Copmunication Center
‘Recreation area, hoséital, spérts, hotels
Ha Hb industrial compleﬁ
Ia 1Ib Industrial complex
Ja Jb Stockyard
Ka Kb Stockyard
La Lb Ship repair, mechanical shop
Ma Mb Symbol park
Na Nb | Grain silos, flour mills
Oa Ob Saw‘miils
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;Maste:.Plan_A_

0 METER 400

Fig, 9-4-~1-1 Land Use Plan in Master Plan A
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Master Plan B
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0 METER 400

Fig. 9-4-1-2 Land Use Plan in Master Plan B
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9-5 Implementation Schedule for the Master Plan _

The development of Filyos Port ig devided into two pheses. The first
stage, the year 2000 1is the target stage for short term development, and
the second stage, the year 2010 is that of master plan.

Based on the berth_requlrements,'1nd1cated in Tabie 11-1-1,
implementation schecdule is examined. The reselt:is'summarized in Table

9-5~1 as the form of'barvehart.

9~6 The Pro;ect Cost
The project cost for the two alternatlve master plans were estlmated
based upon 1990 year prlce. &
The estlmated costs w1th breakdown are 1ndlcated 1n Table 9 6— 1
The result of the estlmatlon shows that there are small advantages ln
Plan B, ' _ 7 _ _ '
The project cost for the Master Plan is arouﬁd 1,500.million USN

dollars,
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Table 9-5~1  Implementing Steps for The Master Plan

- Item
1995 2000 2005 2010

Dredging;
Breakwater
Remoﬁal Works ' . cmlan
Quays

® . . —

Q0O |

®e0e0

#10#11#12#13#_1.4#15 ' Jr——— e ——
Revetment _ | — o ——
Reclamation S ——— - wa——
Open' Storage & Sheds o — ——
Cargo .Han&l'ing .}.E:q_ui'pment _ o o————e——
Tug Edat-s & Név. Aids ‘ : —— l
Railway, Roads, & Bridges | — L — -
Park &_Green Belts ] ) —-—
River I'm‘provement : Smmrep— . -
Engineer;ing Serw.ric.es ——— e
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Table 9-6-1 Project Cost for two Alternative Plang

Ttem

"Plan h

-'million US$

“~Plan B

million UJS$

39. 21

Dredging 55.70
Breakwater 210.90 215. 15
Removal Works - 3.88 3.57
Quays 451.34 482.12
Revetment 104.83 24,24
Reclamation 3?.27 55.70 .
Open Storage & Sheds 106. 63 99. 42
Cargo Handling Equipment 180. 33" 180.33 -
Tug Boats & Nav. Aids 3.73 .73
Railway, Roads, & Bridges - 75. 80 74.51
-Park % Green éelts '3.01 2.7
River Inprovement 21,80 21.80
Sub Total{1) 1,248.73" 1,218, 98
" Engineering Services 62. 44 160,95
Sub Total(2) 1, 311.17 '1,279. 93
© Tax{10%) 131.12 127. 99
Contingency{5%) 57.71 ' 762.°08
Grand Total 1, 500. 00 1, 470. 00

based on 1990 price

Us$ 1.0 = J¥ 150 =TL 2,693
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9-7 FEngineering Aspects
9-7-1 Calmness in the Basin

Port activities mainly consisting of cargo-handling are disturbed by
winds, waves, currents, seiches, etc, | A port . ought to be planned to keep
its mooring facilities as calm.as possible against the disturbance due to
waves. The disturbance in the basin. is evalueted for the proposed port
layouts A and B at the stages of short term plan in 2000 and master plan in
2010. The reflection coefficients of facilities are given as Fig.9-7-1,
The directional occurrence of waves is plotted in Fig,9-7-2, using the
heights and periods of significant waves observed with a wave gauge in
Fiiyos and the wind directions at each corresponding time observed in
Zoﬁguldak. Since the winds are supposedly affected by surrounding
buildings and landform in Zonguldak, it is afraid that wave directions may
not be represented by wind directions. Therefore the observation of wave
direction is also recommended to be carried out during designing and
constructing stages, in addition to the observation of wave height and
- period, Figs. 9-7-3 to 6 show the wave height ratios or the ratio of_wave
height at each location to incident wave height'in ali pessible wave
directions, Finally workable ratios or the ratios of workable days to
total days were estimafed for both plans A and B in 2000 (short term plan)
and 2010 (master plan) in Tables 9-7-1 and 2.

The rrltlcal helghts of cargo—handllng are regarded between 0.5 to 1.0
m, dependlng on the types and tonnages of vessels, and affecting the
.efflclency of cargo~-handling,

The “plan B lavout can keep the basin calmer than the plan A layout,

and perfectly calm in 2010
9-7~-2 Beach Erosion and Sedimentation,

The estuary of Fllyos River ea511y deforms its landform seasonally and

Suddenly by storms,

In rainy season the river ﬁouth bifurcates, but the west outlet 1is
usually blocked in dry season,

The prevalent directien.of littoral drift is presumed to be westward,

and some movement occurs in the opposite direction.
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A few groins are planhed to prevent the basin against the sediment dué
to littoral drift in each layout.

Some sand movement also occurs in on—offshore direction.

A long Hisardni coast, low beach scarp was formed by beach erosion due
to storms in the winter of 1990, _ | S '

Some sedimentatiohs will cccur possiblj aldng the channels and in. the
basins. However these sedimentations are expected to:diminish with well

planned breakwater,
9-7-3  Flood

Filyos River meanders and perpetually erodes the banks on concave
side, increasing'the curvatures of meandering. | i

On both banks, there exists. a narrow range without vegetations as hlgh
a5 1m or so above ordinary eater surface.-

This level suggests the swollen floods in recent years, however no

distinct traces remain on riparian flat lowland.

9-7-4 Assumed Sections
(1) General

In general, the proposed site for the Filyos Port has unfavourable

soil conditions, and the foundation improvement works will be required,

Port facilities are broadly divided into two (2} eategsries}
protective facilities and berthing fasilities. " The aSSuﬁed sections of
breakwater as protective facilities will be of ruﬁbie mound type esing the
stone materials which are abundant in Turkey.

It is assumed that the berthing fac111t1es will be of plled type
supported by bedrock which can cope with differential oettlernent, because
the cargo handling equipment will usually be mounted on superstructure of

the berthing facilities,
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Fig.9-7-1(a) Reflection Coefficient

Plan A (2000)

i E1.13 .laee

' Fig,92-7-1(b) Reflection Coefficient

Plan B (2000) l . \ |
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Fig,9-7-1(c) .Reflection Coefficient.

Master Plan & (2010)

oo

N

Fig,9-7-1(d) Reflection Coefficient

Master Plan B {2010)

ELTY B1I11

—420—



Wave Occurrence

Fig.,9~7-2 Frequency of Wave Occurrence

%
50
i0 |
jo b

20 }

1ot

L 0.50 1. 00 1.50 2.00 2.50 3.007

: ! 'y l
.99 2.49 2,89

Wave height

—421—



—

e —

1138

obs

A S XeE g

2985y potasd

We112914p
- RKK

2aey

{0D02) v verd

&0°1 &1°1

Ip -1 Lo
ot c=1%4

OT3®Y IYSTIH 248M

°1 21T 01'1 e0°(

0T°'T ¢1°T 6071

N

(F)gmr-g°BTa

— —— ey
ISR 205 _ ¢
.I . T
el Xes €
asg 'y pojiad
uG1133J1p -
]
sagy
(0p0zZ) v uej4

—422—

T ¥0°T €0°T 60T
ot zrt ser <2

[

oT3ed WDBTEH aaeM  {®B)g-s-6"DTJ



" )
neol Bos . . o ©ogant LY ' o
o . x
ot Xz g al en g
295478 polisa FEIY N pogisd
1SS ENREY [EERETYRT)
MK LY
eaty aasey

{ogoz) ¥ ueld

(0002) ¥ uzlg

—423—

P\

YRR

oTiey JUBTeH S4BM (P)E-L-6°DTd oTaey UBTOH PARM  (D)E-L-6°BTA



2001 T e o ﬁ _
0001’ R . 8
. :
Lo TEW § 4
.uo,mw.w .pe1iad - = -
‘ga1139ip
an EL LT po1iad
) Jrey
(oaoz) w.mmﬂm : " G103l p
. BAEN

{600g) ¥ ueld

—424—

oT3ey JUBTRH BaEM  (3)€-L-6"DN4 0Ty IUBTOH SAEBM (8)¢-i-6°BTa



Emmem— — e ]
sh01

768 ] ) va.w—:.
o ]
or xew g . ;//////
D8RR peiasd :

U011384]p

(17
sAly

{000Z) ¥ veid .

oT3ed IubTey eATM  (U)E~L-6°BTa

005 0

xew g ///////

01
EELE - patiad
Uo 1991 3p
K
oAby
- - ]
10001) ¢ weyg D
IS
-
I

oty IUbTSH ssem  (B)g-r-6°DTa



0001 T 205 0
01 rem g /
B35¢ "y poiasd
HOTy2911
N ’ e ™
ETET
{0008) ¥ uzig

oT3ey JUBTSH aaep

@ |

(L)g—¢-5"HTa

o001 004
01 S ¥Ew §.
239¢°p potied
U0§3283]
[} i
saep
o0z} v ueid

TR

60

R —

oT3Ry WYDTaH 24RM

N

(T)g-L-6"0Td

—426~—



o00l°

005 2
81 rZW §
2a50 Y} potdad
uo1393Ilp
NN
YTy
{0002} ¥ vEId

‘oT3RY IUDTEH SARM Amvmrhlm.mﬂm

| — T —i———
po0t 085 ]
.

ot ‘uml 1y
238§ "y pojied
uoyydat|p
¥ BARY

(0o} ¥ uwlg

§

i

- oT3eg JUbTOH savm

(M)E-L-6°BTa

—427—



Fig.9-7-4(a} Wave Height Ratio
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Plan B (2000}

Fig,9~7-4(b) Wave Height ratio
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Fig.9-7-4(c) Wave Height Ratio
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Fig.9-7-4(e) Wave Height Ratio
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Fig,9-7-4(g) Wave Height Ratio
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Figy9-7-4{i) Wave Height Ratio
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Fig,9-7-4(k) Wave Height Ratio
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Fig. 94’_“5 (a) Wave Height Ratio
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Fig.9=7-5(c) Wave Height Ratio
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Fig.,9-7~5{e}  Wave Height Ratio

.89
.80

293 78

MWaster Plan A

Tave
direction

psriocd [3-3 11

5 max

2 560 ©Le00
]

Fig.9-7-5(f) Wave Height Ratio

J

15 .16
.62 .29

1960 3R

Haster Plan A
Fave
RNE
direction
period
3 max

q 560 . AL
—==)

\ —436—



Fig.9-7-5{g) Wave Height Ratio
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Fig.9-7-6(c) Wave Height Ratio
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Fig.9-7-6(e) wWave Height Ratio
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Fig.9-7-%(g)} Wave Height Ratio

Fig.9~7-6(h) Wave Height Ratio
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fable 9—7—1fa)

_Workéble Réﬁio

= Plan A (2000} [Steel iron'befﬁh]'f

eritical wave height of

vharf ; o
Co ' cargo handling (Hc=0.5nm)
' present .conditions
vave waye ¢ cal wave
direction height ¥% ﬁore 0CCUTTENC
: ratio - wave .
w 1.07 04T m 10.5°%
WNW. 1,09 0.46 10.1-
N W 1 00 0.50 1.2
NNW 0.81 0.62 25. 17
"N 0.58 0.86 6.5
NNE 0.317 1. 35 5.6
total (%) 62.6
workabtle ' o
37. 4
ratio(%) . :
critical wave height of
vharf _ O
. cargo-handling (Hc=0.7m)
present conditions
H@Ve . :
irection waye % ttcal _ wave
height offsh ore occlrrence
S ratio ¥ave ht. .
W 07 0.65 7.1 %
WNW 09 0.64 “h. 6
NwW .00 0.70 - 2.1
"N NW LBl 0.8% 13.2
N .58 1.21 3.4
NNIE .37 1.89 1.1
total (%) 3.1
vorkable 659
“ratio{%) , ‘ ’
' ‘eritical wave helghl of
vharf .
CArgo handlxng (Hc 1.0m)
present conditions '
wave
direction vave critical wave - : :
height offshore occurrence o
ratio wave ht.
W .07 6.93 m 3.7 %
WNW 1,09 0.92 . 3.1
N-W 1.00 1. 00 1.1
NNW 0.81- 1. 28 6L
N 0.58 1.12. .o .
‘NNE 0.317 2.10 0.0
total {%) 15.6
¥orkable "y
ratio(%) )
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Table 9-7-~1(b)

Workable Ratio

- Plan B (2000) [Coal/Ore berthl] -

eritical wave height of

wharf o N :
T . cargo handbing {He=0. 5m)
. . present cdnditions
vave o ave. - cal ¥ave
direction Hnght 1o¥} ﬂore “°| ocecurrence
ratio. vave ht,.
W 0.18 3.‘35 m L0 %
WNW L 2 2.38 .0
NW: 0.35 1.43 6
NNW ‘0.52 0.96 11.0
N 0.71 0.70 T
. NNE 0.84. 0,60 8.6
“total (%) 28.3
vorkable -
ratio(¥) . '
: eritical wave height of
wharf :
cargo handling (He=0.1Tm)
‘present conditions
yave oo
irection ¥aye . . f%tlcal wave
S . height. | . offshore occurrence
ratio . ¥ave
W 0,13 5.38 - 0.0 %
WNW 0.21 3.33" 0.0
NW . 0.35 2.00 0.0
NNW 0.52 1. 35 4.8
N . 6.71 0.39 5.2
NNE 0.84 D.83 4.6
total (%) 18.6
workable 8? 4
ratio(%) )
. critical wave height of
wharf .
: cargo handiing (lle=1.0m)
~ _present conditions
¥ave : T i :
direction vave eritical wave
. height olf'shore occurrence
ratio -wave hil.
W C0.13 . 1.69 m 0.0 %
WNW - 0.21 4.76 0.0
NW. 0.35 2.86 . 0.0 -
NNW 0.52 1.92 6.0
N 0.71 . 1. 41 2.1
"N NE 0.84 - 1019 6.6
total (%} 8.7
workable 9.3
ratio(¥) . S
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Table 9-7-2(a}

Workable Ratio

"=~ Master Plan A [Container berth] =

eritical wave height of

wharf : : S
cargo. handling (He=0.5m)
o present-conditions
vave © ) Waye cal vave
direction height of} ore pccUrrence
ratio “waveé ht. .
W . 0.64 0.78 m 5.2 %
WNW 0.63%° 06.79 4.6
NW 0,51 0.98 . . 1.0
NNW .31 1.35° 4.7
N ¢.24 - 2.08 0.6
NNE 0.10 5.00 - 0.0
total (%) 16,1
vorkable P
: ‘ 83.9
ratio(%) _ . .
¢ritical wave height of
wharf .
‘cargo-handling (He=0.7m)
ve ‘present conditions
3?rection yave - }tical' wave :
: height. shore ccCurrence
ratio ave ht.
w LREN - 1.0% 2.5 %
W NW 0.63 111 33
NW S .51 1.31 0.6
NNW 6.37 " 1.89° 1.2
N 0.24- 2.92 0.0
N N E 0.10 7.00 0.0
total (%) 7.6
workable 994
ratio(%) : ‘ ’
: critical wave heiglt of
wharf ) S
cargo handling {(Ke={, 0nm)
present conditions
wave -
direction ¥ave cf}llcal ¥ave ’
height shore ‘OCCBrTence
ratio- ¥ave
W " 0.64 1.56 m 0.3 %
WNW 0.63 - £.59 0.5
N W S0.51 .96 0.0
N NW 0.37 270 0.5
N 0.24 1.11 0.0 -
NN E 0.1¢0 0. 00 0.0
total (%) 1.3
workable 98 7
ratio(%) S
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Table 9-7-2(b)

Workable Ratioc

~ Master Plan A. [Coal/Ore berth] -

eritical ‘wave height of

wharf. _ L
. cargo handling (Hc=0.5m)
' present conditions
- rave : yvaye eritical wave
direction he¥ght of}shore ocecurrence -
ratio wave at
W S 6,33 1.52 nm 0.5 %
WNW 0.35 1,38 1.3
N-W 0.34 1.41 0.4
NNwW 0.28 1,79 1.6

N - 0.21 2.38 0.2

NNE -0.13 3.85 0.0
" total (%) 4.0
w -
.or$able 960

ratio(%) ) . :
critical wave height of
vharf. . . '
. -¢argo ‘handling (He=0.7m)
: present conditions
‘¥ave | -
direction wave = ¥ tlcal vave
. ‘| height .offshore. occurrence
ratio ¥ave ht.

w 0.33 - 2.12 0.0 %
WNW 0.36"° i.94 0.0
CNwW 0.34 : 206 0.0
NNW 6.28 2.50 0.1

N 0.21 3.33 0.0
NNE 0.13 5,38 0.0
total {¥) 0.7
vorkable 993
ratio(%) , '

critical wave height of
wharf - .
' cargo handling (Hc=1.0un)
- presenl condilions
wave -
dtrectlon ‘vave - critical . wave
height offshore oceurrence
ratio wave ht. -

W 0.33 1.0 m 0.0 %
WNW ~0.38 2.78 0.0
CNW, 0.34 2.94 0.0
NNW 0.28 3.517 0.9

N 0.21 4. 16 0.0
NNTE 6.13 7.6% 0.0
total (%) 0.0
workable 1000
ratio{%) T
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Table 9=7-2(c)

Workable Ratio

- Master Plan B:[Coal/Oreiberth]‘"-

eritical wave height of

vharf i :
~ecargo handling (He=0.5m)
present conditions
wave - —
\ R waYen e ¥ tlcal vave
direction height 0ffsh ore- occlrrence
. ratio - -wave ht. o
W 0,10 5.00 o 0.0 %
WNW 0,09 5.56 0.6
NW 0.07 1. 14 0:0-
NNW 0,08 10500 0.0 .
N "0.03 - 16- 67 0.0
NNE - 0.02 25,00 0.0
total(%) o 0.0
vorkablie R
: 100.0
ratio(%) ’ .
' critical wave height of
wharf : - :
cargo handling {He=0.7m)
present conditions '
gave_ . ; .
irection wave - ¥%t1cal wave .
- o height offshore- occurrence
ratio. ¥ave ht. . :
W S 0.10 7.00 - 0.0, %
WNW 20,08 1.78 ¢ 0.0 -
NW S 0.01 10,900, 0.0 .
N N.W 0.05. 14,00 0.0
N S 0.03 23.30- 0.0
N N E 0.02 35.00 0.0
total (%) 0.0
workable >100f0 :
ratio(%) . S
Cwharf -eritical wave height of
' CErgo. handl:ng {He=1.0m)
.- present. cond:tzons
wave -
direction wave itical wave:
: hetght 0[ shore. gccurrence
raliro vave ht: . )
W . S0.10 10,06 m 0.0 %
WNW .. 0.09 I 0:0. .
7 N W 0.07 14.029 0.0
N N‘W ~0.05 20.00 0.0
N 6.03 33.33 0.0
NNE 0.0z C80.00 g.0 -
total (%) S 0.0
workabié rbt.;x
ratio(%) p’o.-~
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9-8 The Master Plan Selected _ :
“Table 9*8ﬁ1 is the Merit & Demerit table for two alternative pians.

Table 9-8-1 Merit Demerit Table for Plan A and Plan B

Item Plan-A ' Plan—-B

safety Yes Yes .
Workable Ratio| 98.7% at C&0 berth 100% at ¢ & O berth
Space _ Enough' ' 'Slightiy naﬁfower than A
Cost 1,500 million USS$' 1,470 million USS$

Stage Easy Easy . '
construction

There are a slight advantages in constructioﬁ coSﬁ'for plaﬁ B,

Calnmess and maneuvability of ships is bettef in Plan B than in’ Plan
A, -

But Plan A has slight advantages in future space feserves.

Considering all the above, the study teém rgcommends plan-B as the.

Master Plan for the Filyos Port,
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Chapter X Related Infrastructure
10-1 Introduction

Apart from the direct port development plans, some develdpment plans
for related infrastructures like as railways, roads_and_rivef'in theaneapby
areas are necessary to support the new Port at Filyos. Also, the provisioﬁ
of electric power supply, telecommunications and other utilities must be

considered,
10-2 Railways
10~2-1 Contents

National railways TCDPD is outlined in the previous chapters. Here in

this chapter Karabuk-Filyos and some other related sections are majored.

The preséﬁt physical and economic conditions of the TCDD route to
Filyos, ffansport demands and supplies and measures to serve Filyos Port in

the planned period are important.
10-2-2 Current Condition and Problems

(1) Filyos-Karabiik Section
"~ The total rail distance from Ankara wvia Filyos to Zonguldak is about 415

km, and this route expected to handle cargoes, from the newport.

As the present cargo demands in the section between Zonguldak and
Karaﬁhk, about 122 km, are said to be approaching capacity, improvement of
the secfion is important for the development at Fiiyos Port. The route map
is_shown:in Fig. 10-2-1, 1In particular, the section between Hisarocnu
(Filybs)ﬁgnd Karabuk, aboutl 9?'km,.nmst be improved Lo support the new

,__cargo-origingting'at Filyos_éort.'
This section is in the northern part of thé TCDD's 2nd Region, which

covers Ankara, Kayseri and Migde in the south. The total railway length of

the 2nd Region is 1074.2 km, or about 10.4% of the TCDD's total operating
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- Fig. 10-2-1. Route Map,. Railrway.

390+257

(FILYOS) 380+100

HISARONU < KOKAKSUy 4044041
(SALTUKOVA) " CATALAGZI
3694343
CAYCUMA
4154190
ZONGULDAK
319+344
BALIKISIK 2934737

KARABUK

o
{YENICE)

2544259

O ESKTPAZAR 1694678

KURSUNLU

GANKIRT
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railway.

(2) Present Transport Demand

Total transport demand in the 2nd region is shown below, including

passenger and freight,

Table 10-2-1 Passenger. and Freight Grosston-Kilometers in the 2nd region

(1,000t—km)

B 1984 1985 1986 1987 1988
Passenger 1,176,308 | 1,234,583 | 1,260,809 | 1,240,190 | 1,151,387
Freight 3,833,674 | 3,809,761 | 3,795,993 | 3,405,553 | 3,658,778
Service Trains 24,728 25,133 22,530 46,795 43,966
Total 5,034,710 | 5,069,477 | 5,079,332 | 4,692,538 | 4,854,131

As the length of the. section between Zonguldak and Karabuk is 121.,5
km, or about 11.4% of the whole Znd region, freight ton-km on this 121.5 km
of railway is assumed to be about 420 million ton~km, or 3.4 million tons

as in 1988.

As'aﬁerage transport distances of hard coal and iron .ore are 319 km
and 607 km, respectively, based on from the TCDD statistics, cargo volumes

of roughly 3,400,000 ton may be the maximum demand in this section.

Based on the same TCDD statistics , line section No.l6{Karabuk-
Zdnguldak) carried 301,353,000 grosston-kilometers in 1988, Divided by
the distance of 121.5 km, 2,480,000 gross tons or 1,720,000 net tons was

calculated as the yearly demand df the section,

Based'on-another“source-of data, three'months this year, in the
section of Karabﬁk to Catalagzi near Zdnguldak (111.2 km), the ratio of
"net ton" to "gross ton" is 51,8%, including up and down cargoes, Up
trains to Kéréﬁﬁk and howq'ttaihs'tb ¢, atalagzi are respectively 66.4% and

20.2% between "net tons" and “groés'tons".

This‘meaﬁﬁ down trains are almost empty, compared to fully loaded up
train., Exact figures of rxatio of down trains to up trains in "net tons" is
12,6% based on three months’ data. By the way, despite the same absolute

figures of about 1;220:net:ton, in 10.3 km, the ratio of down Eraina to the
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total of up and down trains is 31,3% in the section of Catalagzi to

zonguldak, compared to 12.6% in the 11.2 km to Karabiik.

Monthly figures over three and a half years are Shown_in Table 10-2-2

and Fig..10—2—2 in thousand gross ton-km, including up and'down'frains.

The figure in 1988 is 0,16% down, compared to 301,353,000 grosston km,
referred to previously,'bﬁt the difference may be said to be negligible,

Monthly data shows no trend of increaée, or seasonal fluctuation; By

our tentative analy51s together with the TCDD's comment , - theéé are the
results of both economic dlfflcultles and supply~51de acc1dents, includino
strikes by labor unions.
Table 10-~2-2 Freight Transportation
Karabiik-Zonguldak'. _ :
-~ UNIT:1000 Grosston-km
1987 . 1988 1989 - 1990
‘January 26,607 29,405 24,427 25,602
February 24,390 28,356 24,293 27,798
March 24,981 28,733 22,718 26,341
April 24,165 28,503 18,481 | 21,505
May 25,569 23,085 | 16,197 | 22,718
June 29,710 27,964 18,483 22,9469
July 30,546 22,689 22,452 18,545
August 18,136 24,715 23,761 20,960
September | 20,164 22,476 19,574 18,109
October 22,264 21,888 25,967 21,594
(246,532) | (257,874) | (216,353) | (226,111)
November 19,877 18,946 22,218
December 23,439 24,037 24,637
Total 289,848 300,857 | 263,208
Source: TCDD -
Based on other source of 1nformat10n offerrd by the TCDD, the actoal

demand of the Karabilk—-Filyos sectlon is estlmated as followso

One locomotive with 13 wagons (each 55 net tons) makes 1 frelgth traln,

carrying 750 net tons. "Going" means a train giung uo to Karabilk.

4 trains, fully loaded 3,000 t/day
50C t/day

_ Going:

Returnlng. 4 tralns, partlally loaded
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Fig. 10-2-2 Freight Transportaticon
Karabuk-Zongulpak

S UNIT: 1,000 Grosston-km
1,600

GTK
30,000
1988
1987,
1990
25,000 1989
1989
21987
20, 000}~
1988
1990
1989
15'000 i i ] L i. ] l 1 ] | | |

1 2 .3 4 5 & 7 8 9 10 11 12
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Total transport péer day: R 3,500 tfdéy
Yearly transport demand: - 1,300,000 t/y

From this informations; we can assume the average demand of transport

in the section from Filyos to Karabuk in the basic'year of 1990,&5

follows:
" Total demand: 300,000}000 Grosston-ki/year
156,000;000 Net ton—km/year
Demand in Net ton teotal: . 1,280,000 Net;ton/yéai
Down-trains: 160,000 Net ton/year
Up~train: 1,120,000 Net ton/yeaf

Up train cargo by kind ‘ : 7
Hard coal: 1,000,000 ton/yeat
Others: - 120,000 ton/year

(3)_Euturé Transport Demand in the Target’ Year
Baséérupqh the_forecast?pbft cargoes in the neﬁ Filyos Port,. railway
transportwdeménd in fhe section of Filyéé-Karabﬁk'éection in the.year 2000
and 2010 are assumed as follos: o |

(1,000 ton)

L 1990 2000 - 2010
Hard..coal 1,000 1,300 1,300
Iron ore 0 1,700 1,700
Others 7280 1,000 1,500
Total . 1,260 4,000 4,500

All the hard coal, iron ore and as well as some others, totalling
3,600,000 tons in 2000 and 4,000,000 tpns in 2010 are "going" to Karabik

and the remaining are assumed to be "returning" to Filyos.

(4} Transport Capacity
As the II'going" demand is about 90 percent of totél,-present and
future, the "going" capacity from Filyos to Karablik is mainly considered
here. The few “returning” few trains carrying many more empty wagons are

not so critical compared to fully loaded "going" trains.
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By way at comparisén with thie present capacity, the necessary capacity

in the:target year_is-shown.belOW._ 8ix trains to Karabuk are now ready to
Qperate from the present opera;ing time table. In the present operating

table,: 2 express trains,; 5 passenger trains and 8 cargo trains are listed,

including non-regular trains.

Present - _

1 train with 1 locomotive.,
and 13 wagons (55t)

= 750 net tons.

6 trains/day
= 4,500-t0ns/day
o= 1,600;000 tons/year
2000

1 trains/with 1 locomotive.
and 13 wagons

= 750 net tons

‘13 trains/day

10,000 tons/day

3,600,000 tons/year
2010

1 train with 2 locomotives

and 20 wagons

1,000 net tons
11 trains/day
= 11,000 tons/day

= 4,000,000 tons/year

Needless to say, in the case of hard difficulty for .13 trains per day,

other compositions of 1 train with more than 13 wagons must be devised.
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(5) Recommended Policy for the Expan51on of Rallway Capa01ty

“In a rallway system, the: rated output is poqs1ble only through a ‘well-

balanced relatlonshlp between the thiee main caoa01ty ‘Factorss: faC111t1es,
rolling stock, and staff, - Fa0111t1es 1nclude track, stations; and.a base

depot, and it is far dlffmcult and needs long—range ‘efforts to 1mprove
their capacity, compared with rolling stock and staff. Therefore, only the
improvement of track and related . fa0111t1es is recommended here. -

* In the section of Ankara through Karabuk ‘to- Zonguldak, signalling and
electrification installations are planned to be. completed by 1994. 8o, the
present'capﬁcity of 4,500 tons/day in the section will be increased by 150
percent, With the other continuing improvements to the present single
track railway, such as to the irregular intervals betweén stations, the
speed drop due to steep grades and sharp curves and train control

functions, the capacity will be increased by another 150 percent or more,

With the increased number of wagons in one train, or number of trains
per day, a capacity of 3.6 million tons a year will possibly be realizZed by

2000.

For the target vear of 2010, double tracking, even partially,. could be
introduced. As the section between Yenice and Karabﬁk,_partiCularlﬁfabout
20 km, runs along the bottom of a deep valley with many tunnels,
improvement by double tracking would be likely be.very expensive, -Avoiding
this section, investigation must focus on the flat sections afoond Caycuma
and Yenice, about 40 km, which would lead to a possible capacity of as much

as 5 million tons in 2010,
10-3 Access Roads to Filyos
10~3-1 Introduction
Roads in the new port area are referred in.theeplanﬂing”part'of this

report, Only the access roads from ankara, E-5 or Karabitk to the Filyos

area, are considered here,
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10~-3-2  Current Condition and Issues

(1) Current Characterlstlcs of routes to Filyos

The main route from Ankara to Fllyos is Ankara Gerede-Mengen Dorukhan

TunnelHDevrekHCaycuma“Fllyos, which is 2B0 km in total,

Most of tnis 280 km is well improved and maintained as a whole network

of voads, with a few exceptions referred to later.

Another important aecess route is Gerede—Eskipazar—Karabﬁkesafranoiu~
Bartin-Filyes, This.route'is 70 km longer compered‘to the main route
between Mengen and bevrek, bnt because of its connections with important
hlnterland cities such as Karabuk and Bartln, it may be said to be the
second important  access route to the new port. Also the road conditions

are very good, almost the same as the main route.

Anocther important acecess link is the Karabuk-Yenice-C, aycuma-Filyos
route, Unfortunately, passage is very_difficult between Karabuk and
¥eniee, becausde at”imp;ovement works which are going on; At present, only
jeeps oxr trucks can get through in fine weather, Upgardlng this section is

one of the most 1mportant tasks in the near future.

(2) Traffic Demand
As appeared in the previous chapter, average annual daily traffic was
ochserved total 1,054 - 2,756 vehicles near Devrek and Zonguldak in 1987 -
1989, Ont of this total number of nehicies, 30 - 57 per cent were truck

and traiLeis;

With other information and observation along the route, traffic demand

are gradually increasing in a long range.

One of the characterlstlcs along the road network near Fllyos is that
trafflc demand of the two sectlons of Devrek Zonguldak and Caycuma—-Bartin

are more than double compared with that of the section of Mengen-—-Devrek,
(3) On*going'Inprqvement Works

The section between Caycuma and Bartin, distance about 51 km is now

under constxuctibn since 1974, But, almost ninety per cent of the total
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length has been completed and up to the Filyos  junction -all- the works, two

lane pavement with total width of 9.50 meters, were already completed.

Only the remalnder, about ten per cent near Bartln, is underx

construction and will be completed by 1991.

7 The other sectlon,_ Devrek 'junotion~Yenice~Karabuk about 62 km, is
under constructlon since 1977 : By the'oompleted section; Devrek'ﬂuoction
to Yenice, all the wvehicles can get to the town of Yenice, inciuding poblic
bus. But the remalnder of Yenlce to ﬁarabuk is now under constructlon and

-most vehlcles can not get to Karabuk through ‘this route.

From the junctlon 1nbetween Devrek and Caycuma to Zonguldak, there
observed a falrly flat and 11tt1e curved good road, But at the section
near to the town of Zonguldak, some 1mprovem9nt works 1nolud1ng tunnel are

going on, with little obstacle to the traffic.

(4) Others |

There is other access read from-Zonguldek to“the town of Hieafoeo
elong tﬁe Biaok Sea shote. ThlS route is very good for enjoylng fine view
of.sea and mountain heads, w1th falrly speedy condltlon by pavement. -But
because of narrow and steep up- and down, in w1nter snow weather, tratflo
must be stopped. Alsc, traffic demand looks few, probably under 500

vehicles a day even in good weather,

With some above mentioned exceptions, most of the flat section in the
improved wide trunk road are enjoyeble'for speedy driviné'more'thah.100

kilometers an hour.
10-3-3 Guideline for Road Development

(1) Future Road Trafflc _
Cargo amount. originated at the Fllyos Port and nearby 1ndustr1al
complex will be the b1g burden to the access road from Ankara area. This

is estimated in 2010 as follow1ng.

Yearly cargo ' Number of
~ amount . vehlcle per day
4 Container berths 270,000 TEUs 1,200

6 Genefal oargo berths
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(Conventional except wood) 840,000 ton ' . 560

'l Grain berth = "~ 120,000 ton 80
' Saw Mills o 150,000 ton 100
Steel Mill and Others 250,000 ton 160
Total . 2,100

Wlth some 1nduced cargoes, publlc bus and private cars in the nearby

area, total about 4, OOO vehicles per- day w1ll be created by the new port,

(2) Doubling Capacity of Dorukhan'Tunnnel _
' Most of the above mentloned trafflc about 4,000 vehicles, will reach
to the section between Mengen and Devrek to get to Ankara and other
hinterland of Filyos Port, Added by the present 1,200 vehicle, more than

5,000 vehicles must pass through the Dorukhan Tunnel.

As this amount is almost same to the present E-5 traffic. Four lane
motorway is needed at the section of Gerede—-Mengen—Devrek by the fear 2010.
. Luckily enough, the TCK lon§ term concept of an 11,000 km-long motorways
inoludes the‘Zonguldak"Bolu section, To support the new Filyos port, this

motorway is expected to be realized hy the vear.

Particulafly, tunnel works of long distance taked a- long time for
- digging. Therefore, earlier start of digging of the new one tunnel is

expected.

'Relatiﬁg to'the'tuhnel, there are other important problems to the
section. From the outlet‘of the Borukhan tunnel, about 15 kilometers near
to Devrek is steeb end.cohtihued downslope,., Particularly in the show
season, that section is dangerous and Lakes a long tlme to drlve both
dlrectlon of up and down, Therefore, a separated new route between Mengen
to Devrek including a new tunnel is desirable, at least upward direction.
The slope under 6 per cent and occasional flat 1ntervals are desirable.

These are expected to be realized in the above 11, 000 km motorways concept
{(3) The On-going:Projeets and Others

Except the above Dorukhan-Devrek section, most of the road network

Sﬁrrouhdihg Filyos is not so difficult to improve, For example, from the
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Filyos junction along the Bartin highway . to the toﬁn-of Hisaronu via the:

railway station of Kokaksu near Saltukova must be Amproved  bo support the
much traffic at least 4, 000 vehlcles in 2010. But the stage constructlon

of improvement ‘looks feasible, 1nclud1ng few more brldges over the Fllyos

River.,

Other important matters to support the_naw port are ‘the on-going
pro;ects, like as on YenlcewKarabuk section. All_the onfgolng projects are

expected to be completed on the schedule.

Aléo, other 1mprovement prOJects are expected to be planned earller
encugh along the expansion of trafflc, even 1in the case of fea51ble stage

constructlon.
10-4 River
10-4-1 General

Fllyos Port 15 gorng to be bullt at the rlver mouth of Fllyos Rlver,
which is the number five longest rlver of the Turklsh Black Sea coast. A
river mouth is usually not so good place to bulld a modern port. But
because of mountainous and continued pre01pltous Cllff along Black Sea

shore in the norhwestern Turkey, Filyos river mouth can not be overlooked.

Black Sea shore is somewhat similar to the Japan Sea shore and flood
is useually caused by spring thawing water by laid winter snow, not by
heavy storm rain in summer like as typhoon., This looks the main reason of

the comparatively narrow width of river mouth in the wider catchment area.
10~4~-2 Characteristics of Filyos River
(1) Catchment area o _
A total catchment area of Filyos River is 13,300 km?, extensive enough
more than the Japanese mumber three Shinano River (12,050 kmz). It extends

east to west about 200 km and north to south about 100 km.

There are two main branch streams at the thirty Kilometer junction
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point up south from the river mouth. The bigger stream from the junction
goes up east about 100 km via Karabuk to Boyali and turn to the west beyond
City of Gerede. These Yenice, Soganli and Gerede Rivers have two thirds of

total catchment area,

The other branch stream extends to the west as Deverek River up to
Mengen and Bolu area, accounting about onethird of the total catchment

ared.

(2} Little rainfall in the cétchment area
© Annual average precipitation in the catehment area varies from 1,200
mm_along'the seashore to 400 mm the mountain area, and 1is also
cdmpérétiVeiy;heavy'in the western part, DST data show average annual
precibitation in Filyos River of 855,7 mm, or about one-third of that in
the Shinano River area. This is one reason for the comparatively narrow

width of the river is mouth.

Records are being taken at 17 of the 20 observation stations,

Observations have been made at the Devecikiran Station near Filyos Estuary
since 1963. ' The lowest discharge recofded was 3.86 m3/sec.(31.7.1977)'and
the highest was 2,780m3/sec(1.5.1975) while the average was 109m3/SeC;
At another point on the Deverek branch of the Filyos creek, according to
the abservétion records between 1959-1971, the average annual run off was
18.7 m3/sec and max,., was 327m3 and min. was 3.28m3/sec.

When dams are constructed on Devrek creek, the run off will be

requlated as 430m3/séc.

(3) Wide middle courses and occasional rapid stream sections
Wide river beds are found in the middle courses of the Filyos River,
Most of the truﬁk stream bedé are left in this natural condition, except
for a few kilometers down the city of Devrek, where primitive enbankment

works are going on,

One of the most important wide river beds is found in the section
between Devrek and Caycuma, while an other is between Karabuk and Boyali
along the Soganli River, In these sections, the river beds are more than

two. or. three kilometers in width. These wide river beds work as natural
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retarding basin or regulating reservoir for flood discharge.

~Also, these are some rapid stream_sectibns,_such as the_lz km west
point of Yenice or the 7 km upstream from the riverpmquth.-_The;rapid'
stream near Yenice is only about 30 méters wide and the river surface is
only thfee meter below the nearby. roadbed in an average . amount of river
flow (May). The iatter'is_aboutKTO ¥m in width and has five meters
clearance from the railroad truss bridge, By the way, this bridge.has
never been touched even by the maximum flood discharge in the past
century. This information was confirmed by the town office df-Hisaronu.
The majer flood during September 21-26,1968, which greatiyﬁ damaged the
upstreah railway bridge near koyadibi station or Teten Town, did not touch
the above truss bridge. These rapid stream sections are shown in Fig, 10—
4-1 & 2, and serve.as a natural dam, cutting off peak flood waves

downstream.,

These two characteristics, —--- a wide river bed and rapid stream, ——-
~ are fairly common in big Turkish rivers, not only the Filyos river but
also like as the Kizilirmak river. This function, must be carefully

observed and analysed.
10-4-3 On—going projects and remarks

The DSI has a master plan to develop the Filyos River, pafticularly
for irrigation, flood control and water power, .Some of These projects are
under construction, such as embankment works in middle course near Devrek.
But most of numerous dams and other projects outlined in the master plan

are not yet under construction, See Fig, 10-4-3.

But a feasibility study is being prepared for only one dam on the
Peyvrek river, This is theKopribasi dam near Mengen. the main purpose.of
the project is to generate electric power of 60 MW, bul because of the dam

3

is height of 95 m and its reservoir volume of 200 million m”, flood control

function is noticed.
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10—-4-4 Recommendations

{1) Replacement of river mouth
Replacement and short cut of Filyos River mouth are recommended mostly
due to considerations relating development of the port, But this will also
contribute to increased speed at‘flood discharge, A detailed description
will be referred in the chapter of the portmaster plan, but the setting up
peak. discharge 4,260 m3/S, by & return period of 500 years is closely

related to the following recommendations.

(2) Retarding basins
As mentiqned preyiously,'the-Fiiyos_River has a nafural regulating
.reséryoir function in its wide river beds in its middle courses, This
function muét be kept and rather increased, by setting up long but low
dams, .if necessary, at Caycuma and above the Devrek River junction. of
course this must be planned based upon detailed survey and the
inVestigation,_particularly on the longitutional slope and width of the

river beds.

An example of a large retarding basin is the one in Japans® Tone
river, which has a fklood control capacity of cutting of a flood diécharge
of 9,400m3/s by 9km-x 6km(33km2) natural reservoir, out of a total
23,400m3/s in some point of middle course, Given this example, there seems
to be a possibility of cutting off flood discharge up to about 1,000m3/s

even in the Filyos River,

It will be necessary to review and amend the present embankment works
in new retarding basins area, because of.the opposite effect of cutting off
flood discharge by narrowing the river’s width, In the case of the Devrek
River basin, it will also provide a good point of intake for drinking water
for the new port and the city of Hisaronu. The idea plan for the retarding

basins is shown in Fig,10-4-4,

{3) Flood control function by hydroelectric power and other types of dams
Generélly speaking, all dJdams have a flood control function. There
fore, dam. construction shouid be promoted along with the master plan.
Also, é'quantitative analysis of flood control function should be studied,

rarticulary regarding cutting off peak flood discharges.
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Even in cases of low capacity in hydrop electric-.dams, -if -they. have
enough capacity for flood control or irrigation, their construction should
be promoted, Thus, peak discharge of the Filyos River:and the priority of

implementation of the master plan-are advised to be reviewed.

(4) Observation and'survey
Because of the_limited budget, observation and surVey.on actual
precipitafion,-the water level of the river's flow and longitudinal
leVeling of ‘river bed do hot asem sufficient for detailed implementation
design. Therefore, it is necessary to set’ up enough watermarks and other
observation facilities, Also, a necessary survey should be promoted, well

enough sufficiently in advance, the actual needs.
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Retarding Basins

10-4-4

Fig.
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10~-5 Watexr Supply
10-5-1 General

There are no particular facilities for drinking;nafer for the people

of Hisaronu at present .

In the future, it will be necessary to cﬁnetfuct Waier:eupply
facilities for people and factories in port thelend the'HiSEronn area,

because of increased demand for mater for drinking and"processfn pnrpese.
10-5-2 Quantity and Quality

The water resources prov1ded by the Fllyos Rlver are sufflclent. 'But
guality must be studied carefully. Because of gollutlon by the Karabuk
Steel Plant, river water along the Yenice River cannot be used for drinking

purposes,

On the contrary, the Devrek River can be used for water supply, if the
" small amotnt of polution caused by the cities of Bolu and Mengen or Devrek

is carefully treated, even in the future.
10-5-3 Recommendations

(1) Intake and water canal _

Intake fa0111t1es, including the relevant reserv01r, should be planned
along the Devrek Rlver beyond the Filyos junCtlonSr as referredln the
previous parvagraph., 2 water supply canal with a. length of about 30 km must
be planned con the left bank of Filyos River.'.BuE in case of insufficient
quality at the junction, the canal must be extended to C, aydem, resulting

in a total canal'length of 60 km,
(2) Purification plant _
A purification plant of a fally big scale is necessary in the future.

A site for it must be found between C, aycuma and Hisardnii.

(3) Consistency -

The water supply plen must maintain consistency with.:elated
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development plans, such as the port development plan and the Filyos River

master plan.
.10~-6 . Electric Power
10-6-1 General

Turkey is blessed by electric power resources, having both enormous
coal 'deposit- (lignite) énd'hydro power. About half of electric énergy is
sppblied by hydro power, but this is only 13% of the estimated 118 billion
KWH of large and small rivers hydro electric power potential, The

remainder is undeveloped,

These resources supported the high rate of increase, averaging about

10%, in Turkey's electric energy conSumption during the past 10 to 20 years.
- 10-6-2 Supply—-Demand Balance

By the .estimation of TEK and DSI, the natural total balance of

. electric energy in the future is shown in Table 10-6-1,

By this table, hydro generation in.a dry year is estimated at about
' 36% below that of a normal precipitation year, As the deficit must be
" covered by the thermal generation, installed capacity in both hydro and

" thermal power stations must be enough to meet the demand fluctuation.

Estimated demand increase in electric ¢onsumption is set at morXe than
1 8% annually in the cdminé'ZO.Yea;s, and installed capacity is going to
.:increase by about 4 times during this long range period, FEven at present,
. more thén 20 thermal and hydro power plants are under construction or in

z preparation by the TEK, EIE and DSI.

Aléo,'a»natiOn~wide transmission and distribution network has already

i béen completed, inclgding facilitiesrfor_import and éxport use,

Therefore, the TEK is ready to meet the necessary energy consumption

in the new port and the town of Hisarohu.
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10~6-3 ' TEK Supply Capacity

In the nearby area,
" transformer substations.

150 MW) by 1991, with 1 plant under construction.

there are several thermal generating plants and

Catalagzi thermal gencrators will be 300 MW (2 X

Osmanca 2 transformers

are 380/154 KW (300 MW) and another 2 transformers are possible to install

additionally.

Also hard coal thermal plant is. scheduled to establish by 2010 at

Amasra by latest coal mine development,

These plants are connected, as shown in Fig, 10-6-1.

Table 10-6-1 Electric Powér

_Eorecasted;Suppiy—Demand Balance

1990

2010

_ 1994 1995 2000 2005
Tnstalled Capacity '

Thermal  (MW) 9,551 10,883] 11,036 16,417 26,352 42,089
Hydro  (MW) 6,707 | 10,777} 10,865 13,773 | 17,926 | 21,384
Total  (MW) 16,318 | 21,660 | 21,901 30,190 | 44,278 | 63,473

Demand (MW) 9,340 | 13,625| 15,005] 22,435| 34,025| 50,600
Reserve (%) 43 37| 31| 26 23 20
Thermal

Generation (cwa) | 60,746 70,718] 71,556 | 110,226 | 182,923 | 293,078
Hidro Generation(GWH} 24,805 37,483 38,534 | 47,478 61,124 73,301
Total Generation(GWH) | 85,551 108,201' 110,090 | 157,704 | 244,047 366,379
Inport (GWH) | (-)780 1,500 1,600 - - -
Total Supply (GWH) 84,821 | 109,701 [ 111,690 |- 157,704 244,047 '366?379
Consumption (ewH) | 57,563 | 84,480 | 92,9841 139,213 | 197,056 307,963
Reserve (%) 3z 23 17 13 18 16
Dry Year Hydro

Generation (GWiH) 19,499 29,084 29,658 | 35,313 43;307 49,265
Total Supply (ewn) | 79,515 | 102,714 | 101,214 145;539 '226,225 342,343
Reserve (%) 28 | 18 9 5 13| 10

Note: 1) Source TEK & DSI

1095-2010: Different Bstimation
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10~6~4 Possible Nearby Projects

It is fairy easy for the TEK to supply the necessary electric power to
the pbrt in the case of moderate increase rate. But in the case of rapid
construction of the port and new induétrial plant of mass consumption of
electric_poﬁer,.there must be séme additional projects, as shown below.

{1} Kaprﬁbasi.Power Plant .

As already mentioned in 10-4-3, K8prilbasi dam and hydroelectric power

plant is now in preparation for feasibility study, at the site of Bolu City

on the Devrek River.

Annual mean natural flow : 482 hm3(= 15.3m>/sec)
. Catchément area - : 2,034 km?
(=15,3% of total Filyos River)

Type of dam : Clay cored rockfill
Height above thalweg : - 95 m
Iﬁstalled'capacity : 60 MW{2X30 MW)
Annual firm energy : 153 GWH

Mean'annual enerqgy s 210 GWH

(2) Filyos Thermal Power Plant (See Chapter VIII) .
A thermal power plant is recommended in the alternative complex{ II),
" in' case of mass consumption of electricity by an electric arc furnace and

others,

Tentatively, a generating capacity of 600 MW is planned, Since this
capacity is of ten times more than the above KoOprilbasi Plant, the scale

must be studied deliverately.

{3) Bxpansion of Present Plant
The TEK has a thermal plant at C, atalagzi with some additional
expansion under construction, In the case of a moderate increase of power

-consumption, this plant will be used for some more expansion,
Also, some help will be asked to private plants in Eregli and Karabuk,

In any case, The TEK must be informed at dicided power consumption

projects as soon as possible.



10~-7 Telecommunication
10-7-1 General

Telecommunications have rapidly developed in the last five years,

mostly due to expanded telephone service. -

At the end of 1988, the number of telephone sets reached 11,70 per 100
inhabitants, more than 2 times compared to the 5,54 sets in 1983. These
figures are reoughly similar ﬁo these of Japan in 1967 and 1960,
respectively. Therefore, fhe Turkish telephone service is expanding bnly
twenty years behind of that -in Japar. Telephone services are now very
popular even in rural areas, All viilages are connected to the national

telephone network.
10-7-2 Telephone Capacity in Nearby Area

At the present there is a line capacity of 94,250 in Zonguldak and
provinces, In the year 2000 it will reach a capacity of 234,570 in
Zonguldak and 324,000 in the region. This is a result of a faster—growing

development and population rate compared to Eastern Anatolia.

There are 755 telephone sets in 78 villages in Zonguldak and the
surrounding region at present, and a 500-line capacity operating with a

full automatic system.

In Zonguldak and the surrounding region, line capacity will increase

by 25 % in 2000, and one person out of 4 person will have a telephone set,

All kinds of telecommunication networks are available, such as

telephone, radio, faxand telex, in this district.

No matter what the telecommunication demand of Zonguldak and Filyos
region may be, the PTT guarantees that it can provide everything ir a short
time and also has the ability and technical competence. to deal with such a

task.
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CHAPTER XI SHORT-TERM DEVELOPMENT PLAN
11~1 Targets and Strategy

The_examined target'year'for short-term development plan is the year
2000. The forecast volume of cargo. in the year 2000 is indicated in
Table 11-1-1, | |

But, since Filyos Port is a new port, there are some.risks that the
full potential demand may not develop soon.

For this reason, in developing the short-term plan, it is preferable

to carry it out assuming small .scale rather than full potential demand

OCCUES.
Pable 11-1-1 Cargo Demand
_ Unit: 1000tons, 1000TEUs
Commodity ' s/P (2000) Remarks
Foreign Trade | ©7 TEUS
| 3,470 tonnes
Container 97—}éh; _________________
" Break Bulk : 800 - Export + Import
Iron Cre 700 Tmport
Coal 800 Import
Iron & Steel 1,170 ) Import (2000)
Grain ' : 0 Export + Import
Logs/Wood Products 0 Export + Impdrt
-Doméstic Trade o 2,850 tonﬁes
tronore .| 100 | Inboard from Samuson
Tron & Steel . 1,850 OQutboard
Grand Total | : 97 TEUs
6,320 tonnes
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{1) Target of Cargo Hardling. . " .- = 4
Since for a short period, coal’ and ore will be handled at. Hisaronu
Pier which will be located 2 km away from the Filyos Slte, the remaining
handling demand will be for general cargo, contalner cargo, .and

steelproducts.

The berths to be furnished will total three.

The reasons for this are:

1) to handle three kinds of cargo

2) to decrease the waiting time by £lexible use of berths.

The target volume must be limited to an economical berth capacity.

Thus, the target cargo volume decided on is as table 11-1-2 indicates.

Table 11-1-2 Target Volume in the Short~Term Development Plan

General Cargo 240,000 tons Foreign trade, In/Out=50:50 ~
_Container Cargo 97,000 TEUS Foreign trade, In/Out=50:50,Empty30%
Steel & Iron 1,200,000 tons Foreign Trade, In,

The cargo for domestic trade can be handled utilizing river shore and
this will be considered when it becomes necessary in the course ‘of

developing the port.

(2) Target Year for Opening the Port

It will take 8 years to finish all the.construction works.,

The first 3 years will be spent on preparatory works:

One vyear w1ll be necessary for arrangements, ‘such as dlSCuSSlOH among
the relevant organizations, preparatlon of 1mplementat10n program, fund
allocation and loan application, :

One year will be for engineering,"such as_ survey, ‘boring, design,
preparatlon of tender-documents and land acquisition,

One year will be for tendering and contracts.

The remaining 5 vears will be spent on construction_of and preparation
for opehing the port,

Thus, the target year of opening the port will be the year end of
1998,
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(3) Acceleration of the project

There is a posegibillity that the port will become saturated a few
years after its opening. _

In this case, construction of the north breakwater should be examined
as well as construction of additional Eérths when the cargo volume reaches
a certain-level, .

An early decision will save a lot of money by aveiding ship waiting

later on.
1i~2 TLayout
The layout for the Short Term Development Plan is shown in Fig. 11-2-

It is based on Master Plan B, _ ,

The first develdpment of the port will be the furnisﬁing of a Multi-
Purpose Quay. The guay will be located at.the industrial pier indicated in
the Méster Plan, because this location 6ffers enough space for three
berths.

when it becomes necessary to locate the unloéding berth for ore and
"goal in Filyos Port in future, the berths at thé Multi&Pufpose Quay will bhe
shifted to the approp;iate-place shown in the Master Plan.

In the short-term plan, only a small breakwater beside the Mulli-
Purpose Quay is planned. This is designed to minimize the project cost.

As it does not give enough shelter, some operations will be
interrupted by rough sea conditions. ' '

The bperthing guays must be strong encugh to withstand forces from
unusual sea conditions,

The entrance channel is planned to be laid out in a straight line
northward, because this will make it far much easier to deberth and gd out
when there are rough seas,

Whgn'the main outer.breakwater'is constructed at a later stage, the
entrance channel ﬁust be newly.éXCavated according to the Master Plan
Layout..

Even in this casé, there will not be excessive expenditure, because
the foundation of,tﬁé outer breakwater most probably needs soil
replacement, .

In the land aréa, port roads are planned to connect berths with a new

—487—



400

0 METER

Fig. 11-2-1 The Layout of the Short-term Development Plan
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railway vard and the existing rural road.
. On the port road, two bridges are planned; one to passover the railway
and another for crossing the new rivermouth,
The new river mouth will be excavated to aveid flood damage and ensure
steady, uninterrupted port activities, _ _
The river mouth can also offer a berthing place for work vessels,
Oon the east side of the basin, there is a jetty to protect sand

sedimentation,

The opén'spade on the eastern side of the jetty will be utilized for
dumpihg:the dfedged_soil.
Greenbelts alongside the roads, yard, and river banks will be prepared

to presetve a pleasant atmosphere in the port area.
11-3 ° Planned facilities

The following are the planned facilities for the Short-Term

Development Plan:
11-3-1 Berths

The plahned berth will be called a Multi-Purpose Quay.,.

The berths can accomodate various kind of ships such as container
ships, general carge ships, etc., because they have a deep water basin,
heavy duty-cranes with long cutreach and wide backup space.

The dimension of the quay is:

' depth =12 meters
length 600 meters

This quay can accommodate 2.5 ships of 30,000 dwt at a time or three
ships of 15000 dwt in line. _

Considering thaf ‘the berths are semi-exposed to the open sea, and the
moticn of ships on high waves may cause trouble, a 10-meter draft will be
the appropriate depth for the safe maneuvering of ships in the basin,

Mooring bollards should be of the quick-releasing type.

Fenders must be strong enough to deal with forces from various
directions. _

The backup space of the berths will be paved to ensure the smooth

carge handling,
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11-3-2 Roads

The porf roads are planned for transporting heavy cargo, contéihérs;
general goods, etc, - o _

The port road is connected to thé new railway yard and to_the existing
rural service road. _

Since, the trucks are of very-heavy-duty type,: the roads must be
designed with a very small slope énd‘éonstructed.With at least 2 lane; in
each direction., 1In the short-term development plan, an bridge is planned
at the crossing point with the.railway to avoid congestionAaﬁd accidents.:

There is also a river crossing bridge adjacent to the port éntrance.

If the handling volume is small, the railway can be eﬁtended to the
wharf. .

But, assuming a very high rate of_handiing; 6nly_the road connection

is acceptable for maintaining high productivity.
11~3~3 Railway Station

The termlnal will handle heavy steel..

If we assume 1,200,000 tons of steel will be handled over 360 days,
3,300 tons of goods ‘have to be transported dally.

This will requlre three double trains per day at least.

Assuming two tracks for arrival, one track for departure, and two
tracks for lecading, 5 tracks are necessary 1n total.

When we assume one track needs 500 meters including everythinq on an
average, the total length of track in the railway'yard.will be arcound 2500
meters, ) -

The yard space may be calculated as folloﬁs; _

Stacking volume 20% of annual throuﬁhput'z 0.2 X 1,206,000 =240,000
tons. Assuming average stacking weight as 4 ton/m% including_ail the
facilities for.loéding ﬁnloadinq oéeration, the necessary'épaée is

240, 000/4=60, 000m2,

11-3-4 Equipments

(1) Transportatlon Machine

At the guay side, there w1ll be 81x-heavy—duty cranes.

—490—



At yvardside there will be 10 sets of forklifts for general cargo use,
6 sets of transfer cranes and 10 sets of tractor trailers for containérs.
and 10 sets of heavy duty tractor trailers for heavy goods such as billets,
At the'railway-étation, two traveling cranes will be used for loading

goods, .

.-(2) Computer and Communications System
For providing information service to port customers and ascertaining
smooth port operations, computer and communications systems should be
instélled at Filyos Port.
. The communication systems will consist of both the online and wireless
types.. _ .
The comﬁuter system needed.for the short-term development plan does

not have to be very sophisticateda-

(3) Navigational aids
For the safety of vessels calling at the port, a few sets of
navigational aids will be installed, such as a set of leading lights, a

sets of light buoys, a lighthouse, etc,.
11-3-5 Work Vessels

Two tugboats with firefighting equipment shall be available mainly to
assist very large vessel at Hisaronu Pier, as well as to the occational

assist of medium-size vessel at Filyos Quay.
11-3-6 Stockyards {(Marshalling Yards), Sheds, Buildings.

‘Stockyards (Marshalling Yards) at berths, or at. railway station will
have enough spaée for stacking.goods and marshalling machines,
They will contribute much to the smooth flow of cargo. .
- Sheds are planned for minimum necessity, to avoid congestion at the
quay.
 Container Ffeight Stations should be located at Inland Container
Depots (with_custoﬁs service) whenever possible,
. ”Méégiofwfﬁéﬂstoieé shouidwbe locéted on the factory side,

Offices will be located at the entrance of the port,
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11-4 Implemenfatioh Program

'fThe.first-B vears will be used for preparation of the project, such as
adjustﬁent-betWeen concerned authorities, allocation. of funds, loan
application, survey and borings, design, preparation of tendering, land
acquisition, ﬁendering-and conﬁracting.

The following 5 years will be spent. ¢n construction. of and preparation
for opening the port. L

Thus - the pbrt will open in the end of 1998,

The time seqguence is indicated in Table 11-4-l. in the form of a bar
chart,

Although the short term development plan is formulated so as to
mininize the_prdjebt cost, thére is still the possibility that cargo demand
could explode soon after thé commissioning of Filyos Port.

In this case, prompt action for expansion of the port will save a lot

of money.

Thble'11—4—1 Implémenting Schedule for the Short Term Development Plan

Item 1991 92 93 94 95 96 97 98 992000 01

lllli'lll. ENBREEREN N

Dredging .
Breakwater S —
Quays

multi-purpose quay

Revetment i

Reclamation

Open Storage & Sheds
Cargo Handling Equipment
Tug Boats & Nav. Alds ‘ ———
Railway, Roads, & Bridges -
Park & Green Belts : S -

River Improvement ———

Engineering Services
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11-5 The Project Cost

The total . cost for the short term development plan is estimated at
US$407 million based on the prices in 1990,
Locally Procurable. materials are cement, gravel, woods, steel bars,

small sized channels, etc,

The materials via overseas are oil, big size channels, machines, work

vessels, etc.

The cost estimation made herein are based on the following

assumptions,

{1) Exchange rate:.
Uss 1,0 = J¥ 150 = TL 2,693.4
(TL 1,0 = J¥ 0,0557)

{2) Labour cost and material cost are based on the prices of August, 1990,

Allowénce for future price escalation is not included.

(3) Import'duties are included in the costs of pipe pile, steel sheet

pile, rail and rubber fender.

Import duties are not included in the cost of cargo handling machine,

because there is possibility of exemption of them.
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Table 11-4-2 Cost for Short Term Development:Planf

Item ~ | Short-term{2000)

million US$%

Dredging ' 20. 90
Breakwater ‘ 31. 40

Removal Works . ) : -

Quays _ g0. 80
Revetment - 13.90
Reclamation. . . .20, 90
Open Storage & Sheds ' 21,50
Cargo Haﬁdling Equipment _ 53.30
Tug Boats & Nav. Aids ' ' 3.50
Railway, Roads, & Bridges 59, 00

Park & Green Belts -

River Improvement B 21.80
Sub Total(l) : 337. 00
Engineering Services . 15.85"
Sub Total{Z) 353. 85
Tax{10%) 35. 39
Contingency(5%) 17.76
Grand Total : 407. 00

Based on 1990 price
Uss 1.0 = J¥150 = 7L 2,693,
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CHBAPTER XII ENGINEERING ASPECTS IN THE SHORT TERM DEVELOBPMENT PLAN
12-1 Design Conditions’
12-1-1 General

In many ports in Turkey, breakwaters are exclusively constructed usihg
a huge amount of rubble and wave-dissipating concrete block. There are many
gquarries throughout the country,and. a rdbble mound breakwater is most
convenient from the economic and construction viewpoints, For the proposed
Filyos Port, this type will be'also-presumed to be advantageous.
Rectanguiar concrete blocks are mainly used for the construction of quays.
In some ports, QQays are constructed with reinforced concrete piles. The
preference for these types is due to their construction easiness and the
small scale of eérthquakés in Turkey. It is said that steel structures are
far more expensive in Turkey cbmpared with concrete structures.

In sélecting'the structural type for the proposed guay to be
COnstructéd'on the soft foundation and the foundation improvement methed,
alternatives such as pipe pile type and replacement or counterweight method
should be considered and studied for the guay construction and foundation
improvement, respectively. Japanese design standards can be generally

.applied for port facilities.
12-1-2 Design Policy

{1) Facilities for Filyos Port
1). Channel and Basins
2) Protective Facilities for Haubour
j'Breakwater
Groin
Training Dike
3) Mooring Facilities
Muliti~Purpose Berth
4) Re#etmént'- o
- Rubbie”Moun@ Type | ‘ )
.Steel Sheet Pipe Pile Type (PLAN A)
'5) Freight Handling Facilities
’Open'stofage Yard
Shed
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6)Cargo Handling Equipment
1) Port Traffic Facilities
Railways
Roads
Bridges

8) Improvement Facilities for Filyos River

(2) Design Policy for Main Pacilities
1) Protective Facilities for_Harbour(Breakwéter)
i) Selectiocn éf strﬁcture
Rubble. mound breakwater
Composite breakwéterA
ii) Design depth: ~9,0~-10.0m -
iii) Foundation improvement - -
Displacement method or Counterweight method
iv) Wave force-
- Godas formula
v) Bearing capacity of foundation
"Bishops theory or circular failure
-vi) Weights of armor stones and blocks
Hudsgons formula
Brebner Donnelly formula
vii) Crown height
H= 0,6 H1/3 + ILW,L
2) Channels and basins
i) Channels

(L is the overall length of the ship)

Length of Channel . Condition of Navigation o Width

In case of channels where ships pass
Relatively long channel by each other frequently ' ' 2 L

The other state than the above . 1.5 L

In case the of channels where ships
Channels other than pass by each other frequently ' 1.5 L

the above
The other state than the above ' L
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ii) Basins{Turning basin)

hArea of turning basin

L. : Overall length of the ships

iii) Depth of basin
The depth of the basin should be 1,1 times the full load
draft of a ship below the datum.level. |
3) Mooring Facilities
i) Selection of structure
Piles structure typé '
Gravity type quanalis
ii) Improvement method of foundation
| Displacement method
iii) Earth pressure
Coulombs theory

iv) Beismic force

. Regional Seismic Factors for subsoil Coefficient for
Japan KH = - - o : X _ _ b4
Coefficient Condition Importance
Turkey Filyos Zone(0,06) x 1,0 x 1.0
(By seismic distri- (Live load coefficient)

bution in Turkey)

KH = 0,06 x 1,0 x 1,0 = 0.06 = 0.1 (General theory in Turkey)
v} Residual water pressure
Water level
Gravity type H ={H.W.,L -~ L,W.,L)x 1/3 + L,W.L
-Sheet pile type H ={(H,W,L - L,W,L)x 2/3 + L,W.L

Water pressure

Cravity type Pw={H.W.L L.W,L)x 1/3 xTw
Sheet pile type Pw=(H,W.,I ~ L.W,1)x 2/3 x Tw

7w : Unit weight of seawater
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vi) Water depth and lengths of bherths
Water depths of berths :
- . TFull load draft of ship +(0.5m - 1,5m)
Lethh of herth
Lengths of ships +(15m ~ 30m)

vii) Crown heights of guaywalls

Tidal.Range 3.0m° TiaalfRange less

Ship Size or more [ than 3,0m |

Quaywall for Large Ship :
(with a water depth of 0.5 ~ 1.5m 1,0 - 2,0m
4,.5m or more)

Ouaywall for Small Ship| & | . . o : .
{with a water depth of 0.3~ 1.0m 0.5 - 1.5m
less than 4.5m)

4) Dimensions of Mooring Facilities and Ships

i) Dimensions of mooring facilities

General Containex Coal/Ore Berth | pulti-Purpese] Grain- -
Dimensions Cargo  Berth Berth . ' " Berth Berth
Water Depth -12,0 ~10.0 ~12m -20m_ - f12 . -12
Lengths of Berths 185 250m 400m(c6a1)- 250 280;350
{1 Berth) ' {(Iron ore)
Crown Heights +3.5m | +3.5m +3.5m +4.0 +4.0 +3.5
Design Water
Depths 12.0 10.0 12,0 20 . 212 12
Gradient of Apron 1% 1% 1% 1% L 1s 1%

Data Sources:—Bureau of Ports and Harbours {(Ministry of Transport)

~The Overseas Coastal Area Development Institute of Japan

Notes : Short Development Plan (2000) Multi - Purpose Berth

Master Plan Others Mooring Facilities
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ii) Dimensions of Ships

General Container | Multi-Pur- Grain
Dimensions Cargo Ship pose ship Coal/Ore Ship Ship
Ship
) Caal Ore
Tonnage (T). 15,000 bwr 32,000 DWT 30,0Q0 DWT }'150,000 DWT 15,000 DWT 30,000 pwr
(Full Cont-
ainer Ship
Overall Length (m) 153 220 186 300 300 igs
Molded Breadth (m) 22.3 32 27,1 43 43 27.1
.Molded Depth (m) 12,5 21 15,2 _ 15.2
Full Load.ﬁraft(m) 9.3 11,96 10.9 16.5 16.5 10.9
Berthing Speed 0,15m/sec 0.15m/sec 0.15m/sec 0.15m/sec 0.15m/sec

Data Source 1:

Basic study on informations of overseas ports(CCDI)
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12-1-3 Marine Conditions

(1) Design'Tide Level
H WL 40,5
L,W.L +0.0 _
1) Design Water Level +0,50
Rational decision _
The rise of water level hy meteoroldgical tide
i) Wind setup
No= ¥~H:'(U cos )2 _
' Uci? The rise of water level by wind setup{cm)
K = 4.8x10™2(Constant)
Observation data of Barthic by Colding
: Fetch(About 600Km)

h : Water depth of Black Sea(iO0Om - 1,000m)
Average 600m o

]

U : Wind speed{storm wind average 20m/sec)
& : Degree of wind direction and
angle of coastline(0®)

600G

2 x(20x1)2 = 19cm
0

No= 4.8x10" “x

11} Rising water level by depression .
7=10.99dp
7 : Rising water leﬁel(cm)
Adp 1 (Difference of pressure in around)mb

by observation data of Zonguldak stormy days
(Average 1,020-997mb) '
Difference 23mb

7= 0,99 x 23 = 23cnm

The rise of tidal level in the Black Sea Maximum 25 cm

Conglusion

(0-0,25m)+(0,19-0,23m)

Design Water Level

+0,48m = + 0,50m
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{(2) Wave Conditions

1) Design Wave Conditions

R =0°

Daep Water Wave ) Design Wave
Wave Wave Significant [ Bquivalent Deep Significant Wave (m)
’ R ’ Slope of Wave | H max
Height | Direction | Wave Period Water Wave Height| Depth : Height Remarks
Sea Bottom (m}
i=1/10 5.4 9.8 Offshore
-10,0
i=1/100 5.1 7.4 | Breakwater
5.8m NE--# 8.6 sec. 5.8m
. Harbour
- 9,0 i=1/100 5.0 6,7 Side
Breakwater
2} Prbability Wave
Probability wave (years) i0 25 50 100
_ H 1/3(m) 3.6 | 4.0 | 4.3 | 4.6
Meteorological _ _
data T 1/3(sec) | 7.2 . 7.8'| 8.1
_ H 1/3(m) .31 5.2 5.8 6.5
Synoptic map
T 1/3({sec)| 7.5 | 8.1 | 8.6 | 9.0
Determining the wave Ho = H 1/3 = 5.8m

Lo

By bathymetrical map(Kr =

T 1/3 = B.6m

115.4m(1.56 T2)
Kd = 1.0)

. Equivalent deepwater wave height Ho!

Ho'= Kr.,Kd.Ho = 1,0 x 1.0 x 5.8 = 5.8m

T = 8.65eq

Design wave

Design depth

Slope of sea bottom

-9,0 ~ -10.0
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- Case 1 Design depth —10.dm
Slope of Sea bottom 1/10
Tide level | +0.5
Water depth  h=10,5m -
h/Ho' = 10.5/5.8 = 1,81 Ho'/Lo = 5.8/115.4 = 0,05
h/Lo = 10,5/115.4 = 0,09
By exaﬁple of calculation diagram
Ks = 0,93 '
H1/3 = Ks.Ho' = 0,93 x 5.8 = 5.4m
Hmax = 1.8 % 5.4 .= 9,8m

Case 2 Design depth -10,0
Slope of sea bottom 1/100

Tide level +0,5
water depth h = 10.5m
h/Ho' = 1.81 Ho'/Lo = 0,05

H1/3/Ho' = 0,87(By example of calculation diagramj
H1/3 = 0,87 ¥ 5.8 = 5,1m

hb = 5.1 x 5/100 # 10,5 = 10.8m

hb/Ho' = 10,8/5,8 = 1,86 o

H max/Ho' = 1,26(By example of calculation diagram)

Hmax = 1,26 x 5.8 = 7.4m

Case 3 Design depth -9.0m
Slope of sea bottom 1/100

Tide level +0,5
Water depth h = 9.5m
h/Ho' = 9,5/5.8 = 1.64 Ho'/Lo = 5.8/115.4 = 0,05
h/Lo = 9,5/115.4 = 0,08 o
H 1/3 = Ks.Ho! = 0.85 x 5.8 = 5,0m
H max = 1,15 x 5,8 = 6,7m
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{3) Unit Weight of Silty Layer

Fig,12-1-4(d)
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Depth(ﬁ)

(4) Preconsolidation Pressure

20

30

© Fig.l2~1-4d(e)

Py (Kg/cm'}

0.2 0.4 0.6 0.5 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 8.0

Boring {Remarks)

_ Ground Level

$: O -0.004

s, [ +2.112
S« A 41.40

o} _ S. O +1,947
B, O ~-9.80

Hotes ; About normally conscolldated condition
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12-1-5 Design Seismic Coefficient

'Regional seismic coefficients -0.06 Data of seismic. -

distribution in Turkey

Factors subsoil condition 1.2 ‘Subsoil classes
' Class 3 .;
CQefficieﬁf Qf_imﬁortéﬁcer 1.5 Special class -
KH = 0,06 x 1.2 x 1.5 = 0,108  KH = 0.1

12-1-6 .Unit'Weighf of Construction Materials

Reinforced conicrete

Plaih concrete

Sea wéter(Black Sea)

‘Steel

12-1-7 Surcharge'

Ordinary condition

During earthquakes

: 2,45 t/m3

: 2.30 t/m3 o
: 1.02 t/m3(1.016 t/m3)
: 7.85 t/m3

2,0t/m2
1.0t/m2

Others (Load of cargo handling equipment)

Quay crane (Mu1ti-pufpose)

Unloader {Coal/Ore)

Container crane

Pneumatic unloader {Grain}

Dead weights of materials

(Unit:tf/m3)

Materials Unit Weight Ma;eriéls - |unit weight
Steel ‘7;85 Aspﬁalt concreté - 2;3.

Casting steel 7.85 ..Stone‘ 2.6

Casting iron 7.25 Sand, gravel, rubble(Dry conditions) 1.6

Plain concrete 2.3 " " #  (Wet conditions) 1.8

Reinforced 2.45 " i: (Saturated conditions) 2.0

concrete . I
Timber 0,8 " t(Effective welight in wateL) 1.0
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12-1-8 Coefficient of Static Friction

Concrete against Concrete 0,5

-Coﬁcfété'against Bed rock . 0.5

Concreting in Water against Bed rock|0,7-0.8(Note 1)

Cdﬁcfete_agdinst.Rubble 0.6
Rubble against Rubble 0.8
Timber against Timber 0,5(Dry)-0.2(Wet)

Note: 1) Under standérd conditions, the vélue should be 0.8,
" ‘However, when the bedrock is brittle or includes cracks,

or when the sand mmovement oveY the bedrock is intensive,

the value of the coefficient is to be reduced to about

0,7 depending on such cenditions,
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12-1~9 Materials
(1) Standard Design Strengths of Congrete

Standard design

Description Kind of structural member . strength
{kgf/em2)
Filling concrete S 135

Crown concrete of breakwater, . :
160

concrete cap of box calisson
Wave diésipating concrete block,
Plain concrete o S 180
Concrete block
Foot protection block : .. 160

Coping concrete of wharf,
| Parapet, Foundation of bollard] 180
(gravity type)

Foundation of bollard{pile type).,

240
Parapet
Reinforced Coping concrete of wharf 240
concrete Caisson, cellular block,
‘ 240
L-shaped retaining wharf
Anchorage wall for sheet pile 240
Bending
Apron pavement 45
stress

Allowable compression stress of reinforced concrete 90kgf/¢m2
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(2) Allowable Tensile Stress of Reinforcement

{kgf/cm2)
Kind of stress|(a)Allowable tensile (b)Allowable tensile|(c)Allowable

Kind of ' stress in general stress determind | tensile stress
* by yield strength by fatigque

reinforcement : S strength
" SR 24 1,400 1,400 1,400
S8R 30 1,600 1,800 1,600
Sb. 30A SD30B 1,800 1,800 1,600
8D 35 2,000 2,000 1,800
Notes: SR: Round Bar 5D: Deformed Bar

{(3) Allowable Stresses of Strucutural Steel (kgf/cmz)

- _ Kind of steel
Kind of slress :

'S5K41 SHK41
SHK41M SKY41

Axial tensile stress
{per net sectional area)

1,400

Axial tensile stress
"~ {per gross sectional area)

L S20 1,400
r
20(...!_. <93

r

1,400—8. 4('—)_’—-—_»20)

Lzos
r
12, 000, 000
o 6, 700+ (r )
Dending tensile stress
{per net seclional area) 1,400
Bending commprossive slrcss
(per mross sectional area) 1,400

Member which receives combined
axial and bending stresses

Lo 4 2 210

Tea o

(1} In case of the axial tensile stross
orbonSoie and —apF oS oo
{2) In case of the axial compressive stress

Shearing siress
{per gross sectional area)

300

“Note: During earthquakes 50% Extra
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.(4) Allowable Stresses of Steel Sheet Piles,(kgf/ém?)

R Kind of steel
- S = SY 30 |'sY 40
Kind of stress ‘

Bendihq'ténsile'stress {per net sectional area) 1,800' 2,400

Bénding compressive stress (per gross sectional o '
. : 1,800 2,400
area)

Shearing stress (per gross sectional area) 1,000 1,300

Note: During Earthquakes 50% Extra

{5) Allowable Streesses of Structural Steel (kgf/cmz)

Xind of steel ) 1ssa1 |- | sM s0v

_ 54 41| M 50| su 53
Kind of stress o .. | SMA- 41 _ SMA 50
Axial tensile stress (per sectional area) ; _ 1,406 1,900] 2,100
Axial compressive stxess‘(per gross segtional area) 1,400 1,906 2;100
Bending tensile stress (per'ﬁétzséctional area)} 1,4001 1,900 E,lbo

Bending compressive stress'iper gross sectional area) "1;400 1,%00{ 2,100

Shearing stress (per gross sectional area) 800 1,200 | 1,200

Bearing stress (between steel plaﬁes) ; 2,100 2,800 3,100

Note: During Farthquakes 50% Extra
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(6) Properties of Tie Rod Materials

Safety Factor
Breaking allowable Stress Yield Stress
Breaking trengy
) ) _ Yimld Skreks (kqf/cmz) Elongation
Kind of Steell Streqth 3 Eliowable Strenght
{kgf/fcm”) Breaking
. Ordinarcy Special “Iw) o Oridinary] Special
!kgt‘lcmz) . Strength
Condition|Condition Condition|Condition
5.8.41 4,100 or more|(40mm or lass dia) Y60 1,440 | 24 or more 0.59 4,27 2,85
2,400 or more
(more than 40mm dia} 88Q 1,320 | 24 or more 0.54 4.66 3.10
2,200 or more
5.5.50 5,000 or more| {40mm or less dia) 1,120 1,680 21 or more 0,56 4.46 2.98
: 2,800 or more . R
{more than 40mm dia} 1,040 1,560} 21 or more .52 4.81 3.21
2,600 or more
High Tension
B 5,000 or more 3,300 or more 1,320 1,980 24 or morze .66 3.18 2,52
Steel 30 :
High Tensicn o
6,000 or more 4,000 or more 1,600 2,400 [ 22 or more 0.67 3.75 2,50
Steel 40
High Tension -
7,000 or more 4,500 or wore 1,806 2,700 ] 20 or more Q.64 3.89 2.59
Steel 45

Our extra

situation.

allowable stress of 50% is applicable to  earthguake
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{(7) Corrosion Control General

1)'Corrosi0n Rates of Steel

Corrosive environment - - Corrosion rate (mm/year)
Above H,W.T., : ' 0.3
Sea Between H.W.L. and the LWL -1.00| 0.1 ~ 0.3
id Between L,W.L —-1.,00 and the : _
siae Sea bottom . 0.1 ~50.2
Below the sea bottom , © 0,03
In marine atmbsphere R O T
Land .~ In soil {above the residual
' S 0,03
side water level)

in 5011 {below the reéidual

" water level)

2) Residual Water Level

Sheet Pile Type R W.L=(H.W.L-L.W.,L)x2/3+L.W. L
Gravity Type RMW,L={H.W,L-L.W.L)Yx1/3+L.W.L
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12-1-10 sSafety Factors

(1) Gravity Type

1} The

2) The

u

safety factor against sliding
f.w

F =
The resultant of vertical forces acting on Wall{t)
The resultant of horizontal forces acting on the Wall(t)
Coefficieﬁt of friction between the bottom of the Wall
and the foundation
Safety factor
Ordinary conditions : 1.2 or more
Special conditions : 1,0 or more
safety factor against overturning
WX
Fs—
.Py
The resultant of vertical forces acting on the Wall(t)
The resultant of horizontal forces acting on the Wall(t)
Distance of application line of the resultant force of
the vertical forces acting on the Wall({m)
Height from the application line of the resultant force
of the horizontal forces acting on the Wall
Safety factor

Ordinary conditions i 1.2 or more

Special conditions : 1.1 or more

3) Stability of circular failure

. Circular failure : Ordinary conditionsi 1.3 or more

4} Bearing capacity of Foundation

Bishops Theory Ordinary conditions ; 1.2 or more

Special conditions : 1.0 or more
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(2) Axial Allowable Bearing Capacity
1) Standard Axial Allowable Bearing Capacity

Safety factor

Ordihary

2.5% or more

Bearing Pile

1.5 or more

During Farthquakes
Friction Pile

2,0 or more

2) Standard Allowable Pulling Resistance

Satety factor

Ordinary . 3 or more.

During Barthquakes 2,5 or more

12-1-11 Design Discharge of Filyos River

(1) Catchment Area A = 13,300Km®

{2) Peak Discharge

Recurrent Period (years) | Peak Discharge (m3/éec)
2.33 : . 1,140,022
5 . 1,643.37
10 ' 2,063.96
25 2,588,02
50 2,976,78
100 3,362,67
500 4,260
1,000 4,647
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