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Conceptual design

The requirements insisted on the architectural quality of the design to be developed,

underlying a familiarity with the lines and shapes of the two previous suspension bridges

across the strait.

1. The bridge must be a suspension bridge 

2. It must be in line with the architecture of the two existing bridges

3. The new suspension bridge should carry:

• a roadway with four lanes in each direction

• two railways tracks.

4. The bridge must be completed in 36 months !







Conceptual design

The minimal span was1275 m

Stays:  15’900 to.

Main cable: 0 to.

Hangers: 0 to.

Total HP steel: 15’900 to.

Concrete pylon: 30’400 m3

Total length: 2145 m

Stays:  7’600 to.

Main cable: 14’600 to.

Hangers: 100 to.

Total HP steel: 22’300 to.

Concrete pylon: 23’700 m3

Tptal length: 2’000 m

Stays:  0 to.

Main cable: 27’400 to.

Hangers: 1’300 to.

Total HP steel: 28’700 to.

Concrete pylon: 20’600 m3

Tptal length: 2’000 m

Cable stayed bridge

Hybrid bridge

Suspension bridge

* Values with DW of 600 kN/m !
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It is a BOT type contract, awarded to “ICA”, that includes: - Odayeri – Paşaköy 60 km (Motorway + BB3)

- Istoç – Odayeri 22 km (Connection road)

- Reşadiye – Çamlık 13 km (Connection road)



Design Team



BB3 Overall Organization



Conceptual design



Geometry

Third Bosphorus Bridge

A High Rigidity Suspension Bridge concept

A shape towers

Height of tower from ground level 

EUROPE   321,90 m

ASIA  317,90 m

329,90 m
255,40 m

The main span has been extended to avoid 

towers in water 

No water pollution

No interaction with navigation channel

No interaction with fishing zones

Secure the foundation concept and timeframe



Functional Cross Section

58.50 m

N. 4 traffic lanes

Pro. speed 120 km/h 

L = 15,60 m

N. 2 railway lanes

Project speed 

160 km/h High Speed

80 km/h freight train 
N. 1 pedestrian 

walks
L = 2,50 m

5.50 m

N. 4 traffic lanes

Pro. speed 120 km/h 

L = 15,60 m
N. 1 pedestrian 

walks
L = 2,50 m



Terminology and Geometry



Main Span

Stiffening zone

Stiffening cables in extreme sides

Suspended zone

Main cables hangers in central zone 

near railway

Transition zone
Stiffening cables in extreme sides 

Hangers in the middle



Main Span



Side Spans and ground approach

Side span zone

Stiffening cable in the internal zone, 

near the railway

G r o u n d

A p p r o a c h S i d e  

S p a n s

Ground approach zone

Stiffening cable in the internal zone, 

near the railway



Balance of longitudinal forces

17 stiffening cables17 stiffening cables



5 stiffening

cables

5 stiffening

cables



17 hangers



Effects of unsymetrical train loads

Longitudinal displacement



Pendular bearings

Pendular bear ings  have  been 

chosen in  order  to  contro l  

long i tud i na l  d isp lacements  

and se ismic  behaviour.

The  des ign  o f  the  ver t ica l  

rad ius  opt imised  the  fo l low ing  

4  e f fec ts :

• Tempera ture  e f fec ts

• Tra in  s topping  on  the  br idge

• Dynamic  t ra in

• Ear thquake



Pendular bearings



Concrete deck side spans

Pendular bearings

Pendular bear ings  have  been 

chosen in  order  to  contro l  

long i tud i na l  d isp lacements  

and se ismic  behaviour.

The  des ign  o f  the  ver t ica l  

rad ius  opt imised  the  fo l low ing  

4  e f fec ts :

• Tempera ture  e f fec ts

• Tra in  s topping  on  the  br idge

• Dynamic  t ra in

• Ear thquake



Geotecn icha l ana lyses – t ower  sha f t





Tower Shafts – Diameter 20 m / depth 20 

m

Europe North – Phase 8

Europe South – Phase 5

Designed by the tower free standing situation and by minimal reinforcement against

shrinkage thermal effects during construction



Anchorage Blocks



Anchorage Blocks

50 m

3
2
 m

50 m

5
0
 m



Anchorage Blocks



Anchorage Blocks



Anchorage Blocks



• March 2014

Anchorage Blocks



• May 2014

Anchorage Blocks



ground approach



ground approach

• March 2014



Concrete side spans



Side Spans – global design

- Mul t ip le  ce l l  box g i rder,  47m wide and 5,3m h igh 

- 5 s ide spans (44+45+60+60+71m) + main span connect ion (24m)

- 10 Girders  ( inc lud ing 2 main g i rders  – G4)

- 21 Diaphragms spaced 15m

- 17 s t i f fen ing cables anchor ing in  main Gi rder  – G4

- Suppor ts  under  main g i rders  G4



Side Spans – global design



Side Spans – global design

Construction stages (phases 1 to 6)

Phase 1 Phase 2 Phase 4 Phase 5Phase 3 Phase 6

1. Concret ing in  3  phases 

a.  bot tom s lab

b.  Wal ls  (g i rders  + d iaphragms)

c.  top s lab

2. 100% Transversa l  prest ress ing 

tens ion ing (d iaphragms and s lab)

3. Removal  o f  s ide scaffo ld ing ( to  re -use 

2 phases la ter ) ,  except ion:   ph.  5  & 6

4. 100% Longi tud ina l  prest ress ing 

tens ion ing,  except ion:  ph.  5  and 6 



Side Spans 



Side Spans 



Side Spans 



Towers



Towers Geometry



Tower – global  design

Just i f icat ion in  const ruc t ion ( f reestanding z=+304m)

- Longi tud ina l  wind in const ruc t ion v 10m,ref=25m/s

- Geometr ica l imper fec t ion ex=ey=30cm

- ULS combinat ion :  1 .0/1.35 G + 1.5 W + 0.9 T

- Non- l inear ca lcu lat ion (geometr ica l and mater ia l )  

V e r t i c a l  r e i n f o r c e m e n t r a t i o  r= 1 %

4  f3 2  s = 2 0 c m

N o n - l i n e a r c u r ve f o r  c o n c r e t e



Tower – construct ion

Const ruct ion of  the tower



Tower – construct ion

Const ruct ion of  the tower



Tower – construct ion

Const ruct ion of  the tower



Tower Anchorage boxes

Number of Anchorage boxes 22 X 4 = 88

Total weight 2.820 t



Tower Anchorage boxes



Tower construction

March 2014



Tower construction



Tower construction

Anchor boxes



Main span – steel deck



Dalle orthotrope

Dalle orthotrope "classique"

Tôle : ép. 14 mm et 12 mm

Augets : 300 x 300, ép. 8 et 7 mm

Acier S460



Dalle orthotrope
Dalle orthotrope "classique" + Supports des futures voies

Tôle : ép. 14 mm et 12 mm Profils reconstitués

Augets : 300 x 300, ép. 7 mm



Fonctionnement transversal

• Zone haubanée

P1 A3A0 P2

cl
ea

ra
nc

e 
bo

rd
el

in
e

ch
an

ne
l a

xi
s

200.000

na
vi

ga
tio

n 
ch

an
ne

l

cl
ea

ra
nc

e 
bo

rd
el

in
e navigation channel

200.000

P1-E

x :   424898.4709

y : 4563876.1138

P0 (origin)

x :   425497.7000

y : 4563506.6000

P2-A

x :   426096.9291

y : 4563137.0862

point  n

°

39

x: 425393.7065

y: 4563721.2635

point  n

°

10

x: 425671.0276

y: 4563496.2901

A3-A

x :   426418.6743

y : 4562938.6825

A0-E

x :   424576.7257

y : 4564074.5175

58
.3

40
°

1408.00

704.00 704.00

378.00 378.00

24.00 284.5024.00284.50

71.0071.0060.0060.00

92.50

346.0082.40

1.00

45.00

92.50 1.00

60.00 60.00 45.00

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

22 Stiffening cables / 22 Berkitme kablosu (S1EMN ... S22EMN)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBN ... S1EBN)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S1EMS ... S22EMS)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBS ... S1EBS)

21x 15.00 = 315.00

40.00

156.00

156.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

N

   . . .   H2

8

EMN)

16x 24.00 = 384.00

12.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

S

   . . .   H2

8

EMS)

16x 24.00 = 384.00

12.00 17  Ha nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H28AM

S

   . . .   H1

2

AMS)

16x 24.00 = 384.00

12.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMS ... S1AMS)

21x 24.00 = 504.00

156.00 44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABS ... S22ABS)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMN ... S1AMN)

21x 24.00 = 504.00

44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABN ... S22ABN)

21x 15.00 = 315.00

40.00156.00

17  H

a

nger s  / 
 

17 

 

Askı

 

  halat

ı

  ( H28AM

N

   . . .   H1

2

AMN)

16x 24.00 = 384.00

12.00
MN

MS

MN

MS

MN

MS

MN

MS

39
.8

0
39

.8
0

40
.2

0
40

.2
0

44.0098.00 44.00 98.00

x :   424661.4673

y : 4564040.4718

3.
65

3.
65

3.
65

3.
65

x :   424645.1961

y : 4564014.0853

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

x :   426350.2039

y : 4562999.1147

x :   426333.9327

y : 4562972.7282

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

line bridge center

köprü  m

e

r kez  ha

t

t ı

line bridge center

köprü  m

e

r kez  ha

t

t ı

de
ni

zy
ol

u 
 k

a

na
l ı

denizyolu  k

a

nal ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

ka
na

l e
ks

en
i

P1 P2 A3A0 P2P1

64.000

74.50074.500

8.000
12.000 12.000

0.000

74.500

314.700

329.910

8.000

0.000

74.500

329.910 329.910

74.716

329.910

74.716

P1 P2

329.910

8.000
12.000

73.32172.781 73.86172.37671.980 73.861 73.321 72.781 72.376 71.980

65.000 65.000

-12.000-12.000 -12.000
-8.000

22 Stiffening cables / 22 Berkitme kablosu

21x 15.00 = 315.00

23.00

1408.00378.00

704.00704.00

24.00

378.00

24.00

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

284.00

44.00

jfk

71.0060.0060.00

clearance envelope

2.0092.00

ab
ut

m
en

t E
0

284.00

60.00 44.0071.00 60.00

2.00 92.00

40.20 40.20

Ø
  2

0

.0
0

39.80 39.80

Ø
  2

0

.0
0

346.0382.40
20.00

Ø

66
.5

0

1151.95

deck vertical curve: R= 64'000.00m

506.025

deck  l

o

ngi tudi nal   pr ofi le   :   stra

i

ght    slope

 

 →   0.9

%

20.00

Ø

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu

21x 24.00 = 504.00

44.00

22
 B

er
ki

tm
e 

ka
bl

os
u

21
x 

3.
00

 =
 6

3.
00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı
16x 24.00 = 384.00

12.00

40.00 156.00

Ø  2

0

. 00 60.40 Ø  20 . 00

13.61 70.07 13.61

pi
er

 E
1

Ø  2

0

. 00 59.60 Ø  20 . 00

13.56 69.23 13.56

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

ab
ut

m
en

t A
0

506.025

deck  l

o

ngi tudi nal   pr

o

fi le   :  

s

tra

i

ght    slope

 

 ←   0.9

%

308.00

concrete deck / beton tabliye

1360.00

steel  de ck  /   çeli k  t abli ye

92.00

approach concrete part

308.00

concrete deck / beton tabliye

92.00

approach concrete part

MN

MS

S22EBN

S22EBS

S21EBN

S21EBS

S20EBN

S20EBS

S19EBN

S19EBS

S18EBN

S18EBS

S17EBN

S17EBS

S16EBN

S16EBS

S15EBN

S15EBS

S14EBN

S14EBS

S13EBN

S13EBS

S12EBN

S12EBS

S11EBN

S11EBS

S10EBN

S10EBS

S9EBN

S9EBS

S8EBN

S8EBS

S7EBN

S7EBS

S6EBN

S6EBS

S5EBN

S5EBS

S4EBN

S4EBS

S3EBN

S3EBS

S2EBN

S2EBS

S1EBN

S1EBS

S1EMN

S1EMS

S2EMN

S2EMS

S3EMN

S3EMS

S4EMN

S4EMS

S5EMN

S5EMS

S6EMN

S6EMS

S7EMN

S7EMS

S8EMN

S8EMS

S9EMN

S9EMS

S10EMN

S10EMS

S11EMN

S11EMS

S12EMN

S12EMS

S13EMN

S13EMS

S14EMN

S14EMS

S15EMN

S15EMS

S16EMN

S16EMS

S17EMN

S17EMS

S18EMN

S18EMS

S19EMN

S19EMS

S20EMN

S20EMS

S21EMN

S21EMS

S22EMN

S22EMS

S22AMN

S22AMS

S21AMN

S21AMS

S20AMN

S20AMS

S19AMN

S19AMS

S18AMN

S18AMS

S17AMN

S17AMS

S16AMN

S16AMS

S15AMN

S15AMS

S14AMN

S14AMS

S13AMN

S13AMS

S12AMN

S12AMS

S11AMN

S11AMS

S10AMN

S10AMS

S9AMN

S9AMS

S8AMN

S8AMS

S7AMN

S7AMS

S6AMN

S6AMS

S5AMN

S5AMS

S4AMN

S4AMS

S3AMN

S3AMS

S2AMN

S2AMS

S1AMN

S1AMS

S1ABN

S1ABS

S2ABN

S2ABS

S3ABN

S3ABS

S4ABN

S4ABS

S5ABN

S5ABS

S6ABN

S6ABS

S7ABN

S7ABS

S8ABN

S8ABS

S9ABN

S9ABS

S10ABN

S10ABS

S11ABN

S11ABS

S12ABN

S12ABS

S13ABN

S13ABS

S14ABN

S14ABS

S15ABN

S15ABS

S16ABN

S16ABS

S17ABN

S17ABS

S18ABN

S18ABS

S19ABN

S19ABS

S20ABN

S20ABS

S21ABN

S21ABS

S22ABN

S22ABS

MN

MS

MN

MS

H22EMN

H22EMS

H21EMN

H21EMS

H20EMN

H20EMS

H19EMN

H19EMS

H18EMN

H18EMS

H17EMN

H17EMS

H16EMN

H16EMS

H15EMN

H15EMS

H23EMN

H23EMS

H24EMN

H24EMS

H25EMN

H25EMS

H26EMN

H26EMS

H27EMN

H27EMS

H28EMN

H28EMS

H22AMN

H22AMS

H21AMN

H21AMS

H20AMN

H20AMS

H19AMN

H19AMS

H18AMN

H18AMS

H17AMN

H17AMS

H16AMN

H16AMS

H15AMN

H15AMS

H23AMN

H23AMS

H24AMN

H24AMS

H25AMN

H25AMS

H26AMN

H26AMS

H27AMN

H27AMS

H28AMN

H28AMS

22 Stiffening cables

22 Berkitme kablosu

(S1EMN ... S22EMN)

22 Stiffening cables

22 Berkitme kablosu

(S1EMS ... S22EMS)

MN + 17 Hangers

MN  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMN ... H28EMN)

MS + 17 Hangers

MS  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMS ... H28EMS)

22 Stiffening cables

22 Berkitme kablosu

(S1ABN / S22ABN)

22 Stiffening cables

22 Berkitme kablosu

(S1ABS / S22ABS)

MNMS

H14EMN

H14EMS

H13EMN

H13EMS

H12EMN

H12EMS

H14AMN

H14AMS

H13AMN

H13AMS

H12AMN

H12AMS

20
.0

0

20
.0

0

45.00 45.00

20
.0

0

62
.5

0
20

.0
0

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-E

x :   424898.4709

y : 4563876.1138

P2-A

x :   426096.9291

y : 4563137.0862

-8.000 -8.000

78.244

0.000

Ø  2

0

. 00

-8.000

20
.0

0

-12.000

Ø  2

0

. 00

20
.0

0

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu

21x 15.00 = 315.00

23.0022 Stiffening cables / 22 Berkitme kablosu

21x 24.00 = 504.00

44.00

22
 B

er
ki

tm
e 

ka
bl

os
u

21
x 

3.
00

 =
 6

3.
00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı
16x 24.00 = 384.00

12.00

40.00156.00

64.50064.00063.40062.80064.500 64.000 63.400

49.000

84
.0

0°

96.75°

84
.0

0°

96.75°

1% 1%

lin
e 

br
id

ge
 c

en
te

r

kö
pr
ü 
 m

e rk
ez

  
ha

t

tı

lin
e 

br
id

ge
 c

en
te

r

kö
pr
ü 
 m

e rk
ez

  
ha

t

tı

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

axis tower

kule ekseni

axis tower

kule ekseni

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

beton  y

a

kl aşı m  kı

s

mı

ke
na

ra
ya

k 
E

0

or
ta

 a
ya

k 
E

1

pi
er

 E
2

or
ta

 a
ya

k 
E

2

pi
er

 E
3

or
ta

 a
ya

k 
E

3

pi
er

 E
4

or
ta

 a
ya

k 
E

4
22

 S
tif

fe
ni

ng
 c

ab
le

s

tabliye  b

o

yuna  pr

o

fi li  :  

s

abi

t

   eğim 

 

→  %0.9 tabliye  d

ü

şey  kur bu:   R=   64'00 0.00m tabliye  b

o

yuna  pro fi li  :  s abit    eğim   ←  %0.9

22
 S

tif
fe

ni
ng

 c
ab

le
s

beton  y

a

kl aşım  kı

s

mı

pi
er

 A
4

or
ta

 a
ya

k 
A

4

pi
er

 A
3

or
ta

 a
ya

k 
A

3

pi
er

 A
2

or
ta

 a
ya

k 
A

2

pi
er

 A
1

or
ta

 a
ya

k 
A

1

ke
na

ra
ya

k 
A

0

gabari  z

a

r fı

0

calibre

10cm5

situation / vaziyet
ölçek  /

 

 sc

a

l e   1:2000

longitudinal elevation / boyuna elevasyon
ölçek  /

 

 sc

a

l e   1:2000

coordinates in accordance with ITRF system

koordinatlar  I

T

RF  si

s

temi n e   gör

e

  veri

l

mişti r

avrupa  y

a

kası   -­

 

 

k

o

n

u

m

   /   eu

r

ope

a

n   si de  -

­

   l oca

t

i

o

n

asya  ya kası   -­   k

o

n

u

m

   /   asi an   side  -­    l ocat i on

GEOMETRICAL  L

O

CATI ON  / 

 

GEO

M

ET R İ K  KONU

M

16.04.2013

vg

jfk

td

. . .

. . .

. . .

. . .

K B AMG 0 A A 0 17 G1:2000 

V. GILLER

J-F. KLEIN

T. DELEMONT

KMO3

İŞİN  A

D

I

NAME OF WORK
ODAYERİ  -

­   

P

A

Ş

A

KÖY   ( INC

L

UDI NG  3 r d  

B

OSPHO

R

US   BRI DGE)

CONSTRUCTION, OPERATION AND TRANSFER OF SECTION

THROUGH BOT MODEL

KUZEY  M

A

RMA RA  (3

.

  BOĞ

A

Z    KÖPR

Ü

SÜ   DAHİL

)

   OTOYOL

U

   PROJ ESİ

ODAYERİ  -

­
 

 

P
A
Ş

A

KÖY   ( 3. 

 

BOĞAZ

 

  KÖPRÜS

Ü

   DAHİ L) 

 

KESİ Mİ

YİD  M

O

DEL İ   il

e

   YAP

I

LMASI ,   İŞLE

T

İ LMESİ    v e  D

E

VRİ 

 

İ Şİ

NORTHERN MARMARA MOTORWAY (INCLUDING 3rd BOSPHORUS BRIDGE)

and Communications

Ministry of Transport Maritime Affairs

REPUBLIC OF TURKEY

Haberleşme  B

a

kanl ığı

Ulaştırma  D

e

ni zci lik  ve   

T.C.

(PAFTA ADI)

PROJENİN  A

D

I

DRAWING NAME

REV.NO. TARİH  /

 

 DA

T

E

KM

AÇIKLAMA  /  EXP LANATI ON

PROJE  F

İ

RMA SI

DESIGNER

General Directorate Of HighwaysKarayolları  G enel   Mü dür l üğü

1.  B

ö

l ge  Mü

d

ür l üğü 1st Division Directorate

Sub consultants.

TARİH  /

 

 DA

T

E. .

ÖLÇEK  /

 

 Sc

a

l e Proje Aşama Bölüm Diliİmalat  Ti pi Döküman  Ti pi Rev.Pafta  Nu ma r ası

3.  B

O

ĞAZ  KÖ

P

RÜSÜ   /  

3

rd 

 

BOSPH

O

RUS   BRI DGE UYGULAMA
DETAIL DESIGN

... / ... / ........ ... / ... / ........ ... / ... / ........

KONTROL EDEN / UYGUNDUR /
APPROVED BYCHECKED BY

... / ... / ........

... / ... / ........ ... / ... / ........ ... / ... / ........

KONTROL EDEN / ONAYLAYAN/
APPROVED BYCHECKED BY

... / ... / ........

İçtaş İnşaat

Sanayi ve Ticaret A.Ş.

Astaldi S.p.A

... / ... / ........

YAPAN

DESIGNED BY

KONTROL

CHECKED BY

ONAY

APPROVED BY



Fonctionnement transversal

• Zone haubanée

P1 A3A0 P2

cl
ea

ra
nc

e 
bo

rd
el

in
e

ch
an

ne
l a

xi
s

200.000

na
vi

ga
tio

n 
ch

an
ne

l

cl
ea

ra
nc

e 
bo

rd
el

in
e navigation channel

200.000

P1-E

x :   424898.4709

y : 4563876.1138

P0 (origin)

x :   425497.7000

y : 4563506.6000

P2-A

x :   426096.9291

y : 4563137.0862

point  n

°

39

x: 425393.7065

y: 4563721.2635

point  n

°

10

x: 425671.0276

y: 4563496.2901

A3-A

x :   426418.6743

y : 4562938.6825

A0-E

x :   424576.7257

y : 4564074.5175

58
.3

40
°

1408.00

704.00 704.00

378.00 378.00

24.00 284.5024.00284.50

71.0071.0060.0060.00

92.50

346.0082.40

1.00

45.00

92.50 1.00

60.00 60.00 45.00

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

22 Stiffening cables / 22 Berkitme kablosu (S1EMN ... S22EMN)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBN ... S1EBN)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S1EMS ... S22EMS)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBS ... S1EBS)

21x 15.00 = 315.00

40.00

156.00

156.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

N

   . . .   H2

8

EMN)

16x 24.00 = 384.00

12.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

S

   . . .   H2

8

EMS)

16x 24.00 = 384.00

12.00 17  Ha nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H28AM

S

   . . .   H1

2

AMS)

16x 24.00 = 384.00

12.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMS ... S1AMS)

21x 24.00 = 504.00

156.00 44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABS ... S22ABS)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMN ... S1AMN)

21x 24.00 = 504.00

44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABN ... S22ABN)

21x 15.00 = 315.00

40.00156.00

17  H

a

nger s  / 
 

17 

 

Askı

 

  halat

ı

  ( H28AM

N

   . . .   H1

2

AMN)

16x 24.00 = 384.00

12.00
MN

MS

MN

MS

MN

MS

MN

MS

39
.8

0
39

.8
0

40
.2

0
40

.2
0

44.0098.00 44.00 98.00

x :   424661.4673

y : 4564040.4718

3.
65

3.
65

3.
65

3.
65

x :   424645.1961

y : 4564014.0853

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

x :   426350.2039

y : 4562999.1147

x :   426333.9327

y : 4562972.7282

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

line bridge center

köprü  m

e

r kez  ha

t

t ı

line bridge center

köprü  m

e

r kez  ha

t

t ı

de
ni

zy
ol

u 
 k

a

na
l ı

denizyolu  k

a

nal ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

ka
na

l e
ks

en
i

P1 P2 A3A0 P2P1

64.000

74.50074.500

8.000
12.000 12.000

0.000

74.500

314.700

329.910

8.000

0.000

74.500

329.910 329.910

74.716

329.910

74.716

P1 P2

329.910

8.000
12.000

73.32172.781 73.86172.37671.980 73.861 73.321 72.781 72.376 71.980

65.000 65.000

-12.000-12.000 -12.000
-8.000

22 Stiffening cables / 22 Berkitme kablosu

21x 15.00 = 315.00

23.00

1408.00378.00

704.00704.00

24.00

378.00

24.00

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

284.00

44.00

jfk

71.0060.0060.00

clearance envelope

2.0092.00

ab
ut

m
en

t E
0

284.00

60.00 44.0071.00 60.00

2.00 92.00

40.20 40.20

Ø
  2

0

.0
0

39.80 39.80

Ø
  2

0

.0
0

346.0382.40
20.00

Ø

66
.5

0

1151.95

deck vertical curve: R= 64'000.00m

506.025

deck  l

o

ngi tudi nal   pr ofi le   :   stra

i

ght    slope

 

 →   0.9

%

20.00

Ø

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu

21x 24.00 = 504.00

44.00

22
 B

er
ki

tm
e 

ka
bl

os
u

21
x 

3.
00

 =
 6

3.
00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı
16x 24.00 = 384.00

12.00

40.00 156.00

Ø  2

0

. 00 60.40 Ø  20 . 00

13.61 70.07 13.61

pi
er

 E
1

Ø  2

0

. 00 59.60 Ø  20 . 00

13.56 69.23 13.56

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

ab
ut

m
en

t A
0

506.025

deck  l

o

ngi tudi nal   pr

o

fi le   :  

s

tra

i

ght    slope

 

 ←   0.9

%

308.00

concrete deck / beton tabliye

1360.00

steel  de ck  /   çeli k  t abli ye

92.00

approach concrete part

308.00

concrete deck / beton tabliye

92.00

approach concrete part

MN

MS

S22EBN

S22EBS

S21EBN

S21EBS

S20EBN

S20EBS

S19EBN

S19EBS

S18EBN

S18EBS

S17EBN

S17EBS

S16EBN

S16EBS

S15EBN

S15EBS

S14EBN

S14EBS

S13EBN

S13EBS

S12EBN

S12EBS

S11EBN

S11EBS

S10EBN

S10EBS

S9EBN

S9EBS

S8EBN

S8EBS

S7EBN

S7EBS

S6EBN

S6EBS

S5EBN

S5EBS

S4EBN

S4EBS

S3EBN

S3EBS

S2EBN

S2EBS

S1EBN

S1EBS

S1EMN

S1EMS

S2EMN

S2EMS

S3EMN

S3EMS

S4EMN

S4EMS

S5EMN

S5EMS

S6EMN

S6EMS

S7EMN

S7EMS

S8EMN

S8EMS

S9EMN

S9EMS

S10EMN

S10EMS

S11EMN

S11EMS

S12EMN

S12EMS

S13EMN

S13EMS

S14EMN

S14EMS

S15EMN

S15EMS

S16EMN

S16EMS

S17EMN

S17EMS

S18EMN

S18EMS

S19EMN

S19EMS

S20EMN

S20EMS

S21EMN

S21EMS

S22EMN

S22EMS

S22AMN

S22AMS

S21AMN

S21AMS

S20AMN

S20AMS

S19AMN

S19AMS

S18AMN

S18AMS

S17AMN

S17AMS

S16AMN

S16AMS

S15AMN

S15AMS

S14AMN

S14AMS

S13AMN

S13AMS

S12AMN

S12AMS

S11AMN

S11AMS

S10AMN

S10AMS

S9AMN

S9AMS

S8AMN

S8AMS

S7AMN

S7AMS

S6AMN

S6AMS

S5AMN

S5AMS

S4AMN

S4AMS

S3AMN

S3AMS

S2AMN

S2AMS

S1AMN

S1AMS

S1ABN

S1ABS

S2ABN

S2ABS

S3ABN

S3ABS

S4ABN

S4ABS

S5ABN

S5ABS

S6ABN

S6ABS

S7ABN

S7ABS

S8ABN

S8ABS

S9ABN

S9ABS

S10ABN

S10ABS

S11ABN

S11ABS

S12ABN

S12ABS

S13ABN

S13ABS

S14ABN

S14ABS

S15ABN

S15ABS

S16ABN

S16ABS

S17ABN

S17ABS

S18ABN

S18ABS

S19ABN

S19ABS

S20ABN

S20ABS

S21ABN

S21ABS

S22ABN

S22ABS

MN

MS

MN

MS

H22EMN

H22EMS

H21EMN

H21EMS

H20EMN

H20EMS

H19EMN

H19EMS

H18EMN

H18EMS

H17EMN

H17EMS

H16EMN

H16EMS

H15EMN

H15EMS

H23EMN

H23EMS

H24EMN

H24EMS

H25EMN

H25EMS

H26EMN

H26EMS

H27EMN

H27EMS

H28EMN

H28EMS

H22AMN

H22AMS

H21AMN

H21AMS

H20AMN

H20AMS

H19AMN

H19AMS

H18AMN

H18AMS

H17AMN

H17AMS

H16AMN

H16AMS

H15AMN

H15AMS

H23AMN

H23AMS

H24AMN

H24AMS

H25AMN

H25AMS

H26AMN

H26AMS

H27AMN

H27AMS

H28AMN

H28AMS

22 Stiffening cables

22 Berkitme kablosu

(S1EMN ... S22EMN)

22 Stiffening cables

22 Berkitme kablosu

(S1EMS ... S22EMS)

MN + 17 Hangers

MN  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMN ... H28EMN)

MS + 17 Hangers

MS  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMS ... H28EMS)

22 Stiffening cables

22 Berkitme kablosu

(S1ABN / S22ABN)

22 Stiffening cables

22 Berkitme kablosu

(S1ABS / S22ABS)

MNMS

H14EMN

H14EMS

H13EMN

H13EMS

H12EMN

H12EMS

H14AMN

H14AMS

H13AMN

H13AMS

H12AMN

H12AMS

20
.0

0

20
.0

0

45.00 45.00

20
.0

0

62
.5

0
20

.0
0

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-E

x :   424898.4709

y : 4563876.1138

P2-A

x :   426096.9291

y : 4563137.0862

-8.000 -8.000

78.244

0.000

Ø  2

0

. 00

-8.000

20
.0

0

-12.000

Ø  2

0

. 00

20
.0

0

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu

21x 15.00 = 315.00

23.0022 Stiffening cables / 22 Berkitme kablosu

21x 24.00 = 504.00

44.00

22
 B

er
ki

tm
e 

ka
bl

os
u

21
x 

3.
00

 =
 6

3.
00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı
16x 24.00 = 384.00

12.00

40.00156.00

64.50064.00063.40062.80064.500 64.000 63.400

49.000

84
.0

0°

96.75°

84
.0

0°

96.75°

1% 1%

lin
e 

br
id

ge
 c

en
te

r

kö
pr
ü 
 m

e rk
ez

  
ha

t

tı

lin
e 

br
id

ge
 c

en
te

r

kö
pr
ü 
 m

e rk
ez

  
ha

t

tı

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

axis tower

kule ekseni

axis tower

kule ekseni

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

beton  y

a

kl aşı m  kı

s

mı

ke
na

ra
ya

k 
E

0

or
ta

 a
ya

k 
E

1

pi
er

 E
2

or
ta

 a
ya

k 
E

2

pi
er

 E
3

or
ta

 a
ya

k 
E

3

pi
er

 E
4

or
ta

 a
ya

k 
E

4
22

 S
tif

fe
ni

ng
 c

ab
le

s

tabliye  b

o

yuna  pr

o

fi li  :  

s

abi

t

   eğim 

 

→  %0.9 tabliye  d

ü

şey  kur bu:   R=   64'00 0.00m tabliye  b

o

yuna  pro fi li  :  s abit    eğim   ←  %0.9

22
 S

tif
fe

ni
ng

 c
ab

le
s

beton  y

a

kl aşım  kı

s

mı

pi
er

 A
4

or
ta

 a
ya

k 
A

4

pi
er

 A
3

or
ta

 a
ya

k 
A

3

pi
er

 A
2

or
ta

 a
ya

k 
A

2

pi
er

 A
1

or
ta

 a
ya

k 
A

1

ke
na

ra
ya

k 
A

0

gabari  z

a

r fı

0

calibre

10cm5

situation / vaziyet
ölçek  /

 

 sc

a

l e   1:2000

longitudinal elevation / boyuna elevasyon
ölçek  /

 

 sc

a

l e   1:2000

coordinates in accordance with ITRF system

koordinatlar  I

T

RF  si

s

temi n e   gör

e

  veri

l

mişti r

avrupa  y

a

kası   -­

 

 

k

o

n

u

m

   /   eu

r

ope

a

n   si de  -

­

   l oca

t

i

o

n

asya  ya kası   -­   k

o

n

u

m

   /   asi an   side  -­    l ocat i on

GEOMETRICAL  L

O

CATI ON  / 

 

GEO

M

ET R İ K  KONU

M

16.04.2013

vg

jfk

td

. . .

. . .

. . .

. . .

K B AMG 0 A A 0 17 G1:2000 

V. GILLER

J-F. KLEIN

T. DELEMONT

KMO3

İŞİN  A

D

I

NAME OF WORK
ODAYERİ  -

­   

P

A

Ş

A

KÖY   ( INC

L

UDI NG  3 r d  

B

OSPHO

R

US   BRI DGE)

CONSTRUCTION, OPERATION AND TRANSFER OF SECTION

THROUGH BOT MODEL

KUZEY  M

A

RMA RA  (3

.

  BOĞ

A

Z    KÖPR

Ü

SÜ   DAHİL

)

   OTOYOL

U

   PROJ ESİ

ODAYERİ  -

­
 

 

P
A
Ş

A

KÖY   ( 3. 

 

BOĞAZ

 

  KÖPRÜS

Ü

   DAHİ L) 

 

KESİ Mİ

YİD  M

O

DEL İ   il

e

   YAP

I

LMASI ,   İŞLE

T

İ LMESİ    v e  D

E

VRİ 

 

İ Şİ

NORTHERN MARMARA MOTORWAY (INCLUDING 3rd BOSPHORUS BRIDGE)

and Communications

Ministry of Transport Maritime Affairs

REPUBLIC OF TURKEY

Haberleşme  B

a

kanl ığı

Ulaştırma  D

e

ni zci lik  ve   

T.C.

(PAFTA ADI)

PROJENİN  A

D

I

DRAWING NAME

REV.NO. TARİH  /

 

 DA

T

E

KM

AÇIKLAMA  /  EXP LANATI ON

PROJE  F

İ

RMA SI

DESIGNER

General Directorate Of HighwaysKarayolları  G enel   Mü dür l üğü

1.  B

ö

l ge  Mü

d

ür l üğü 1st Division Directorate

Sub consultants.

TARİH  /

 

 DA

T

E. .

ÖLÇEK  /

 

 Sc

a

l e Proje Aşama Bölüm Diliİmalat  Ti pi Döküman  Ti pi Rev.Pafta  Nu ma r ası

3.  B

O

ĞAZ  KÖ

P

RÜSÜ   /  

3

rd 

 

BOSPH

O

RUS   BRI DGE UYGULAMA
DETAIL DESIGN

... / ... / ........ ... / ... / ........ ... / ... / ........

KONTROL EDEN / UYGUNDUR /
APPROVED BYCHECKED BY

... / ... / ........

... / ... / ........ ... / ... / ........ ... / ... / ........

KONTROL EDEN / ONAYLAYAN/
APPROVED BYCHECKED BY

... / ... / ........

İçtaş İnşaat

Sanayi ve Ticaret A.Ş.

Astaldi S.p.A

... / ... / ........

YAPAN

DESIGNED BY

KONTROL

CHECKED BY

ONAY

APPROVED BY

X Y

Z

BB3-troncon de tablier-mzh04 Andre                                4678-F-MZH04-V01-CAS_UNITAIRESS

STRUCTURE INITIALE

UNITES: kN,  M NO ELEMENTS : GEOMETRIE         

TOUTES LES ARETES       

PERSPECTIVE (PV,PF,PO)

    X         Y         Z     

   993.78   1149.33   1338.19   

    36.00      0.00     -2.70   

    36.00      0.00     93.08   

         MIN        MAX

X     -1.715     73.715

Y    -29.250     29.250

Z     -6.621      1.222

SELECTION DES ELEMENTS

T,M-2,G-41A50

DESFIN  9.4 20/03/14



Fonctionnement transversal

• Zone haubanée

P1 A3A0 P2

cl
ea

ra
nc

e 
bo

rd
el

in
e

ch
an

ne
l a

xi
s

200.000

na
vi

ga
tio

n 
ch

an
ne

l

cl
ea

ra
nc

e 
bo

rd
el

in
e navigation channel

200.000

P1-E

x :   424898.4709

y : 4563876.1138

P0 (origin)

x :   425497.7000

y : 4563506.6000

P2-A

x :   426096.9291

y : 4563137.0862

point  n

°

39

x: 425393.7065

y: 4563721.2635

point  n

°

10

x: 425671.0276

y: 4563496.2901

A3-A

x :   426418.6743

y : 4562938.6825

A0-E

x :   424576.7257

y : 4564074.5175

58
.3

40
°

1408.00

704.00 704.00

378.00 378.00

24.00 284.5024.00284.50

71.0071.0060.0060.00

92.50

346.0082.40

1.00

45.00

92.50 1.00

60.00 60.00 45.00

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

22 Stiffening cables / 22 Berkitme kablosu (S1EMN ... S22EMN)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBN ... S1EBN)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S1EMS ... S22EMS)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBS ... S1EBS)

21x 15.00 = 315.00

40.00

156.00

156.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

N

   . . .   H2

8

EMN)

16x 24.00 = 384.00

12.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

S

   . . .   H2

8

EMS)

16x 24.00 = 384.00

12.00 17  Ha nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H28AM

S

   . . .   H1

2

AMS)

16x 24.00 = 384.00

12.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMS ... S1AMS)

21x 24.00 = 504.00

156.00 44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABS ... S22ABS)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMN ... S1AMN)

21x 24.00 = 504.00

44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABN ... S22ABN)

21x 15.00 = 315.00

40.00156.00

17  H

a

nger s  / 
 

17 

 

Askı

 

  halat

ı

  ( H28AM

N

   . . .   H1

2

AMN)

16x 24.00 = 384.00

12.00
MN

MS

MN

MS

MN

MS

MN

MS

39
.8

0
39

.8
0

40
.2

0
40

.2
0

44.0098.00 44.00 98.00

x :   424661.4673

y : 4564040.4718

3.
65

3.
65

3.
65

3.
65

x :   424645.1961

y : 4564014.0853

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

x :   426350.2039

y : 4562999.1147

x :   426333.9327

y : 4562972.7282

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

line bridge center

köprü  m

e

r kez  ha

t

t ı

line bridge center

köprü  m

e

r kez  ha

t

t ı

de
ni

zy
ol

u 
 k

a

na
l ı

denizyolu  k

a

nal ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

ka
na

l e
ks

en
i

P1 P2 A3A0 P2P1

64.000

74.50074.500

8.000
12.000 12.000

0.000

74.500

314.700

329.910

8.000

0.000

74.500

329.910 329.910

74.716

329.910

74.716

P1 P2

329.910

8.000
12.000

73.32172.781 73.86172.37671.980 73.861 73.321 72.781 72.376 71.980

65.000 65.000

-12.000-12.000 -12.000
-8.000

22 Stiffening cables / 22 Berkitme kablosu

21x 15.00 = 315.00

23.00

1408.00378.00

704.00704.00

24.00

378.00

24.00

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

284.00

44.00

jfk

71.0060.0060.00

clearance envelope

2.0092.00

ab
ut

m
en

t E
0

284.00

60.00 44.0071.00 60.00

2.00 92.00

40.20 40.20

Ø
  2

0

.0
0

39.80 39.80

Ø
  2

0

.0
0

346.0382.40
20.00

Ø

66
.5

0

1151.95

deck vertical curve: R= 64'000.00m

506.025

deck  l

o

ngi tudi nal   pr ofi le   :   stra

i

ght    slope

 

 →   0.9

%

20.00

Ø

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu

21x 24.00 = 504.00

44.00

22
 B

er
ki

tm
e 

ka
bl

os
u

21
x 

3.
00

 =
 6

3.
00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı
16x 24.00 = 384.00

12.00

40.00 156.00

Ø  2

0

. 00 60.40 Ø  20 . 00

13.61 70.07 13.61

pi
er

 E
1

Ø  2

0

. 00 59.60 Ø  20 . 00

13.56 69.23 13.56

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

ab
ut

m
en

t A
0

506.025

deck  l

o

ngi tudi nal   pr

o

fi le   :  

s

tra

i

ght    slope

 

 ←   0.9

%

308.00

concrete deck / beton tabliye

1360.00

steel  de ck  /   çeli k  t abli ye

92.00

approach concrete part

308.00

concrete deck / beton tabliye

92.00

approach concrete part

MN

MS

S22EBN

S22EBS

S21EBN

S21EBS

S20EBN

S20EBS

S19EBN

S19EBS

S18EBN

S18EBS

S17EBN

S17EBS

S16EBN

S16EBS

S15EBN

S15EBS

S14EBN

S14EBS

S13EBN

S13EBS

S12EBN

S12EBS

S11EBN

S11EBS

S10EBN

S10EBS

S9EBN

S9EBS

S8EBN

S8EBS

S7EBN

S7EBS

S6EBN

S6EBS

S5EBN

S5EBS

S4EBN

S4EBS

S3EBN

S3EBS

S2EBN

S2EBS

S1EBN

S1EBS

S1EMN

S1EMS

S2EMN

S2EMS

S3EMN

S3EMS

S4EMN

S4EMS

S5EMN

S5EMS

S6EMN

S6EMS

S7EMN

S7EMS

S8EMN

S8EMS

S9EMN

S9EMS

S10EMN

S10EMS

S11EMN

S11EMS

S12EMN

S12EMS

S13EMN

S13EMS

S14EMN

S14EMS

S15EMN

S15EMS

S16EMN

S16EMS

S17EMN

S17EMS

S18EMN

S18EMS

S19EMN

S19EMS

S20EMN

S20EMS

S21EMN

S21EMS

S22EMN

S22EMS

S22AMN

S22AMS

S21AMN

S21AMS

S20AMN

S20AMS

S19AMN

S19AMS

S18AMN

S18AMS

S17AMN

S17AMS

S16AMN

S16AMS

S15AMN

S15AMS

S14AMN

S14AMS

S13AMN

S13AMS

S12AMN

S12AMS

S11AMN

S11AMS

S10AMN

S10AMS

S9AMN

S9AMS

S8AMN

S8AMS

S7AMN

S7AMS

S6AMN

S6AMS

S5AMN

S5AMS

S4AMN

S4AMS

S3AMN

S3AMS

S2AMN

S2AMS

S1AMN

S1AMS

S1ABN

S1ABS

S2ABN

S2ABS

S3ABN

S3ABS

S4ABN

S4ABS

S5ABN

S5ABS

S6ABN

S6ABS

S7ABN

S7ABS

S8ABN

S8ABS

S9ABN

S9ABS

S10ABN

S10ABS

S11ABN

S11ABS

S12ABN

S12ABS

S13ABN

S13ABS

S14ABN

S14ABS

S15ABN

S15ABS

S16ABN

S16ABS

S17ABN

S17ABS

S18ABN

S18ABS

S19ABN

S19ABS

S20ABN

S20ABS

S21ABN

S21ABS

S22ABN

S22ABS

MN

MS

MN

MS

H22EMN

H22EMS

H21EMN

H21EMS

H20EMN

H20EMS

H19EMN

H19EMS

H18EMN

H18EMS

H17EMN

H17EMS

H16EMN

H16EMS

H15EMN

H15EMS

H23EMN

H23EMS

H24EMN

H24EMS

H25EMN

H25EMS

H26EMN

H26EMS

H27EMN

H27EMS

H28EMN

H28EMS

H22AMN

H22AMS

H21AMN

H21AMS

H20AMN

H20AMS

H19AMN

H19AMS

H18AMN

H18AMS

H17AMN

H17AMS

H16AMN

H16AMS

H15AMN

H15AMS

H23AMN

H23AMS

H24AMN

H24AMS

H25AMN

H25AMS

H26AMN

H26AMS

H27AMN

H27AMS

H28AMN

H28AMS

22 Stiffening cables

22 Berkitme kablosu

(S1EMN ... S22EMN)

22 Stiffening cables

22 Berkitme kablosu

(S1EMS ... S22EMS)

MN + 17 Hangers

MN  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMN ... H28EMN)

MS + 17 Hangers

MS  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMS ... H28EMS)

22 Stiffening cables

22 Berkitme kablosu

(S1ABN / S22ABN)

22 Stiffening cables

22 Berkitme kablosu

(S1ABS / S22ABS)

MNMS

H14EMN

H14EMS

H13EMN

H13EMS

H12EMN

H12EMS

H14AMN

H14AMS

H13AMN

H13AMS

H12AMN

H12AMS

20
.0

0

20
.0

0

45.00 45.00

20
.0

0

62
.5

0
20

.0
0

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-E

x :   424898.4709

y : 4563876.1138

P2-A

x :   426096.9291

y : 4563137.0862

-8.000 -8.000

78.244

0.000

Ø  2

0

. 00

-8.000

20
.0

0

-12.000

Ø  2

0

. 00

20
.0

0

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu

21x 15.00 = 315.00

23.0022 Stiffening cables / 22 Berkitme kablosu

21x 24.00 = 504.00

44.00

22
 B

er
ki

tm
e 

ka
bl

os
u

21
x 

3.
00

 =
 6

3.
00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı
16x 24.00 = 384.00

12.00

40.00156.00

64.50064.00063.40062.80064.500 64.000 63.400

49.000

84
.0

0°

96.75°

84
.0

0°

96.75°

1% 1%

lin
e 

br
id

ge
 c

en
te

r

kö
pr
ü 
 m

e rk
ez

  
ha

t

tı

lin
e 

br
id

ge
 c

en
te

r

kö
pr
ü 
 m

e rk
ez

  
ha

t

tı

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

axis tower

kule ekseni

axis tower

kule ekseni

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

beton  y

a

kl aşı m  kı

s

mı

ke
na

ra
ya

k 
E

0

or
ta

 a
ya

k 
E

1

pi
er

 E
2

or
ta

 a
ya

k 
E

2

pi
er

 E
3

or
ta

 a
ya

k 
E

3

pi
er

 E
4

or
ta

 a
ya

k 
E

4
22

 S
tif

fe
ni

ng
 c

ab
le

s

tabliye  b

o

yuna  pr

o

fi li  :  

s

abi

t

   eğim 

 

→  %0.9 tabliye  d

ü

şey  kur bu:   R=   64'00 0.00m tabliye  b

o

yuna  pro fi li  :  s abit    eğim   ←  %0.9

22
 S

tif
fe

ni
ng

 c
ab

le
s

beton  y

a

kl aşım  kı

s

mı

pi
er

 A
4

or
ta

 a
ya

k 
A

4

pi
er

 A
3

or
ta

 a
ya

k 
A

3

pi
er

 A
2

or
ta

 a
ya

k 
A

2

pi
er

 A
1

or
ta

 a
ya

k 
A

1

ke
na

ra
ya

k 
A

0

gabari  z

a

r fı

0

calibre

10cm5

situation / vaziyet
ölçek  /

 

 sc

a

l e   1:2000

longitudinal elevation / boyuna elevasyon
ölçek  /

 

 sc

a

l e   1:2000

coordinates in accordance with ITRF system

koordinatlar  I

T

RF  si

s

temi n e   gör

e

  veri

l

mişti r

avrupa  y

a

kası   -­

 

 

k

o

n

u

m

   /   eu

r

ope

a

n   si de  -

­

   l oca

t

i

o

n

asya  ya kası   -­   k

o

n

u

m

   /   asi an   side  -­    l ocat i on

GEOMETRICAL  L

O

CATI ON  / 

 

GEO

M

ET R İ K  KONU

M

16.04.2013

vg

jfk

td

. . .

. . .

. . .

. . .

K B AMG 0 A A 0 17 G1:2000 

V. GILLER

J-F. KLEIN

T. DELEMONT

KMO3

İŞİN  A

D

I

NAME OF WORK
ODAYERİ  -

­   

P

A

Ş

A

KÖY   ( INC

L

UDI NG  3 r d  

B

OSPHO

R

US   BRI DGE)

CONSTRUCTION, OPERATION AND TRANSFER OF SECTION

THROUGH BOT MODEL

KUZEY  M

A

RMA RA  (3

.

  BOĞ

A

Z    KÖPR

Ü

SÜ   DAHİL

)

   OTOYOL

U

   PROJ ESİ

ODAYERİ  -

­
 

 

P
A
Ş

A

KÖY   ( 3. 

 

BOĞAZ

 

  KÖPRÜS

Ü

   DAHİ L) 

 

KESİ Mİ

YİD  M

O

DEL İ   il

e

   YAP

I

LMASI ,   İŞLE

T

İ LMESİ    v e  D

E

VRİ 

 

İ Şİ

NORTHERN MARMARA MOTORWAY (INCLUDING 3rd BOSPHORUS BRIDGE)

and Communications

Ministry of Transport Maritime Affairs

REPUBLIC OF TURKEY

Haberleşme  B

a

kanl ığı

Ulaştırma  D

e

ni zci lik  ve   

T.C.

(PAFTA ADI)

PROJENİN  A

D

I

DRAWING NAME

REV.NO. TARİH  /

 

 DA

T

E

KM

AÇIKLAMA  /  EXP LANATI ON

PROJE  F

İ

RMA SI

DESIGNER

General Directorate Of HighwaysKarayolları  G enel   Mü dür l üğü

1.  B

ö

l ge  Mü

d

ür l üğü 1st Division Directorate

Sub consultants.

TARİH  /

 

 DA

T

E. .

ÖLÇEK  /

 

 Sc

a

l e Proje Aşama Bölüm Diliİmalat  Ti pi Döküman  Ti pi Rev.Pafta  Nu ma r ası

3.  B

O

ĞAZ  KÖ

P

RÜSÜ   /  

3

rd 

 

BOSPH

O

RUS   BRI DGE UYGULAMA
DETAIL DESIGN

... / ... / ........ ... / ... / ........ ... / ... / ........

KONTROL EDEN / UYGUNDUR /
APPROVED BYCHECKED BY

... / ... / ........

... / ... / ........ ... / ... / ........ ... / ... / ........

KONTROL EDEN / ONAYLAYAN/
APPROVED BYCHECKED BY

... / ... / ........

İçtaş İnşaat

Sanayi ve Ticaret A.Ş.

Astaldi S.p.A

... / ... / ........

YAPAN

DESIGNED BY

KONTROL

CHECKED BY

ONAY

APPROVED BY

X Y

Z

BB3-troncon de tablier-mzh04 Andre                                4678-F-MZH04-V01-CAS_UNITAIRESS

STRUCTURE INITIALE

UNITES: kN,  M NO ELEMENTS : GEOMETRIE         

TOUTES LES ARETES       

PERSPECTIVE (PV,PF,PO)

    X         Y         Z     

   993.78   1149.33   1338.19   

    36.00      0.00     -2.70   

    36.00      0.00     93.08   

         MIN        MAX

X     -1.715     73.715

Y    -29.250     29.250

Z     -6.621      1.222

SELECTION DES ELEMENTS

T,M-2,G-41A50,-1A8064

DESFIN  9.4 20/03/14



Fonctionnement transversal

• Zone haubanée

P1 A3A0 P2

cl
ea

ra
nc

e 
bo

rd
el

in
e

ch
an

ne
l a

xi
s

200.000

na
vi

ga
tio

n 
ch

an
ne

l

cl
ea

ra
nc

e 
bo

rd
el

in
e navigation channel

200.000

P1-E

x :   424898.4709

y : 4563876.1138

P0 (origin)

x :   425497.7000

y : 4563506.6000

P2-A

x :   426096.9291

y : 4563137.0862

point  n

°

39

x: 425393.7065

y: 4563721.2635

point  n

°

10

x: 425671.0276

y: 4563496.2901

A3-A

x :   426418.6743

y : 4562938.6825

A0-E

x :   424576.7257

y : 4564074.5175

58
.3

40
°

1408.00

704.00 704.00

378.00 378.00

24.00 284.5024.00284.50

71.0071.0060.0060.00

92.50

346.0082.40

1.00

45.00

92.50 1.00

60.00 60.00 45.00

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

22 Stiffening cables / 22 Berkitme kablosu (S1EMN ... S22EMN)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBN ... S1EBN)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S1EMS ... S22EMS)

21x 24.00 = 504.00

44.0022 Stiffening cables / 22 Berkitme kablosu (S22EBS ... S1EBS)

21x 15.00 = 315.00

40.00

156.00

156.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

N

   . . .   H2

8

EMN)

16x 24.00 = 384.00

12.00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H12EM

S

   . . .   H2

8

EMS)

16x 24.00 = 384.00

12.00 17  Ha nger s  / 

 

17 

 

Askı

 

  halat

ı

  ( H28AM

S

   . . .   H1

2

AMS)

16x 24.00 = 384.00

12.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMS ... S1AMS)

21x 24.00 = 504.00

156.00 44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABS ... S22ABS)

21x 15.00 = 315.00

40.00

22 Stiffening cables / 22 Berkitme kablosu (S22AMN ... S1AMN)

21x 24.00 = 504.00

44.00 22 Stiffening cables / 22 Berkitme kablosu (S1ABN ... S22ABN)

21x 15.00 = 315.00

40.00156.00

17  H

a

nger s  / 
 

17 

 

Askı

 

  halat

ı

  ( H28AM

N

   . . .   H1

2

AMN)

16x 24.00 = 384.00

12.00
MN

MS

MN

MS

MN

MS

MN

MS

39
.8

0
39

.8
0

40
.2

0
40

.2
0

44.0098.00 44.00 98.00

x :   424661.4673

y : 4564040.4718

3.
65

3.
65

3.
65

3.
65

x :   424645.1961

y : 4564014.0853

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

3.
65

x :   426350.2039

y : 4562999.1147

x :   426333.9327

y : 4562972.7282

ax
is

 to
w

er

ku
le

 e
ks

en
i

ax
is

 to
w

er

ku
le

 e
ks

en
i

line bridge center

köprü  m

e

r kez  ha

t

t ı

line bridge center

köprü  m

e

r kez  ha

t

t ı

de
ni

zy
ol

u 
 k

a

na
l ı

denizyolu  k

a

nal ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

aç
ık

lık
  s ını

r 
 ha

t

t ı

ka
na

l e
ks

en
i

P1 P2 A3A0 P2P1

64.000

74.50074.500

8.000
12.000 12.000

0.000

74.500

314.700

329.910

8.000

0.000

74.500

329.910 329.910

74.716

329.910

74.716

P1 P2

329.910

8.000
12.000

73.32172.781 73.86172.37671.980 73.861 73.321 72.781 72.376 71.980

65.000 65.000

-12.000-12.000 -12.000
-8.000

22 Stiffening cables / 22 Berkitme kablosu

21x 15.00 = 315.00

23.00

1408.00378.00

704.00704.00

24.00

378.00

24.00

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

284.00

44.00

jfk

71.0060.0060.00

clearance envelope

2.0092.00

ab
ut

m
en

t E
0

284.00

60.00 44.0071.00 60.00

2.00 92.00

40.20 40.20

Ø
  2

0

.0
0

39.80 39.80

Ø
  2

0

.0
0

346.0382.40
20.00

Ø

66
.5

0

1151.95

deck vertical curve: R= 64'000.00m

506.025

deck  l

o

ngi tudi nal   pr ofi le   :   stra

i

ght    slope

 

 →   0.9

%

20.00

Ø

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu

21x 24.00 = 504.00

44.00

22
 B

er
ki

tm
e 

ka
bl

os
u

21
x 

3.
00

 =
 6

3.
00

17  H

a

nger s  / 

 

17 

 

Askı

 

  halat

ı
16x 24.00 = 384.00

12.00

40.00 156.00

Ø  2

0

. 00 60.40 Ø  20 . 00

13.61 70.07 13.61

pi
er

 E
1

Ø  2

0

. 00 59.60 Ø  20 . 00

13.56 69.23 13.56

ex
pa

ns
io

n 
 j

o

in
t 
 / 

 

gen

l

eş
me

  
de

rz

i

ab
ut

m
en

t A
0

506.025

deck  l

o

ngi tudi nal   pr

o

fi le   :  

s

tra

i

ght    slope

 

 ←   0.9

%

308.00

concrete deck / beton tabliye

1360.00

steel  de ck  /   çeli k  t abli ye

92.00

approach concrete part

308.00

concrete deck / beton tabliye

92.00

approach concrete part

MN

MS

S22EBN

S22EBS
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S16EBS

S15EBN

S15EBS

S14EBN

S14EBS

S13EBN

S13EBS

S12EBN

S12EBS

S11EBN

S11EBS

S10EBN

S10EBS

S9EBN

S9EBS

S8EBN

S8EBS

S7EBN

S7EBS

S6EBN

S6EBS

S5EBN

S5EBS

S4EBN

S4EBS

S3EBN

S3EBS

S2EBN

S2EBS

S1EBN

S1EBS

S1EMN

S1EMS

S2EMN

S2EMS

S3EMN

S3EMS

S4EMN

S4EMS

S5EMN

S5EMS

S6EMN

S6EMS

S7EMN

S7EMS

S8EMN

S8EMS

S9EMN

S9EMS

S10EMN

S10EMS

S11EMN

S11EMS

S12EMN

S12EMS

S13EMN

S13EMS

S14EMN

S14EMS

S15EMN

S15EMS

S16EMN

S16EMS

S17EMN

S17EMS

S18EMN

S18EMS

S19EMN

S19EMS

S20EMN

S20EMS

S21EMN

S21EMS

S22EMN

S22EMS

S22AMN

S22AMS

S21AMN

S21AMS

S20AMN

S20AMS

S19AMN

S19AMS

S18AMN

S18AMS

S17AMN

S17AMS

S16AMN

S16AMS

S15AMN

S15AMS

S14AMN

S14AMS

S13AMN

S13AMS

S12AMN

S12AMS

S11AMN

S11AMS

S10AMN

S10AMS

S9AMN

S9AMS

S8AMN

S8AMS

S7AMN

S7AMS

S6AMN

S6AMS

S5AMN

S5AMS

S4AMN

S4AMS

S3AMN

S3AMS

S2AMN

S2AMS

S1AMN

S1AMS

S1ABN

S1ABS

S2ABN

S2ABS

S3ABN

S3ABS

S4ABN

S4ABS

S5ABN

S5ABS

S6ABN

S6ABS

S7ABN

S7ABS

S8ABN

S8ABS

S9ABN

S9ABS

S10ABN

S10ABS

S11ABN

S11ABS

S12ABN

S12ABS

S13ABN

S13ABS

S14ABN

S14ABS

S15ABN

S15ABS

S16ABN

S16ABS

S17ABN

S17ABS

S18ABN

S18ABS

S19ABN

S19ABS

S20ABN

S20ABS

S21ABN

S21ABS

S22ABN

S22ABS

MN

MS

MN

MS

H22EMN

H22EMS

H21EMN

H21EMS

H20EMN

H20EMS

H19EMN

H19EMS

H18EMN

H18EMS

H17EMN

H17EMS

H16EMN

H16EMS

H15EMN

H15EMS

H23EMN

H23EMS

H24EMN

H24EMS

H25EMN

H25EMS

H26EMN

H26EMS

H27EMN

H27EMS

H28EMN

H28EMS

H22AMN

H22AMS

H21AMN

H21AMS

H20AMN

H20AMS

H19AMN

H19AMS

H18AMN

H18AMS

H17AMN

H17AMS

H16AMN

H16AMS

H15AMN

H15AMS

H23AMN

H23AMS

H24AMN

H24AMS

H25AMN

H25AMS

H26AMN

H26AMS

H27AMN

H27AMS

H28AMN

H28AMS

22 Stiffening cables

22 Berkitme kablosu

(S1EMN ... S22EMN)

22 Stiffening cables

22 Berkitme kablosu

(S1EMS ... S22EMS)

MN + 17 Hangers

MN  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMN ... H28EMN)

MS + 17 Hangers

MS  +

 

 17

 

  Ask

ı

   Hala

t

ı

(H12EMS ... H28EMS)

22 Stiffening cables

22 Berkitme kablosu

(S1ABN / S22ABN)

22 Stiffening cables

22 Berkitme kablosu

(S1ABS / S22ABS)

MNMS

H14EMN

H14EMS

H13EMN

H13EMS

H12EMN

H12EMS

H14AMN

H14AMS

H13AMN

H13AMS

H12AMN

H12AMS

20
.0

0

20
.0

0

45.00 45.00

20
.0

0

62
.5

0
20

.0
0

P1-ES

x :   424877.3708

y : 4563841.8964

z :             8.0000

P1-EN

x :   424919.5709

y : 4563910.3311

z :             8.0000

P2-AN

x :   426117.8193

y : 4563170.9631

z :           12.0000

P2-AS

x :   426076.0390

y : 4563103.2093

z :           12.0000

P1-E

x :   424898.4709

y : 4563876.1138

P2-A

x :   426096.9291

y : 4563137.0862

-8.000 -8.000

78.244

0.000

Ø  2

0

. 00

-8.000

20
.0

0

-12.000

Ø  2

0

. 00

20
.0

0

25
5.

41

22 Stiffening cables / 22 Berkitme kablosu
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Fonctionnement transversal

• Zone haubanée
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BB3-troncon de tablier Andre                                 4678-F-MZH03-V01-CAS_UNITAIRES

COURBE DE NXX 

UNITES: kN,  M

COMB=     REAC=   

  1.00      -46.9    

DELT=  35.0     

      X  0.100    

TMIN =-3.328E+03

TMAX = 3.491E+03

DANS LA STRUCTURE INITIALE

VUE EN PLAN X Y          MIN        MAX

X     -1.715     73.715

Y    -24.550     24.550

Z     -6.915      1.233

SELECTION DES ELEMENTS

T,M-2,-1A8064,G-41A50

DESFIN  9.4 21/03/14
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• Rail pour passerelle de maintenance
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Fonctionnement transversal

• Rail pour passerelle de maintenance



Fonctionnement transversal

• Rail pour passerelle de maintenance



Fonctionnement transversal

• Rail pour passerelle de maintenance



Fonctionnement transversal

• Zone haubanée
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BB3-troncon de tablier Andre                                 4678-F-MZH03-V01-CAS_UNITAIRES
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UNITES: kN,  M

COMB=     REAC=   

  1.00      -46.9    

DELT=  35.0     

      X  0.100    

TMIN =-3.328E+03

TMAX = 3.491E+03

DANS LA STRUCTURE INITIALE

VUE EN PLAN X Y          MIN        MAX

X     -1.715     73.715

Y    -24.550     24.550

Z     -6.915      1.233

SELECTION DES ELEMENTS

T,M-2,-1A8064,G-41A50

DESFIN  9.4 21/03/14



Fonctionnement transversal

• Rail pour passerelle de maintenance
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fichier exemple maillage Finelg herode                                     4678-F-V09-CADRES-NOEUD10

COURBE DE SICM

UNITES: kN,  M

COMB=     REAC=   

  4.00      -58.7    

DELT= 0.336E+05 

      X  0.100E-02

TMIN =  0.00    

TMAX = 4.287E+05

DANS LA STRUCTURE INITIALE

VUE EN PLAN X Y

AGRAND.

         MIN        MAX

U     -1.657      2.787

V     -0.151      1.641

SELECTION DES ELEMENTS

TOUS

DESFIN  9.4 21/03/14
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TMIN =-3.328E+03

TMAX = 3.491E+03

DANS LA STRUCTURE INITIALE

VUE EN PLAN X Y          MIN        MAX

X     -1.715     73.715

Y    -24.550     24.550

Z     -6.915      1.233

SELECTION DES ELEMENTS

T,M-2,-1A8064,G-41A50

DESFIN  9.4 21/03/14
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UNITES: kN,  M

COMB=     REAC=   

  1.00      -46.9    

DELT=  35.0     

      X  0.100    

TMIN =-2.872E+03

TMAX = 3.458E+03

DANS LA STRUCTURE INITIALE

VUE EN PLAN X Y          MIN        MAX

X     -1.715     73.715

Y    -24.550     24.550

Z     -6.915      1.233

SELECTION DES ELEMENTS

T,-1A8064,M-02,G-41A50

-40015A42031
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Fonctionnement longitudinal

Flexion générale



Fonctionnement longitudinal

Déformation générale guidée par la section du câble principal.

Le dimensionnement global du tablier dépend de cette déformation.

Impact technologique sur :

- Les pentes

- Le drainage

Flexion générale

3,90 m



Fonctionnement longitudinal

Torsion



Fonctionnement longitudinal

Torsion

Raideur en torsion régie par :

- La section des haubans

- L'inertie en torsion du caisson

5,7 %



Fonctionnement longitudinal

Flexion transversale

Paramètre déterminant : 

Raideur transversale du tablier

1,80 m



Fonctionnement longitudinal

• Déformations régies par :

• La raideur du câble principal

• La raideur des haubans

• La raideur en torsion du tablier

• La raideur en flexion transversale du tablier



Fonctionnement longitudinal

• Impact inhabituel de ces déformations 
importantes :
• Grandes valeurs de rotations imposées aux ancrages des 

haubans et des suspentes

• +

• Importance relative des charges variables (42 
%) :

• Grandes variations de l'effet chaînette des haubans
qui amplifient encore ces rotations

Position sous ch. perm.

Position sous ch. max.

Position sous ch. min.



Ancrages des haubans
Ancrage



Ancrages des haubans



Ancrages des haubans



Ancrages des haubans



Ancrages des haubans

Rotation : 4 %



Ancrages des haubans
Déviateurs



Ancrages des haubans
Déviateurs



Ancrages des haubans
Déviateurs



Ancrages des haubans
Déviateurs



Vent, Essais en soufflerie,

Aciers moulés des selles,

Comportement en fatigue,

Amortisseurs des haubans,

Montage en encorbellement,

Levage du tablier suspendu,

Clavage,

A dans deux ans ...  


