
1 2

3 4

Canakkale 1915 Bridge 
2023m, 2022

Turkey

Russky island bridge

1104m, 2012

Russia



5

No. Bridges Max. length      
of span (m) Country Year

1 2,023 Turkey 2022

2 1,991 Japan 1998

3 1,700 China 2019

4 1,688 China 2019

5 1,650 China 2009

6 1,624 Denmark 1998

7 1,550 Turkey 2016

8 1,545 Korea 2013

9 1,490 China 2005

10 1,480 China 2018

11 1,418 China 2012

12 1,410 U.K. 1981

13 1,408 Turkey 2016

14 1,385 China 2020

15 1,385 China 1999

16 1,377 China 1997

17 1,310 Norway 2013

18 1,298 U.S.A. 1964

18 1,280 U.S.A. 1937

20 1,280 China 2007 6

No. Bridges Max. length  
of span (m) Country Year

1 1,176 China 2024 (under const.)

2 1,104 Russia 2012

3 1,092 China 2020

4 1,088 China 2008

5 1,018 China 2009

6 938 China 2021

7 926 China 2010

8 920 China 2019

9 890 Japan 1999

10 856 France 1995

11 853 U.S.A.   2024 (under const.)

12 828 China 2019

13 820 China 2019

14 818 China 2013

15 816 China 2010

15 806 China 2017

17 800 Korea 2009

18 800 China 2016

19 780 China 2013

20 768 China 2021

Bering Strait project

Chacao Bridge

Bali-Java Strait project

Sunda Strait project

Braila Bridge

Yemen-Djibouti Strait Project

Gibraltar Strait Project

Osman Gazi Bridge
Yavuz Sultan Selim Bridge 
Canakkale 1915 Bridge

Coastal Highway Megaprojects 

Strait project

Changzhou-Taixing Bridge
Zhangjinggao Bridge

Gordie Howe Inter. Bridge

7

, 2028 

https://www.163.com/dy/article/H4CAQLJB053802OX.html

2300 m Zhangjinggao Bridge

, 2024

https://news.yahoo.co.jp/articles/97254583cae51bc2cf14908af94fd2a0091af6f2

1176 m Changzhou-Taixing Bridge

8



Megaprojects

9

Norway Sweden

Multi-span suspension bridge 

Suspension bridge (3700m)

https://www.theb1m.com/video/norways-47bn-coastal-highway
Cable-stayed bridge + Floating bridge 

, , No. 546/VI-32, 1996 
, No.69, 2005

max

km m 

km m

km m 

km m

km m

1993 ( )

1999

11 12



Five span cable-stayed bridge, 650m

Six span cable-stayed bridge, 300m Nhat Tan Bridge 2015 

Four span cable-stayed bridge, 650m Queensferry Crossing Bridge 2017 

13

2021.9

14
, , , , 1/10

, Vol.51A, 2005

(a-1) 200m - 1/10 model (a-2) 200m - 1/5 model

(b-1) 400m - 1/10 model (b-2) 400m - 1/5 model

(c-1) 600m - 1/10 model (c-2) 600m - 1/5model

15

200-meter span 400-meter span 600-meter span

1/10 model 1/5 model 1/10 model 1/5 model 1/10 model 1/5 model

u 1.94 2.34 2.17 2.27 2.02 1.84 16

L (m)

H/L

BG HG (m)

tu, tl, tw (mm)

SM400
SM400, 
SM490Y

SM400
SM490Y, 
SM570

SM400, 
SM490Y 

AG (m2)

I G (m
4)

BT HT (m)

tT (mm)

SM400 SM400
SM400, 
SM490Y

SM490Y
SM490Y, 
SM570

AT (m2)

IT (m4)

Ac (mm2)

d (mm)

(t)

(t)

(t)

(t)
16



2

2016 2021 2022.6

(3000m)

17

https://www.city.shimonoseki.lg.jp/uploaded/attachment/61613.pdf

Chacao Bridge ( m )

4 4

18

m )

4

19

3 span bridge

4 span bridge

5 span bridge

Oakland bay bridge (USA)

Kurushima bridge (JAPAN)

19

3 (L2 4 (L3 5 (L3

f 17.46 3.01 2.85

f   
V  

= 

2.0
V

f =
H

L3

m

(

20

V
H1 H2



h

SM490Y

SM570

SM490Y

ST1770

ST1570

1-box girder

40.9
35.5

21
Vol.64A, 2018

Sag ratio    Sag ratio      Sag ratio

Tower 
base

Tower 
top

Middle tower

15.0

30.0

12.0

20.0

Side tower

1 2 ( =1.464)

( =2.046)

( =2.263)

( =2.540)

( =2.697)
1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

-10 -8 -6 -4 -2 0 2 4 6 8 10

[m]

1

2

D

L

22

(D+L)

m

3 span bridge

4 span bridge

5 span bridge

2-box girder 1-box girder

SM490Y

SM570

SM490Y

ST1770

ST1570
23

, , , , , 3000m
, Vol.65A, 2019

6-story rigid frame type

Center stay cable (C.S.)

Cross stay frame (X.F.)

24, , No. 546/VI-32, 1996 



Flutter wind speed by X-type frame position

U-d curve 

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

0.20

0 10 20 30 40 50 60 70 80 90 100 110

Wind speed (m/sec)

4spans 1box

4spans 2box

4spans 2box+C.S.

4spans 2box+C.S.+X.F.

Bridge 1-box 2-box
2-box
+C.S.

2-box
+C.S.+X.F.

3-span 52.6 64.6 72.6 93.8

4-span 51.2 64.5 74.1 95.0

5-span 50.8 64.5 74.2 94.6

Flutter wind speed Ucr (m/sec)

Cross stay frame 

1-box girder

2-box girder

25 26

kN m
80000
40000

0
- 40000
- 80000

1

2

, , 

, , , 

, , , 
2

, 2017

kN/m
U10 m/sec

SM490Y SM570 ST1960 ST1570

(MPa) 210 245 255 628

(MPa) 355 430 450 1523 1176

(GPa) 200 200 195 195

* 2.2
27

L1 L2 L3 L4

1.0 1.0 1.0

1.0 1.0 1.5 1.0

D+L T D+W+1/2T D+L(EQ)+EQ T

1.0~1.5 1.5 1.5

D , L , W (U = m/s)
T ( ),  L(EQ)= L1

L3 

( )
L4 

L3 

28
L5, L6



(m2)

(m4)

(m4)

29 30

160

140

120

100

80

60

40

20

0

l/373
Forth Road bridge l/244

D+L5 4.569 m (l/219) 6.973 m (l/143)

D+L6 2.943 m (l/340) 4.131 m (l/242)

31

1.7

2.5

3.0

3.5

4.0

32



33

C1

C2

C3

C4

C1 : 

C2 : PC
PC

C3 : 

PC

C4 : 

%
%

1 2

Ut

uk

29
34

%

29

1.0

( )

0.7

0.4

0.6

0.5

0.0
0.3

0.5 1.5 2.0
0.1

35

1 21.0

( )

0.7

0.4

0.6

0.5

0.0
0.3

0.5 1.5 2.0
0.1

1 2

0 50 100 150 200 250 300 350

L

0.8

0.7

0.6

0.5

0.4

0.3

C1
C2
C3
C4

( )

L 1 2

b

0.105

0.698
*

* 2022.3

a c

a b c

C1 100 130 340

C2 70 120 240

C3 60 90 180

C4 30 60 120

a, b, c

1.7

2.5

3.5

B 0.7,  0.8 a

(N/mm2)



50

35.5

SM570

SM400

req 2.4 

( ) ( )( )

( )

r r F D+ LD+ La f k req
r r r r r =
i i b a ff / r / r

k m b

S

R R R

1.3D+2.2L=1.39 D+L)

S

R
ri

ra

r

rm

rb

ri = 1.40
rb = 1.05
ra = 1.20
rf  = 1.39

38

r r r r
req i b a f

15%

(:30.6)

( :35.9)

( :30.6)

13.50 9.54 12.50 0.38

( t)13.50 8.11 8.75 0.34

15% 30% 12%0%

39

c

T =

H =

rc = y

=h/

T ,     H ,     c

N/mm2

N/mm2

ST1570

ST1770

N/mm2

N/mm2

offset 

ST1570

ST1670

ST1770

ST1860

ST1960

0.2 0.7 0.8 %

offset 

offset 

ST1570 

ST1770 

JSS 2021.3



Ulsan bridge

??

1920 1960 2000 2040

1600

1800

2000

2200

Year

Geroge Washinton

Forth road

Kanmon Hunmber

Runyang

Akashi Kaikyo Osman Gazi

Xihoumen

GwangyangUlsan

Zhangjinggao

World

Japan

41 42

PC
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( )

3.7 
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