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K1 10%FEK (BIT) 4H4&8iEMEiE (SCFL)

- Date of Bridge length Number of Tunnel length Total length
completion (km) islands (km) (km)
1 San Francisco—Oakland Bay Bridge (USA) 1936 3.141 +3.102=6.243  One natural island 0.160 6.403
2 Hampton Roads Bridge—Tunnel (USA) 1957 5.6 One artificial island ~ 2.06 +2.06 =4.12 9.72
3 Chesapeake Bay Bridge—Tunnel (USA) 1964 19+32=222 Four artificial islands 1.6 +1.6=3.2 254
4 Monitor-Merrimac Memorial Bridge-Tunnel (USA) 1992 5.1 Two artificial islands 1.463 6.563
5 Tokyo Bay Aqua-Line (Japan) 1997 4.4 One artificial island 9.6 14.0
6 Great Belt Fixed Link (Denmark) 1997 6.790 + 6.611 = 13.401 One natural island 8.024 21.425
7 Qresund Bridge (Denmark to Sweden) 2000 7.845 One artificial island ~ 4.050 11.895
8 Shanghai Yangtze River Tunnel and Bridge (China) 2009 16.6 One natural island 8.9 255
9 Busan-Geoje Fixed Link (Korea) 2010 1.87 +1.65=3.52 Two natural islands 3.2 6.72
10 Hong Kong—Zhuhai-Macau Bridge (China) 2018 22.9 Two artificial islands 6.7 29.6
Summary Ten projects 1936-2018 3.52-22.9 One to four islands ~ 0.160-9.6 6.403-29.6
|2 8IKBITALA SCFLE R R AN L
Name Navigational channel bridge Non-navigational approach bridge Deep foundation
1 San Francisco—Oakland Bay Bridge 2 X 704 m suspension bridges 48 m concrete girder Piles
427 m cantilever truss
2 Hampton Roads Bridge—Tunnel — 24 m concrete girder Piles
3 Chesapeake Bay Bridge—Tunnel 140 m steel truss span 23 m concrete girder PC cylindrical piles
4 Tokyo Bay Aqua-Line 2 X 240 m continuous steel box- 130 m steel box-box girder Piles
box girders 80 m steel box girder
5 Great Belt Fixed Link 1624 m suspension bridge 110 m concrete girder RC caissons
193 m steel box girder
6 Qresund Bridge 490 m cable-stayed bridge 140 m composite girder RC caissons
120 m composite girder
7 Shanghai Yangtze River Tunnel and Bridge 730 m cable-stayed bridge 105 m composite girder Piles
220 m PC box girder
8 Busan-Geoje Fixed Link 475 m cable-stayed bridge 90 m composite girder Steel caissons
2 X 230 m cable-stayed bridge
Summary Eight projects Four bridge types Three materials Two foundation types

PC: prestressed concrete; RC: reinforced concrete.
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Hampton Roads Bridge Tunnel @resund Fixed Link Busan—Geoje Fixed Link HZM Bridge
Conditions Function Road Road and rail Road Road
Length (km) 2.06 +2.06 3.51 3.24 6.7
Cross-section (m) #11.1 (69.9)" 38.8 x 8.6 26.46 x 9.97 3795 x11.4
Depth to bottom (m) (below sea 33.9 30 50 44.5
level)
Strata River sediments Limestone, glacial deposits ~ Soft clay, medium sand Soft clay, sand
Earthquake zone No No No Yes
Design Trench Equipment  digger dredger

Foundation Gravel-bed

Element (or section)  Type

Number 23
Length 1x90m
Construction ~Prefabricating site Ship-dock
Towing ship 2 tugs

Sunk facilities

between two barges

Monolithic double-shell steel

Steel framework straddling

Screed gravel-bed, with hydraulic jack-up on wharf barge

Segmental RC rectangular box

22 18 33
8§x22m 8x22.5m 8x22.5m
Factory Open dry dock Factory

4 tugs 4 tugs 12 tugs

Pontoon with external positioning

system

* ¢ is the diameter of a cross section of the immersed tube. The number in parenthesis is the inner diameter, the other one is outer diameter, of the tube.

#£4 BITHH Y TBM%iE

Great Belt Fixed Link Trans-Tokyo Bay Highway  Shanghai Yangtze River Tunnel and Bridge
Conditions Function Rail Road Road
Length (km) 8.02 +8.02 9.6+9.6 7.47 +7.47
Depth to bottom (m) (below 75 60 50
water level)
Strata Glacier residuals, mud limestone  Soft deposits Soft clay, medium sand
Earthquake zone No Yes Yes
Design Linings Segments 5+1 11+1 9+1
Dimensions (mm) 400 x 1650 650 x 1500 650 x 200
Inner lining (mm)  Without 300 (RC) Without
Construction TBM Type EPB Slurry Mixed-slurry
Diameter* (m) #8.7 $14.14 $15.43
Number 4 8 2

EPB: earth pressure balance.
* Here, diameter is referred to the bore diameter of the TBM tunnel.
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