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» －Back Grounds －
» Shortage of Steel after W-War Ⅱ
» Strong Demands for Economical Construction
» Technology Development for Short-Fabrication/

Short-Erection

→ These Evoked New Concept of Suspension-
Bridge
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» Cable-stayed bridges are more economical than 
suspension bridges until 1500m span by recent 
research.

» Steel deck plates will remarkably reduce dead loads as 
a result steel and construction fee become small.
Ex. : Koeln - Muehlheimer Bridge（Suspension Br.）

① Steel of Old bridge 12,800 ton → New one 
only 5,800 ton （55％ reduction）

②New bridge → 250％ (Load capacity)
③Erection of Steel Structure  was only one year !!
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» Streamlined Box-Section Deck
» High Aerodynamic Instability
» Inclined Hanger System with Large 

Damping
» Economical Tower with Single Cell

20% Cost Down comparing with truss deck
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» Surface requiring external painting 
much reduced

» Box sealed off with no maintenance required
» High torsion stiffness
» Light weight compared with truss deck
→ Saving in cable, towers and anchorages

Cable weight is 30% smaller than that of Forth Bridge
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» One third of that for the trusses in drag 
force

» Reduction in wind drag force
» Particularly significant in towers which 

sustain 70% of the wind force on the 
deck as a lateral reaction at the top.
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» 2D-Section Model Test
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» Finding New Section Deck Configuration
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Flutter Speed Vcr is 67.7 m/s
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3D-Full Model Wind Tunnel Tests
・Final Aero-check of  Bridges
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Old American Type  Steel Truss Deck  
Drag is large

Stream Lined Type Steel Box Deck
Drag is small
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» Eddy (Small Vortex) will be produced by
truss sections but box sections will not.

» Wind tunnel model will be  easily fabricated.

» Automatic welding system was firstly applied
Severn Bridge but this will make bridge with
smaller damping.

→ Application of Inclined Hangers 
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Increase of Damping
Afterwards this details were found to be weak for fatigue
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Increase of Damping
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Deck height is  only 1/3 of Forth Bridge

Deck  → 10 % Cost Down
Comparing with truss deck
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» Deck plate  t=12mm (t= 14mm is better now)
» U-stiffener  6mm (t= 8mm is better now)

Afterwards this details were found to be weak for fatigue
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Weight is almost half of Forth Bridge’s tower
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17m length deck erection →Short time erection
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Easy Transportation
without Barge
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Evolution of Box Deck after Severn Bridge
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» Severn Bridge firstly applied box deck 
» Aerodynamically stable section was developed
» Fabrication became easy with auto-welding
» Erection became fast and safe by long deck blocks
» 20% Cost Down comparing with truss deck
» Severn Bridge was the evolution of suspension

bridge in the 20th Century
My Opinion: Wind resistant design is the key
technology for cost-down. Therefore Samsung
must make efforts to develop it. 
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» Sir Gilbert Roberts, The Severn Bridge 
- A New Principle of Design-

Symposium on Suspension Bridge/Lisbon 
1966

» L. T. C. Rolt , The Severn Bridge
- The Story of its History and Construction 

Ministry of Transport and the Welsh Office
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