
 

 
 

 
Abstract In the design of a large span bridge, a hybrid bridge which combines both suspension and cable-

stayed structure inherently comes with higher towers in comparison to the conventional suspension bridge. 

Consequently, the angular change of the main cable at the tower saddle could be larger which causes 

increasing secondary stress in the main cable and the cable becomes more critical in fatigue. Therefore, in 

this study, to deal with the secondary stress in the main cable and enhance the aerodynamic stability, the 

authors aim to develop a 800 m span of concrete butterfly web girder bridge which is a hybrid between an 

extradosed and a suspension structure. In this paper, three different extradosed spans of the proposed 

hybrid bridge are comparatively designed and discussed to confirm their structural behaviors. It is 

confirmed that this new type of hybrid bridge can be designed, and moreover it is found that the system 

with extradosed span to main span ratio 61% is the most efficient system than others.
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  f’ck = 60 24.5 
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PC  SWPR7B(12S15.2) fpu = 1860 77.0 

 SD 345 fsy = 345 77.0 
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 m3 54,990 38,296 32,068 

 

 ton 9,568 10,411 13,495 
 ton 31 61 120 

 ton 7,352 3,729 2,132 
PC  ton 300 349 469 

 ton 17,252 14,551 16,216 

 

 m3 29,862 23,302 22,116 

 

 ton 5,206 6,257 8,944 
 ton 31 61 120 

 ton 3,641 1,844 1,052 
PC  ton 231 294 348 

 ton 9,109 8,456 10,464 

 N/mm2  A B C 

  (14.0)* 9.7 9.1 9.5 
 (200) * 145.7 136.0 142.1 

  (14.0) * 10.5 9.7 10.1 
 (200) * 156.7 145.0 150.9 

  (16.1) * 10.9 10.2 10.4 
 (200) * 163.0 153.0 155.2 
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