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Feasibility of a 1,400 m Span Steel Cable-Stayed Bridge

Masatsugu Nagai’; Yozo Fujino® Hiroki Yamaguchi®; and Eiji lwasaki®

Abstract: This paper describes the feasibility of 1,400 m steel cable-stayed bridges from both structural and economic viewpoints,
Because the weight of a steel girder strongly affects the total cost of the bridge, the writers present a procedure to obtain & minimum
weight for a girder that ensures safety against static and dynamic instabilities. For static instability, elastoplastic, finite-displacement
analysis under in-plane load and elastic, finite-displacement analysis under displacement-dependent wind load are conducted; for dynamic
instability, multimodal flutter analysis is carried out. It is shown that static critical wind velocity of lateral torsional buckling governs the
dimension of the girder. Finally, the writers briefly compare a cabie-stayed bridge with suspension bridge alternatives.

DOI: 10.1061/(ASCE)1084-0702(2004)9:5(444)
CE Database subject headings: Project feasibility; Bridges, cable-stayed: Bridges. steel; Bridges, suspension.
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Table 3. Comparison of Steel Volume (MN)

Suspension Cable-stayed
Location bridge® bridge”
Girder 312 448
[119.6 kN/m)] [162.8 kN/m]
Tower 141 271
Cable 191 110
(334} (193)
Toral 646 &9
(787} (912)
Ratio L.O0 1.28
(1.00) (1.16)

350+ 1,500+350 m (=2,600 m).
PERO+1,400+680 m (=2,760 m).
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