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Load Carrying Capacity of Cable-Stayed and Nielsen-Lohse Bridges by
Using Hybrid Cables Consisting of New Fiber Materials and Steel Wires
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Investigated in this paper is the possibility of application of a new hybrid cable consisting of both
carbon or aramid fibers and steel wires to cable-stayed and Nielsen-Lohse bridges. First of all, the
outline of mechanical properties of the new materials is described. Next, a design method of cross
section of the new hybrid cables is proposed on the basis of the factors of safety 1.7, 3.0 and 1.1
against yield limit state of steel wires, ultimate limit state of hybrid cables and hazard state
corresponding to breaking point of new materials by the accidents, respectively. The possibility of
the application of the new hybrid cables to these bridges are confirmed through elasto-plastic and
finite displacement analysis of two types of cable-stayed bridge models with single and three layered
as well as one Nielsen-Lohse bridge model.

Key Words : hybrid-cable, carbon fiber, aramid fiber, steel wire, ultimate strength, yield strength, hazard,

limit state, design method, cable-stayed bridge, Nielsen-Lohse bridge
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