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On the Analysis of Structures Consisting of
Curved Beams and Ring Plates

Noriyoshi NIRAsaAWA

Abstract

Curved bridges have become increasingly common in modern high way systems as a
result of smooth traffic flow requirements. Hence, it is desirable to have a refined and
more accurate method of analysis than the present elementary beam theory. This paper
is one attempt to provide a more accurate analysis.

One of the most common curved girders consists of curved beams and ring plates
as shown in Fig. 1. These curved beams and ring plates are combined together along
combination lines, leading to the fact that the forces and displacements of the two con-
stituent elements are continuous. From this condition the forces acting along combina-
tion lines can be solved.

In this paper, the equations defining the displacements of the curved beam with
arbitrary cross sections under arbitrary loads and moments are developed. These expres-
sions are presented from eq. (21) to eq. (26).

A numerical example illustrating the application of the method is shown. Some

interesting results with respect to the effect of radius of a curvature were obtained,
Fig. 9, 10.
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