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Forces of Arch Structures induced by Displacement at Supporting Edges

(In case of Parabolic Arch with Low Rise and H Shape in Section)

Kikuo Hiraoka

Isao Mitani

Tadahiro Fukusumi
Abstract

While the beam structure resists external load by the bending moment, arch structure is a load resistant
type by axial force and it has merit of material efficiency. In order to exhibit such characteristics, the
displacement of the edges must be prevented. But, as actual state, displacements such as horizontal
displacement and rotation at the edges of the arch must occur more or less and from which additional forces
are developed in the member and it would change the characteristics of the arch structure. Approximate formula
considering the effect of the deformation by bending moment has been presented, but the result of the forces
are not accurate for the case in which the effect of the deformation by the axial force is not negligible.

In this study, though, limiting to the arch with parabolic type and H shape in section, rigorous formula
to evaluate forces due to the displacements at the edges is derived. The parameters included in this formula
are the following three. That is coefficient of the section, rise of the arch and thickness of the member.
Through the investigation of the numerical results, followings are found. Forces induced by the edge
displacements become larger when the rise of the arch becomes lower and the forces obtained by the approximate
formula underestimates the actual force. Especially, as the thickness of the member becomes larger, taking
into account of the deformation of the axial force becomes more necessary.

By this study, the rigorous formula to evaluate the forces of the arch structure due to the edge displacements

is derived and presented.
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