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Abstract

A curved steel deck plate stiffened by tangential and radial ribs on one side is
structurally curvilinear orthotropic. In this paper, a theory of the structurally curvilinear
orthotropic plate is described.

The fundamental differential equations are first introduced in polar coordinates. In
these equations, the full interaction between the deck plate and the ribs is considered
exactly, and it is shown that because of eccentricity of ribs, the bending and in-plane
problems of a steel deck plate can not be discussed separately. The solutions in both
problems of out-plane and in-plane deformations are obtained. For practical examples,
a curved deck plate with various edge conditions was analyzed, and bending moments,

deflections and normal stresses in the deck plate were presented.
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