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ULTIMATE STRENGTH ANALYSIS OF STEEL PIPE ARCHES
BY NONLINEAR BUCKLING-SLOPE-DEFLECTION ELEMENTS

BRGSO SeME— T DIEesERE
By Haruyuki KUSAMA, Ryoichi SHIBATA and Shiro KATO

A new discrete model is proposed to analyse both geometrical and material non-
linear behaviors of arch structures. An arch member is divided into some arch segments,
one of which is consisted of a nonlinear elastic beam-column element and two elasto-
plastic spring systems. It is assumed that an arch segment exists between two external
nodal points and a beam-column element exists between two internal nodal points. The
stiffness matrix of beam-column element is derived from the buckling-slope-deflection for-
mula. The overall stiffness equation of arch segment is condensed for the external nodal
points and is represented in the incremental expression. The accuracy of this model is
investigated for the elastic post-buckling analysis and the elastic eigenvalue problem of
arch structures. Several considerations are presented from the ultimate strength analysis

of the basket handle type steel pipe arches.
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