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ABSTRACT

In this study, new equations were developed for the first time for the case of
large deformation analysis of clastic and elastic-plastic nonprismatic members and
it's applications to the analysis of the space structures. Bessel functions have been
used to obtain exact stability and bowing functions for any tapering ratio.

Th: method is based on an Eulerian formulation, which takes into
consideration the effect of large joint translations and rotations, Loca] member
force-de formation relationships are based on the beam-column approach, and the
changes in member chord lengths caused by axial strain and flexura] bowing are
laken ino account. '

The effect of axial force on member torsional stiffness is included in the analysis.

The material is assumed to be perfectly elastic-plastic, and yielding is
considercd to be concentrated at member ends in the form of plastic hinges, The
members are assumed 1o Temain elastic between the plastic hinges, The interaction
of the element forces at the hinges and elastic unloading is taken into account in
the analysis.

In the analysis, the load-deflection path is traced using the modified arc-
length method. This method allows for the analysis to be continued beyond the
limit point and handles snap-through and snap-back.

In order to check the accuracy of the present technique and the validity of the
E:omputer Program in Solving elastic and elasto-plastic problems, some examples,
which has been reported by previous rescarchers have been reinvestigated in this

Applications 1o stee] .domes in the case of prismatic and nonprismatic
members having the same weight with various loading conditions, span to high
ratios and tapering ratios are presented to study the effects of these conditions on
the behavior of space structures. The method proved the very high efficiency and
reliability,

As aresult of this study, several important conclusions are obtained.
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