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It is necessary to examine the collapse behavior of a spatial structure composed of truss beams due to
out-of-plane buckling of one truss beam. Structure engineers can simulate the behavior numerically using
discrete method. But the method needs high calculation costs and accurately considerations with the buckling
behavior make it difficult for them to carry out the simulation. The main purpose of this study is to present a
truss beam element which enables us easily to simulate the out-of-plane buckling behavior of the truss beam by
itself. This study is composed of six chapters as follows:

In Chapter 1, “Introduction”, we describe the background and the objective of this study.

In Chapter 2, “Numerical method for a chord member of truss beams considering elastic buckling”, we
suggest the numerical method for a chord member extracted from a truss beam. The basic equations for the
elastic buckling are derived considering joint condition with other truss chord members.

In Chapter 3, “Numerical method for a chord member of truss beams considering post-elasto-plastic
buckling”, we extend the numerical method of the chord member in chapter 2 to the method for the elasto-plastic
buckling problem.

In Chapter 4, “Truss beam element for out-of-plane buckling behavior with rigidly connected chord
members”, we present the new truss beam element by applying the numerical method for a chord member in
chapter 2 and 3 to a beam element considering warping of the section.

In Chapter 5, “Application example of the truss beam element to the collapse analysis for a spatial structure”,
we examine whether the present truss beam element is valid as the calculation tool for simulating the collapse of
the spatial structure composed of the truss beam through the comparison between the results by present method
and the results by discrete one. We also refer to the points to note to use the truss beam element.

In Chapter 6, “Conclusion”, we summarize each chapter and future works.
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