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Abstract

Latticed shell roofs are often constructed using H-shaped steel (Fig.1) [1]. An H-shaped section has
strong and weak axes and in-plane member buckling about weak axis (Fig.2) often appears preceding
out-of-plane shell-like buckling (Fig.3). This paper focuses member buckling and investigates the
conditions to determine the buckling type in geometric nonlinear behavior.

Even when a linear buckling analysis shows in-plane member buckling as the 1% mode, geometric
nonlinear effect sometimes leads the first cause of out-of-plane shell-like buckling that appears as a
higher mode. It was found that, when the ratio of the shell-like linear buckling load to the 1% member
buckling is under two, shell-like buckling precedes. That relates the ratio of the knockdown factors on
the two buckling types.

The linear buckling load for both types of buckling can be estimated on the classical continuum analogy
without FE computation. But the effective length ratio is required in the member buckling calculation.
In this study, it was found under 0.7 theoretically and empirically.

By integrating the above studies, an index to determine the buckling type to occur is proposed. This is
also useful to estimate the knockdown factor that distribute between 0.4 and 1.0 according to the
buckling type (Fig.4).
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Fig.4 Shell-likeness index and knockdown factor



