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ABSTRACT

This research presents the study results of both elastic and inelastic buckling loads of
timber tapered columns having taper and buckling in the depth direction. The initial crookedness
was assumed to be £/10,000, the elastic modulus, £ was set to be 13,600 ksc and the yield stress
was equal to 450 ksc. In this study, two types of the stress-strain relationship of material were
used; the Elastic-Perfectly Plastic model and the Ramberg-Osgood model. Five support conditions
were employed in the study including Hinge-Roller, Fixed-Roller, Fixed-Free, Fixed-Fixed and
Fixed-Guided. The end ratios, 7, from 0.3-0.9 were considered.

From the results, it was found that the recommended equations for the design of timber
tapered columns appeared in the standard design codes can be safely used in the elastic range but
not in the inelastic range. If these equations, which are based on the equivalent prismatic member,
were to be used, the calculated column capacity must be reduced by 10-15%. Nevertheless, this
research proposed an alternative design approach utilizing the concept of an equivalent length. In
addition, the production of design-oriented equations was carried out. The study results have
shown that the design-oriented equations based on an equivalent length concept can be safely
applied in the design of timber tapered columns both in the elastic and inelastic ranges for all cases

studied in this research.
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