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The Compressive Resistance of Full-scale Sugi Columns
— A Proposal of Critical Slenderness Ratio and the Buckling Design Formula —
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Summary

We carried out a buckling test of columns with various slenderness ratios (19~113), in order
to clarify the compressive performance of Sugi columns. Results are summarized as follows.

1) In some columns with 75 or greater slenderness ratio, the buckling stress did not reach the
basic buckling stress calculated in the wood structural design standard, and this is dangerous
results. Low buckling stress appeared, because some Sugi columns have a low Young’s modulus.
2) Buckling stress has a close correlation with Young's modulus. Therefore, it is suitable to
derive the lower limit strength of buckling stress by use of the lower limit of Young’s modulus in
elastic buckling.
3) The critical slenderness ratio for elastic buckling is recognized as 100. We thought, however
that columns with a low Young’s modulus also buckle elastically at more lower ratios, because
they buckle at lower stress than the proportional compressive strength. Accordingly, it appears
that buckling of some intermediate columns behave elastically at the lower limit stress level.
4) The critical slenderness ratio is considered to be the ratio when the buckling stress is
calculated from the lower limit of Young’s moudulus equal to the proportional compressive stress
(11.8N/mm®) . The critical slenderness ratio of Sugi columns thus obtained was 60. Up to this
ratio, the lower limit of buckling stress is derived from the well known Euler formula with using
the lower limit of Young’s modulus, and agreed well with the experimental results of columns
when the slenderness ratio was more than 78.
5) Generally, buckling stress for intermediate columns is estimated by experimental formula, such
as a standard linear equation for Structural Design of Timber Structure. For the intermediate
column, we examined the fitness of some curve lines from experimental results. As the results,
the Jhonson’s formula for steel frame structure was applicable for the said column.

Assuming the basic strength F of a slenderness ratio 30 and the proportional stress (2/3xF)
in critical slenderness ratio A, buckling stress is described as

ocr= (1— (—30)%3/ (A—30)*)F
This formula is well in agreement with the examination results.





