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The Compressive Resistance of Full-scale Sugi Columns
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Summary

In this report, the compresive resistance of full-scale Sugi columns was studied. We carried out a buckling test
(buckling length 305 cm) on 50 columns with 105 mm and 120 mm square sections, respectively.
Results are summarized as follows.

1) The average compressive resistance was 65.4 kN (27.8~104.5) for the 105x105 mm square column and 112.7
kN (54.7~197.1) for the 120x120 mm square column. The compression resistance varied so widely that the
maximum values were 4 times larger than the minimum values.

2) The maximum compressive load from the results of the buckling test was not equal to the buckling load,
because the maximum load was affected immensely by the bow of the column or the eccentric setting of the
specimen. The Southwell's method to calculate buckling load from experimental observations was effective on
columns with a large bow.

3) Experimental buckling loads (caluculated by the Southwell's method) correlated highly with Euler's buckling
loads. Especially, the experimental values agreed with Euler's buckling load of columns with a 105 by 105 mm
square section. For columns with a 120 by 120 mm square section, however, the experimental values were 90 % of
Euler's values. This in probably because columns with a 120 by 120 mm square section (slenderness ratio 88)
buckled plastically.

4) There ware some maximum comppressive stressess lower than the short term allowable buckling stress that
is standard for the structural design of timber structures, because this is caused by columns with low Young's

modulus. Thus, it is necessary to re-examine the design method for comppressive stress.





