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AN EXPERIMENTAL STUDY ON THE BUCKLING
BEHAVIOR OF ANGLE - -SECTIONS

By Minoru WAKABAYASHI, Akira IsHIDA, Taijiro NONAKA
and Osamu KOSHIRO

Abstract

An experimental study is made of the buckling strength and behaviour of a composite -~
section under central thrust. Two angles constitute a specimen, being connected through
bolted or welded joints at equal distances. A total of thirty specimens are tested using
L-50x50x6 and L-65x65%6 of high tention steel. It is observed that bending, torsion
or local deformation causes primarily the buckling of the composite section. The upper
and lower bounds of the buckling strength are determined theoretically, and these are

reasonably well confirmed by the experiment.
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Fig. 1 Test Specimens. (unit : mm).
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Table 1 Slenderness ratio of specimens.

Length of specimens | 376 | 752 | 940 |1,128{1,316|1,504 {1,692 1,880 |2, 068 |2, 256

N Series 1, 2 20 40 50 60 70 80 9 | 100 | 110 | 120
Series 3 16.7 | 33.4 | 41.8 | 50.2 | 58.5 | 66.9 | 75.2 | 83.6 | 92.0 {100.3
Length : mm

Table 2 Yield point stresses of specimens.

Length of specimens | 376 | 752 | 940 |1,128|1,316| 1,504 1,6921,880 |2,068 2,256
Series 1 44.1 | 46.2 | 44.6 | 45.0 | 44.8 | 44.8 | 45.0 | 44.6 | 46.2 | 44.1
Series 2 43.8 | 43.2 | 46.2 | 44.8 | 46.6 | 46.6 | 44.8 | 46.2 | 43.2 | 43.8

oYy

Series 3
L-50x50x 6 45.0 | 46,9 | 45.4 | 45.4 | 45.0 | 46.9 | 46.9 | 44.8 | 45.4 | 44.8
L-65x65x6 | 46,7 | 456.7 | 45.7 | 45.7 | 46.6 | 46.7 | 46.7 | 46.7 | 46.6 | 46.6

Length : mm, oy : kg/mm?
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Fig. 2 Strain Measurement (Position of Strain Gauges).

Photo. 1 General View of the Experiment.




w2 SO RBRTHERII0BA (.42, 3)

ER

Photo. 3 Lower Support.
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Fig. 4 Load-Deformation Relation, Series 1, A»=100.
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Fig. 3 Load-Deformation Relation, Series 1, x=20.
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Fig. 5 Load-Deformation Relation, Series 2, A=20.
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Fig. 6 Load-Deformation Relation,

Series 2, A=90.
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Photo. 8 Torsional-Flexural (Local)
Buckling, (Series 3, A=
16.7).

Photo. 9 Flexural Buckling, (Series
3, A=66.9).

Table 3 Buckling stresses and modes.

Length of specimens | 376 | 752 . 940 |1,1281,316|1,504 1,619 1,880| 2,068 |2, 256
s 1! Buckling stresses | 4, 14,20614,047 3,890 3,730 E73,207 2445 1,939 1,659 1,331
IBuckling modes | Be i Be ’ B B | B l B B l B ' B B
e 2! _Bic&ri%stressgs 3,858 3,074 3,964 3, 636‘3, 561 % 2,582,2, 304 /1,668 1,404
Buckling modes  Be [ B | B | B | B| BB |B
erseg o BOCKIIDE stresses 4, 490(3, 973%4, 113 ;190§13, 734 3, 548?2,943i2,59§ 2,196 1,952
Bucklingmodes | D | D | D | B | B | B | B ERERE:

B : Flexual buck[ing D : Torsional buckling Be: Local buckling
(Buckling stresses : kg/cm?, Length : mm)
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Fig. 9 Coordinate Axes of Cross-Section.
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