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EXPERIMENTAL STUDIES ON THE BUCKLING STRENGTH
OF WIDE FLANGE COLUMNS

by Minoru WAKABAYASHI, Bunzo Tsujl and Shinya KiMURA

Synopsis

This report presents the experimental investigation on the buckling strength of wide flange
sections with and without residual stresses due to flame cutting and welding.

The buckling tests are performed for the columns under central and eccentric loading on the
strong axis of the cross-section. Measurement of the residual stress distribution and stub-cloumn
tests are also conducted.

The magnitude of the residual stress measured by the layer removal method is rather small;
its distribution reasonably corresponds to the hysterisis of heating. The buckling test result shows
that the strength of the member, which was constructed by flame cutting and welding, is a little
weaker than that of the annealed member.
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Table 1 Mechanical Properties

Series WF | WR WA

Slenderness ratio 40, 60, 70, 80 ‘ 40, 80 60, 70 40, 80
Yield point flange 3250 2990 2630 2830
(kg/cm?) web 3580 3010 3010 3010
Tensile strength flange 4500 4400 4050 4080
(kg/cm?) web 4650 4150 4150 4150
Elongation flange 31 29 29 30
(%) web 35 32 32 32
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Fig. 1 Positions of Wire Strain Gages
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Table 2 Specimens of Buckling Test

Slenderness rtatio 40 60 70 80
Length (mm) 988 1482 1729 1976
Eccentricity (mm) 0 3.6 7.2 0 36 | 72 0 36 | 7.2 0 36 | 72
WF -Series O ;0|0 O | O O | O O] O
WR-Series O O O O O O O O O O
WA-Series @) O O O O
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Fig. 3 End Supports
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Fig. 4 Positions of Wire Strain Gages & dial Gages
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Fig. 6 Stress-Strain Curves from Stub-Column Test
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Photo 5 Specimen after Buckling Test, Photo 6 Specimen after Buckling Test,
WF-Series, 1=40, m=0 WA-Series, 1=80, m=0.6
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Fig. 9 Stress-Strain Relation

Fig. 10 Column Deflection
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