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AN EXPERIMENTAL STUDY ON THE BUCKLING OF
STEEL LATTICED COLUMNS

By Minoru WAkABAYASHI, Taijiro NoNakA and Osamu KOSHIRO

Synopsis

An experimental study is made of the buckling strength and behavior of steel latticed
columns under central thrust. Two angles or channels constitute a column specimen with a few
connections across them. A total of twelve specimens are tested, using sections of L-65x 65 x 6
and [[ 100x50x5x7.5. Test results are compared in the elastic range with an approximate
theory which regards a latticed column as a portal frame with rigid beams and contractive
columns, to have a general consensus. It is observed both from the theory and tests that the
existence of a single connection at the mid-height increases the buckling strength for a column
of angles, but not appreciably for a column of channels; the difference is due to the torsional de-
formation possible in the angle column, which breaks down the symmetry of the buckling mode.
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Fig. 1 Profile of Pratt truss
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Fig. 2 Specimen

Table 1 Dimensions of Specimen

R ] B

; = /1 ;o JIgings— [T
i | o 1355 125 o AR

(em) (cm) | (em)
A-0L1 7452| 45.133| 11.199| 28.479 2.461 1.226 1.955 204.6
A-1L1 7.378| 44.737| 11.094| 28.225 2,462 1.226 1.967 204.6
A-2L1 7442 45304 11.772) 28.487 2.467 1.258 1.960 205.0
A-OL2 7432| 45.317| 11.770| 28.592 2.469 1.259 1.961 298.6
A-1L2 7.429| 45440| 11.797| 28.667 2473 1.260 1.964 298.6
A-2L2 7.386| 44.909| 11.660| 28.332 2.466 1.264 1.959 298.6
C-0L1 12.044 27.833 1.520 146.2
C-1L1 12.245 27.594 1.501 1444
C-2L1 12.279 28.145 1514 | 146.1
C-0L2 11.656 27.189 1.513 i 227.2
C-1L2 11.672 26.655 1.512 2272
C-2L2 12.062 26.734 1.513 227.1

A : Cross-sectional Area, Iyax : Maximum Moment of Inertia, I, : Minimum
Moment of Inertia, I: Centroidal Moment of Inertia with respect to a line
parallel to a leg, /, : Distance between the inmost bolts.
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Table 2 Yield point stress

Specimen A-OL1 A-1L1 | A-2L1 A-0L2 A-1L2 A-2L2
oy(ke/cm?) 3.285 3.266 3.304 2.733 3.360 3.278
Specimen C-0L1 C-1L1 C-2L1 C-0L2 C-1L2 C-2L2
0y(kg/cm?) 2.442 2.951 3.005 2.316 2.406 2.439

Photo 2 Specimen End
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Photo 3 General View of the Experiment
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Fig. 3 Load-Deflection Relation (4-0OL2)

Photo 4 Specimen after Test (4-0L2)
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Fig. 4 Load-Deflection Relation (C-0L2)
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Table 3 Critical stress

Specimen A-0L1 A-1L1 A-2L1 A-QL2 A-1L2 | A-2L2
2 104.66 104.00 104.39 152.28 151.95 152.46
o.p(kg/cm?) 174117 1897.00 218348 1002.48 1257.20 1307.26
N 0 1 2 0 1 2
Specimen C-OL1 C-1L1 C-2L1 C-0L2 C-1L2 C-2L2
2 90.47 96.20 96.57 150.17 150.23 150.13
o.,(kg/cm?) 1961.58 1927.27 1856.68 1266.69 1290.80 1221.34
N | 0 1 2 0 1 2

N : Number of Intermediate Connections, 2 =/,/i

.—-7._.
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Fig. 10 Effect of the Number of Connections on Ciritical Stress in the case of Channels
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