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STUDIES ON LATERAL BUCKLING OF WIDE FLANGE
BEAMS, Report NO. 2

——ELASTIC BUCKLING TESTS USING PLASTICS MODELS——

By Minoru WAKABAYASHI, Takeshi NAKAMURA
Hiroyoshi KoYANAGI and Hiroshi SAWADA

Synopsis

Elastic buckling tests of H-shaped beams were conducted using plastics miniature models.
Test specimens were made of an Acrylite sheet with 2 mm thickness. The effects of bending "mo-’
ment gradient on the lateral buckling strength of a beam were examined experimentally for three
testing span lengths and three end-moment ratios. Numerical studies were performed by means of
finite difference method in order to obtain the lateral buckling load of the beam. Experimental
buckling loads were compared with the calculated values by the present authors and other investiga-
tors. The lateral force exerted by the bracings was about 1~5% of the compression resultant force
by bending moment in the beam cross-section.
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Fig. 1 Test specimen.
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Table 1 Dimensions of test specimens.

»~Lateral Support

PM-60 Series PM-75 Series PM-89 Series

L (cm) 60.0 75.0 89.0

H (cm) 3.14 3.17 3.16

B (cm) 1.56 1.57 1.56

t; (cm) 0.233 0.233 0.228

ty, (cm) 0.214 0. 204 0.203

I, (cmY 0.145 0.149 0.142

Ja (cm?) 0. 0227 0.0216 0. 0205

Cy (cm®) 0.312 0. 325 0.310

E (kg/cm?) 3.29Xx 10*(from deflection), 3. 88 x 104(from W.S.G.)

v 0.38
T Lateral Support Latesal Braci
ng
I g Test Specimen r-3 " PC
| ' i Lt
] e %
byl i 'Roller Support Pinned Support | g !
R ]
I I R
L |

i Test Bed
|

Weight :

Weig'ht (+1 Series) Weight
(-1 series) 150 L=600,750, 890 " 150
(a) ELEVATION

(b)PLAN

Fig. 2 Test set-up.
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Photo. 1 Test apparatus.

Lateral
\Bracing

Fig. 3 Lateral bracing arrangement.
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Fig. 4 Loading system.
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Fig. 5 (a) Bending moment vs. lateral deflection. (+1 Series)
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Fig. 5 (b) Bending moment vs. lateral deflection. (4-0 Series)
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Fig. 5 (c) Bending moment vs. lateral deflection. (—1 Series)
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Fig. 6 Modified Southwell’s method.
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Fig. 7 Bending monent vs, bracing force.
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Fig. 8 Coefficient of lateral buckling strength (c) vs. end-moment ratio ().
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