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STUDIES ON LATERAL BUCKLING OF WIDE
FLANGE BEAMS, REPORT NO. 3

——Numerical Analysis of Lateral Buckling Load of H-Shaped Beams
Under Arbitrarily Distributed Bending Moment—

By Minoru WARABAYASHI and Takeshi NAKAMURA

Synopsis

Lateral buckling phenomenon is one of the most important factors to determine the maximum
load carrying capacity of H-shaped beams. This paper presents the results of numerical analysis
of the elastic lateral buckling load of H-shaped beams under various types of bending moments;
unequal end moments, bending moments due to uniformly distributed load and combined mo-
ments of these two. Generally, partial differential equations in equilibrium condition are impos-
sible to solve analytically. In this paper, basic equations are replaced by finite difference equations.
Lateral buckling load is obtained as the load at which the stifilness matrix of the beam becomes
singular. As the results of analysis, it is observed that the acting location in vertical direction of
uniform load significantly affects upon the lateral buckling load. Non-dimensioned buckling
load is quasi-linear to the span length of beams. On the other hand, it is also confirmed that
the lateral buckling load of the beams subjected to not only end moments but uniformly dis-
tributed load, is given as a very complex function of dimension of cross-section, end moment ratio
(a), magnitude of uniformly distributed load (f) and span length (L). Appropriate formulation
for design is urgently needed considering the combination of the above-mentioned factors.
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Fig. 6 Relationships between M,,/,M,, (non-imentioneded lateral buckling strength and
a (end moment ratio) for various values of 8(magnitude of uniform load).
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Fig. 8 Effect of the height of acting location of uniform load on the lateral buckling
strength (H—600 % 300 x 12 x 20, L=6.00 m).
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Fig. 9 Effect of the height of acting location of uniform load on the lateral buckling
strength (H—600 x 300 x 12 x 20, L=6.00 m, a=1.0).
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