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BUCKLING TESTS OF ANGLES AND
BOUNDARY CONDITIONS

By Taijiro NoNAKA

Synopsis

Study is made of the formulation of a rotation-free boundary condition for angle specimens
centrally compressed in early tests. Confirmed by the extremum principle of potential energy
and calculus of variation, the derived boundary condition is combined with the equilibrium
equations of the torsional-flexural buckling of a thin-walled open cross section, to solve the bi-
furcation problem through direct integration. The theoretical solution shows that the critical
load for the rotation-free boundary condition is identical with that for the conventional simple-
support condition. The solution also indicates, in spite of free rotation, that no twist takes place
at one end of the buckled angle relative to the other, with maximum twist at the mid cross sec-
tion relative to the both ends. These results are compared with early experimental observations,
to reach reasonable agreement.
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Fig. 2 Experimental results and culumn curve
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Fig. 3 Example of load-deformation relation, 1=80
(a) Load-deflection relation (b) Load-twist relation (c) Load-strain relation
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do=0 -

dp=0
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