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AN EXPERIMENTAL STUDY ON OUT-OF-PLANE
BUCKLING OF AN ELBOW-TYPE FRAME

By Minoru WAKABAYASHI ,Taijiro NONAKA,
Tetsuji KoBasHi and Haruhito OxAMOTO

Synopsis

An experimental study is made of the out-of-plane buckling of a symmetrical elbow-type
rigid frame. The frame is composed of two straight members of aluminium alloy wide-flange
section. The end supports are made so that the members can rotate freely in the plane perpendi-
cular to the plane of the frame; warping is constrained at all member ends. A load is symmetri-
cally applied at the joint in such a way that each member is primarily subjected to axial force
before buckling. The deflection of the joint is measured by a traveling telescope.

A theoretical assessment is based on the slope-deflection method which is developed for thin-
walled cross-sections and takes account of the axial forces existing in members. The effect of
warping is also taken into account in the theory. An excellent agreement is seen between the
experiment and theory. A considerable effect of warping is observed in the both.
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Fig. 1 Elbow-Type Frame with Wide Flange Section

Fig. 2 Elebow-Type Frame under Horizontal Force
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Fig. 3 Test Specimen (unit: mm)
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Fig. 4 Section of Members. (unit: mm)

Photo 1 Test Specimens
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Photo 2 Experimental Apparatus

Photo 3 Pin Support
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Fig. 6 Horizontal Force vs out-of lane Displacement
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Fig. 7 Load vs out-of Plane Displacement
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Fig. 8 Buckling Load vs Member Length
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