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Study on bucking and post-buckling behavior of vertical latticed structures

Yamashita, Tetsuo
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Plastic buckling strength and ductility in the post-buckling behavior of
axially loaded metal latticed cylinderical tubes, were investigated through experimental and
analytical studies. Nonlinear FE analysis was verified by comparing with the test results. In the
experimental study, 3D-printed latticed cylinders made of aluminum alloy and stainless steel were
fabricated. A novel methodology for extracting a skeletal model and specifying geometric
imperfection from the 3D-scanned data of the test bodies, was developed.

The latticed cylinders were composed of two kinds of grid, triangular and hexagonal in which axial
force and bending were dominant, respectively. It was found that the classical tangent modulus
theory is effective to estimate plastic buckling strength regardless the dominant stress, and the
ductility factor can be roughly approximated by function proportional to the reciprocal of the
square of the generalized slenderness, determined by linear buckling and yield loads.
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