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Basic Study on Buckling Behavior of Arch-Shaped Folded Plate Structures
-Effects of Rise-Span Ratio and Plate Thickness on Buckling Behavior-

oMLK, EEEH, B, WET, KHHEE
*Noi Uchiyama , Naoya Miyasato , Akira Oshiumi , Akira Okada , Yuki Nagai

Abstract: Folded plate structures are lightweight structures that achieve high strength and rigidity by folding thin plates and

assembling them into three-dimensional forms. This study focuces on arch-shaped folded plate structures. In the design of such

structures, it is necessary to evaluate buckling phenomena, including plate buckling and overall buckling of the arch. However,

little research has been done on the latter, overall buckling. From this point of view, this study performs numerical analyses

taking into account geometric and material nonlinearities, and investigates the sequence of occurrence between plate buckling

and overall buckling, as well as the post-buckling behavior of this structure.
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Table 1 Numerical Analysis Overview

MMaterial Specification / Structure Conditions

Main Material (Shell Element): Steel Plate

. : . . E250
: Elastic / Elastic - Plastic  £54, IA

——: Pinned

Material Data

SS400 %igg [ 235(0N/mm)

(E=205000N/mm?,v=0.3,% so

6y=235N/mm?) a0 L 16
Strain g (x10~)

Boundary Conditions between Units : Dy,Rx,Rz : Fixed

Boundary Conditions for The Legs : All Lines at Both Ends : Pinned

Loading Condition : Uniformly Distributed Load

: H=4000, 2500, 2000mm (H/L=1/5, 1/8, 1/10)
:t=6 ~ 32mm (JIS standards for steel materials)

Parameters (H)

Parameters (Plate Thickness)
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Figure 2 Linear Buckling Load - Plate Thickness Relationship
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Figure 3 Total Load - Displacement Relationship
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Figure 4 Total Load - Displacement Relationship (Low Load Area)
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a) Initial Yeild (4,188 kN) b) Maximum Load (9,463 kN)

(i) Plate Thickness = 19 mm

¢) Final Step (720 kN)
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(ii) Plate Thickness = 22 mm
Figure 5 Mises Stress (Elastic-Plastic)
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