Evaluation of Collapse Char acteristicswith Respect to Agpect Ratio of Cross-Section
for Thin-Walled Sructureswith Curved Shape Usng Finite Element Limit Analyss
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ABSTRACT

This paper is concerned with collapse characteristics and an energy absorption capacity for thin-waled sructures
with curved shagpe with respect to agpect ratio of cross-section. The energy absorption capacity influence on yield
strength and geometric shgpe such that shape of cross-section and thickness. Srrails with severd aspect ratio of
rectangle cross-section are sdlected for thin-walled structures with curved shape. The andyss of an Srail has been
caried out using finite dement andysis for evauaion of collapse characteritics. For collapse andysisof an Srail, a
limit analyss formulation with shell element has been derived and a contact scheme has been considered. Collapse
andysis has been carried out for an S-rail with severd rectangle cross-section and the energy absorption retio with
respect to agpect retio of cross-section is caculated. From this result, references for fundamental design have been
shown for thin-walled structures with curved shape.
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Fg. 1 Geometry and boundary conditions of an Sall

Table1l Agpect rdtio of rectangle cross-section and dimension

of Srailsfor collgpse andys's
h/b b (mm) h (mm)
Modd | 1/2 84.7 42.3
Modd I1 2/3 76.2 50.8
Modd 111 1 63.5 63.5
Modd IV 3/2 50.8 76.2
Modd V 2 42.3 8.7
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Fig. 2 Deformed shapesof an Srail with aspect ratio hb of
rectangle cross-section = 1/2: () displacement & the
end =200 mm; (b) displacement at theend =450 mm
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Fg. 8 Absorbed energy to Srailswith respect to displacement
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Fig. 9 Ratio of absorbed energy to Srailswith respect to
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Table2 Coefficient in goproximation of the energy absorption
ratio with respect to agpect ratio b of rectangle
cross-section

G G G

To200mm
deformation

To 400 mm
deformation

02933 | 09236 | -0.2157 '

03789 | 0.6422 0 2

200 ~ 400 mm Fg. 9
hb 1
. Fig. 10
200 mm 400
mm h/b
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