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ABSTRACT

In this study, collapse behavior of frame composed of thin-walled rectangular tube is
investigated.

Considering the collapse of frame, the bending and compression members undergo large
deformation. ‘

The stiffness of the compound element is obtained from analytical moment-rotation
relationship and. approximated load-deflection relationship of thin-walled rectangular tube.

A computer program is developed for the large deformation analysis of frame. An
incremental displacement method is used in the program and at each incremental stage, the
stiffness matrix of the total structure is checked with the state of each element for
bending and compression.

87480 : Thin-walled rectangular tube(2# 42H%2) Bending collapse(F3%3), Axial
collapse(&57), Large deformation analysis(tha#E8)A), Stiffness matrix(7H4g
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Table 1 Dimensions of specimen
Portal Frame Vehicle Structure

Width b (mm) 30 30
Height h (mm) 30 30
Thickness t (mm) 15 1.4
Area A (mm®) 171 160,16
Polar Moment of Inertia Iy (mm®) 40,500 37,800
Second Moment of Area I, I, (mm® 23,213.3 21,886.4
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Fig.10 Experimental setup of portal frame(2D)

Fig.11 Experimental setup of portal frame(3D)

Table 2 Mechanical properties of specimen

Young's Modulus  E (kg&/mm?)|{ 20,000

Shear Modulus G (kgy/mm®)| 8077

Poisson’s Ratio v 0.3

Yielding Strengfh oy(kgy/mm?) | 28.8

Ultimate Strength  0u(kgy/mm®) | 40.7
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