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Research on Compression—bending Capacity
of Cold—formed Thin—walled Rectangular Tube Considering
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Abstract: Cold—formed thin—walled rectangular steel tube columns are prone to local buckling failure. In order
to study the compression—bending capacity of cold—formed thin—walled rectangular steel tube columns, a nonlinear fi—
nite element model of cold—formed thin—walled rectangular steel tube columns was established and verified. This mod -
el is used to simulate 884 rectangular steel tube columns with different axial compression ratios, flange width—thick -
ness ratios, and web width—thickness ratios under constant axial pressure and variable horizontal forces, and the fail -
ure mode and flexural capacity in the ultimate limit states are examined. The results show that there are mainly two
failure modes in the compression—bending process of cold—formed thin—walled rectangular steel tube columns in the
strong axial: full-section yield, and compression flange and web buckling. Combined with the stress distribution char—
acteristics of the limit state , a calculation formula for the ultimate flexural capacity of cold—formed thin-walled rectan-

gular steel tube columns considering the relative buckling of the plate group is proposed based on the plastic effective

* W E#:2020-11-14
E LB W4 E A& TR H (2018NK2053) , Key Research and Development Program of Hunan Province (2018NK2053) ; K Vb i s
TR SRR B0 H (kq1802001) , Changsha City Outstanding Youth Training Program (kq1802001)
YEE R/ AR58 (1984—) IR RN IR R4 0%, L
T WFEE R A, E-mail : denglu@hnu.edu.cn

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



COROR A5 55 - V4 5 RERE TR A AR AR OC e i PR 25 AR O 5 83

width method. The predicted value is in good agreement with the finite element simulation results.

Key words: related effects of plates;local buckling; flexural capacity ; cold—formed thin—wall ; rectangular section

steel tube column
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Fig.12 Calculating results for ultimate strength of cold—formed thin—-walled rectangular tube columns
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