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Calculation method for the overall stability of box-section stainless steel
member under axial compression

YANG Lu', SHANG Fan', ZHAO Menghan', XU Dongchen®, ZHANG Yong’

(1.The College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China;
2.School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract; To investigate the overall stability of stainless steel axial compression member with welded box-section,
the nonlinear finite element simulation of the stainless steel axial compression members was conducted by ANSYS.
By comparing the simulation results with the experimental results, the accuracy of the finite element ( FE) model
was verified. The initial geometric imperfections, section residual stress, mechanical properties, section width-to-
thickness ratio and slenderness ratio which affect the overall stability of the member ultimate bearing capacity were
parametrically analyzed by the proposed FE model. The results show that the mechanical properties and slenderness
ratio of member are key influential factors on the ultimate load. A new three-section formula for calculating the
overall stability coefficient has been proposed by data fitting, which can accurately predict the overall stable bearing
capacity of stainless steel axial compression members with welded box-section.
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Tab.1  Comparison of ultimate load
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S304-3500 130.1 6.00 556.6 3 877.6 -0.26 469.4 534.9 557.9 1.004 0
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FHE 0.971 4
2 0.004 1
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Fig.6 The influence of initial defects
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Fig.7 The influence of residual stress
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Tab.2 Material properties of rolling direction

oE! /mm E,/MPa  o,/MPa  o,,/MPa n
LAY 6.00 182 300 695.7 281.5 6.5
LS 10.00 198 700 659.8 320.5 6.0
WURE 7Y 6.00 191 900 797.9 553.0 7.0
XSURR Y 10.20 190 400 775.0 546.9 6.4

3SR A ] JBE E F) B E AR URH 25 AN 5
FHIPT PR - AT A BROC T , XA BROTARAY
PO R AT EIEA TR L, DLIET 8. A AR BR 27 Y
MO FE PR A S AR R AT 2 F, P, B AL
X LT A RN R S P RE R A 1
e PR AT AR MRV A s B8 DR 5 SURH LS L] IR T
SFARRE S T A RSN AR A AR ] (ED SURA B 1
R BRAT RGN/

1.08 1.08
51'04 - g1.04 .
~ 100 _._._._._._._._._-._.-_.:._. = 100 _________________________
0.96 0.96
40 80 120 160 200 240 20 60 100 140
KA KAt
(a) WLECAARY (b) XUFHR

8 WRIAZEEERZm
Fig.8 The influence of material mechanical properties
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Fig.9 The influence of width-to-thickness ratio
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Fig.10 The influence of slenderness ratio
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