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The critical local buckling load and ultimate strength of cold-formed thin-walled
C-sections under axial compression

LU Yan, ZHOU Tianhua, Ll Wenchao, WU Hanheng

( Department of Civil Engineering, Chang’ an University, Xi’an 710061, China)

Abstract : To study the plate-assembly effects on the local buckling loads and ultimate strength of cold-formed thin-
walled C-sections, the cross-sectional deformation of each plate of the C-section with respect to local buckling was
analyzed and an analytical web local buckling model was proposed considering the plate-assembly effects. Based on
the energy method and equilibrium conditions, an analytical formula for thin-walled compressed C-sections was
derived. The derived formula was verified by the finite strip method and the Chinese code GB 50018—2002,
respectively. The ultimate strengths of 21 cold-formed C-section columns under compression were calculated by
adopting the analytical formulae in the direct strength method and compared with the test results and the results
calculated by the Chinese code GB 50018—2002, respectively. The results show that the derived formula is
reasonable and reliable for the local buckling loads, whereas the Chinese code brings out systematic errors, namely
conservative results for the depth of web to width of flange ratio less than 4.5 and unsafe results for the depth of web
to width of flange ratio more than 4.5. As for the ultimate strength, the results from the proposed method agrees well
with the test results, which indicate that the proposed method is reasonable and reliable. In contrast, the Chinese
code are conservative with respect to the tests results and the difference between the Chinese code and the test result
increases as the depth of web to width of flange ratio increasing.
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Fig.1  Local buckling deformation of cold-formed thin-walled C-sections
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Fig.2 Isolated plates

F P 2 00, TSR AR A A it il A SR 23 32 B 3L 25
PSR M Al HL T 4R | T3 2% 232 2|
AR AR TS M, WO R AR i i (R B, 32 25 5
BNV A M, M 2058 % 2 B2 R R
il B2 B for AN W HE R, B R AR E KT,
B AEAR A PR EE | [R5 A e

25 B RTIR Ve A5 HERE C A R T i, 25 A
PHRAAERROCHE T X AR FH AT RS R A IR A
()RR (v e b R0 b, R 0 502 252 C B ki
JroFS T HT s SR o, 0% AR A2 ] A DG A .

2 BT EER

v A W RE C R RS I B AR 5 FE o
PR THRETEE b HA/NT 3.05 (5 HTEE d,
R AR A WSS AR AT 2 45 2 0 3.2 58 o I S ik,
1 Jey R FASTE 2 Je S Je i, I s % P i) ) 4 S
VERTULIEL 2. U AR 3 B A b 20 A i P, 5 L E A



<74 - /S =S B A N S ¢

5 49 %

ke, B Bl 29 TR 58 3 2 3R 3L 5 T 4 i o) R Al 1) 3 ]
AR AVERT, W 3. 17 G AR bRl R S A TR DAL 2
A 4K ) A,

SN S AGE V A N AR RE v, FR sl
FETAPEREE V, LA B AN I 3EE VR Bk

D(ip( 0w 0w’
v, _ZIQJ;‘{(az”ayz) +

9w i w

) "t ) by, (3)

2
rw ,

2(1 =) [(

2

T PR T
el [L1G) Tk [L1GD T,

X e=ak,/D,D Fp A5 NI EE .

a

3 EHitE&R
Fig.3 The simplified calculation model
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Tab.1  Dimensions of lipped channel sections mm
H5 e« b d ¢ |HS e b d
1 60 20 16 1 13 140 100 16 1
2 60 40 16 1 14 180 20 16 1
3 60 60 16 1 15 180 40 16 1
4 100 20 16 1 16 180 60 16 1
5 100 40 16 1 17 180 80 16 1
6 100 60 16 1 18 180 100 16 1
7 100 80 16 1 19 220 40 16 1
8 100 100 16 1 20 220 60 16 1
9 140 20 16 1 21 220 60 16 2
10 140 40 16 1 22 220 80 20 2
11 140 60 16 1 23 220 80 40 2
12 140 80 16 1 24 220 80 60 2
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Fig.5  Local buckling comparison of theoretic values and
CUFSM results
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Tab. 2 Comparisons of the local buckling strength

R3] P, /Py P, o/ Px
RS 23.00 23.00
EHIE 0.72 0.91
U 0.11 0.09
SN 0.89 1.11
/ME 0.55 0.79
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