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Fig. 1 Forms of section stiffeners (unit: mm)

7N BRIE R 80 mm. Hr 5 AE 100 kN B 7 fig ik
AL b AT, a3 N 1.0 mm/min,
DH3816N 4 >R 45433 51 th 5 [ 31 I & 1 7 4
NEAR R E S5 AN B 3 B bR 2 JE AR Dy
250. 26 MPa, W BRYTHi 8l 345. 14 MPa, Pk
BitE S 208. 49 GPa, AR LS 0. 3, K F Ny
35.53%.
1.3 HhEitss

Vo 25 L RE R AN A R 38 AE 100 kN 9 U7 e Ik
AL ESERL, AR N 0. 2 mm/min, WFE 4 BT
71N o it O ) A 2% P 1R 5 TRUHR A9 ) A% S i it 18 1)
Bt a1 50 7% b A6 B 110 L Sy D0 i 7 AR 7 a1
L E AP B A TN AR R IR 5 TR,
4T 10 7 i 28K 42 3T JeR R Ay 28 3 7 AR T I Y
SRR AR IE | 4k 2 0 2, AR SR AR B B B
S0 BR far 2. B0, 7 -0 B i 46 BT R B, O
LA A 5 R T B B A IR A 214 60 06 22 A7 ¢k
. WLk DH3816N H4i R 4 A0 5 faf 28 . 1 B8
RS AEAE R T e S e 6 4 L WAL AE 3 A



F 1 KM ERRT

Tab. 1 Actual size of specimens

wfF MR, RS/ BMRES RES R/

ERe mm mm mm mm mm
A-6-1 39.90 29. 36 5.54 0. 82 300. 4
A-6-2 39.78 29.49 5. 81 0. 84 300. 6
A-6-3 39. 64 29. 14 5.78 0. 85 300. 4
A-9-1 39.93 29. 26 8.75 0. 82 300. 2
A-9-2 40. 28 29. 65 8.59 0.77 300. 3
A-9-3 40. 09 29. 36 8.76 0.92 300. 5
B-6-1 39. 96 29. 36 6.23 0. 80 300. 6
B-6-2 40. 11 29. 37 5. 87 0. 85 299.5
B-6-3 39.72 29. 32 6.22 0.78 300. 4
B-9-1 40. 61 29.93 8.76 0.83 299. 6
B-9-2 40. 30 29.22 9.07 0.75 299.8
B-9-3 40. 26 29. 30 8.93 0.74 300. 3
C-6-1 40.03 29. 46 6.11 0.79 300. 3
C-6-2 40. 09 29.51 6.21 0. 84 299.8
C-6-3 40. 22 29. 85 6.37 0. 80 300. 9
C-9-1 40. 06 29. 20 9.27 0.75 300. 9
C-9-2 40. 04 29. 28 9.08 0.74 299.6
C-9-3 39. 87 29.32 9.08 0.76 301.2
D-6-1 40.72 29. 69 6.16 0. 83 301.5
D-6-2 40.75 29. 65 5. 80 0.78 300. 6
D-6-3 40. 38 29. 39 5.97 0.74 300. 9
D-9-1 40. 30 29.72 9.16 0. 80 299. 6
D-9-2 39.31 30.57 8. 87 0.77 300. 4
D-9-3 40. 30 29. 68 9.06 0. 82 300. 3
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Fig. 2 Standard specimen (unit: mm)
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Fig. 3 Stress-strain curve
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Fig. 4 Experimental device
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Fig.5 Layout of strain gauges
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Tab.2 The ultimate load and failure mode of specimens

R EA B B A7 2/ kN RAE
A-6 16. 28 L
A-9 18.37 L
B-6 20. 32 L+D
B-9 22.18 L+D
C-6 19.92 L+D
Cc9 20. 89 L+D
D-6 21.16 D
D-9 23.10 D
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(h) D-9
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Fig. 6 Failure modes of specimens
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Fig. 7 Load-vertical displacement curve of specimens
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Tab.3 Comparison of finite element analysis and test

results of load bearing capacity

R K P, /kN BAE P./kN W2/ %

A6 16. 28 17. 30 6.27

A9 18. 37 18. 95 3.16

B6 20. 32 21. 24 4.53

B9 22.18 20.08 9.47

C-6 19. 92 19. 42 2.51 (a) A6 (b) B-6

C-9 20. 89 20. 54 1.68

D6 21.16 20. 43 3.45 |

D-9 23.10 22.82 1.21 ! 1)
l
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Fig. 8 Comparison of failure modes
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Fig. 9 Comparison of load-vertical displacement curves
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Fig. 10  Section form of specimens
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Tab. 4 Buckling load of specimens with different

stiffener depths

y/mm y/B P./kN KA
0 0 33.09 L
3 0. 04 32.35 L
5 0.07 40. 50 L
8 0.11 40. 80 L+D
10 0.14 41.51 L+D
12 0.17 41.91 L+D
15 0.21 38.04 L+D
20 0.29 37.40 L+D
25 0. 36 37.67 D
30 0.43 38. 65 D
35 0.50 38.78 D
40 0.57 37.37 D

AR R K TT . N2 58 2 =20 mm B,
B KRR Sk 5]42. 91 kN, A HC T JC In 2 46: ih #l
BRI T 29, 68%. H b Al F0, fn &h v
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Tab.5 Buckling load of specimens with different

stiffener widths

x/mm x/H P./kN SRR
0 0 33.09 L
10 0.1 39. 87 L
20 0.2 42.91 L
30 0.3 41.19 L+D
40 0.4 41.92 L+D
50 0.5 42.28 L+D
60 0.6 42.55 L+D
70 0.7 41. 04 D
80 0.8 41. 65 D
90 0.9 42.15 D
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Effect of stiffener on local and distortional coupled buckling
of cold-formed thin-walled lipped steel with channel section

HUANG Lihua”, KANG Lei

( Faculty of Infrastructure Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: In order to study the effect of stiffener type and dimension on local and distortional coupled
buckling of cold-formed thin-walled lipped steel with channel section, an axial compression test is
carried out on four types of cold-formed thin-walled lipped channel steel column including unstiffened,
web stiffened, flange stiffened, web and flange stiffened simultaneously. The results show that the
buckling loads of the specimens with stiffener are increased compared with those without stiffener,
among them the anti-local buckling effect of web stiffened and web and flange stiffened is obvious.
The failure modes transform from local buckling, local and distortional coupled buckling to
distortional buckling. The influence of stiffener dimension on buckling performance is further analyzed
by using finite element method. From the calculation results, it can be drawn that when the ratio of
the depth of the web stiffener to the width of the flange is about 0. 12, and the ratio of the width of
the stiffener to the width of the web is about 0. 2, the buckling bearing capacity of the thin-walled

lipped channel steel increases the most, and distortional buckling mainly occurs.

Key words: stiffener; cold-formed thin-walled lipped steel with channel section; buckling bearing

capacity; local and distortional coupled buckling; experimental and numerical studies





