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Abstract : Bending the flange section of ordinary C-shaped steel section to form a folded flange section can reduce the width-to-
thickness ratio of the flange and increase the height of the section, thereby improving the stability of the flexural
members and enhancing the flexural bearing capacity. In order to study the flexural behavior of folded flange cold-
formed thin-walled C-shaped steel members under pure bending, a numerical calculation model was established using
the ABAQUS finite element software. The effects of the width-to-thickness ratio of the plates, the angle between the
plates, and the relative dimensions of the plates on the ultimate bearing capacity, buckling failure mode, deformation
characteristics and stress distribution of the members were analyzed, and compared with the flexural behavior of
ordinary C-shaped steel members. On this basis, the calculation method of flexural bearing capacity was studied. The

results show that the folded flange members have distortional buckling and local-distortional interaction buckling. The
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different combinations of flange and lip lead to two different types of distortional buckling. Under the same material

usage, the bearing capacity of the members is maximized when the flange bending angle is 105° and the lip bending

angle is 90°. When the angle between the plates is constant, with the increase in the ratio of the flange section width

after bending, the flexural bearing capacity of the folded flange members gradually increases, and the increase range is

about 14%-49%. In addition, the ultimate bearing capacity of the folded flange members was calculated using the

direct strength method formula in AIST S100, and compared with the finite element analysis results. The results show

that the flexural bearing capacity calculated by the direct strength method with local-global interactive buckling has a

large degree of dispersion. According to the parametric analysis result, the direct strength method formula was

modified.
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Fig. 1 Overall arrangement of three-point loading test
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Fig. 2 Boundary conditions of finite element model
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Table 1

finite element predicted and test results

Comparison of the ultimate load between

M FRAT # /KN

K% 5 FEA/TEST
TEST FEA
D8CO97-TE6W 58.78 62.60 1.06
D8CO068-6E7W 29.02 31.93 1.10
D8C054-7TE6W 13.49 13.50 1.00
D8CO043-4E2W 11.93 12.52 1.05
D6CO063-2E1W 14.55 15.21 1.05
A 1.05
A £ 0.04
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Fig.3 Comparison of load-midspan displacement

curves between test and finite element analysis results

b/c) AN FERE d 5V H B G 5 % ¢ i W H v (v=d/
o) AR TE B 2R LA S 800 SCANIEl 5a) s, 3 & 35 2%
B IC R FF. BT M B 0, L 157K HUME ) B& , AR 90°
AL A 180°. Hirbr, 24 0, L 90°FN 180° s Jy % 38 C AU 4 A
1,12 CF, W E 5b) BT/ o 4 15 47 £ B 0, L 3070 L
{ELE] B, M 3028 4k %5 150°, Al F 5 BE B 0.8 mm . 1.2 mm
1.6 mm. & 28 50 1 Y B0 AR B 1 A7 B 40053 A, A4 ORE 3
P E=2.06 10 ° MPa, {{1#4 . ¢ =0.3, Ji iz 5% B £,
73 5B 345 MPa 460 MPa #1550 MPa.

SCHR 19 JWF o R BT, R T R AR A I 2% 0 3 Al 2 v s
ittt 43 BT 45 AL 04 5w O Bk S A R e A1 et RofE A
TR n 3 Sk WA AR T 2 D BE Y 2 A% . PRI, AR SRR
HIAF 9T X B K %k 9 1 600 mm, K 4 5 100 mm.,
JIT A R 4R 44 SCHREE R RS SR 1380, B 0 ) 25 il oy
5 A TR AR TR o A AL g S R DU BT 6 T o, B
FF0.8-A,105 78 47 8 3L G A A B4 J5 B Bl 0.8 mm,
T A Ok 1057,

A AT

M7 Jeit HH AR T

A 272 1 v
LA
Jit AR T

7
¢) A9 R TTHLI T Hh i S
4 X#DSCO54-TE6W it S 5HR T
EHLE XX B

Fig. 4 Comparison of buckling modes between test¥

and finite element simulation of specimen D§C054-7E6W
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Table 2 Finite element calculation results
gy h=160 mm h=200 mm h=240 mm

M,/(kN+m) B ALK M,/(kN+m) BRAE X M,/(kN+m) &N N
CF0.8-A,90 4.23 L+D 4.79 L+D 5.55 L+D
FFO0.8-A,105 5.00 L+D1 6.14 L+D1 7.08 L+D1
FF0.8-A,120 4.74 L+D1 5.68 L+D1 6.90 L+D1
FFO0.8-A,135 4.37 L+D1 5.32 L+D1 6.31 L+D1
FF0.8-A,150 4.19 L+D2 5.00 L+D2 5.69 L+D2
FFO0.8-A,165 3.61 L+D2 4.38 L+D2 4.97 L+D2
CF0.8-A,180 2.37 L+D 3.00 L+D 3.73 L+D
CF1.2-A,90 9.23 L+D 10.52 L+D 11.69 L+D
FF1.2-A,105 10.49 L+D1 12.84 L+D1 14.62 L+D1
FF1.2-A,120 9.87 L+D1 12.11 L+D1 14.34 L+D1
FF1.2-A,135 9.09 L+D1 11.42 L+D1 13.63 L+D1
FF1.2-A,150 8.32 L+D2 10.42 L+D2 12.18 L+D2
FF1.2-A,165 7.43 D2 9.24 L+D2 10.72 L+D2
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o5 h=160 mm h=200 mm h=240 mm
M,/(kN+m) TN N M,/(kN+m) BT AE K M,/(kN+m) TN N

CF1.2-A,180 5.02 L+D 6.42 L+D 7.85 L+D
CF1.6-A,90 13.16 L+D 15.35 L+D 17.80 L

FF1.6-A,105 14.31 D1 17.81 L+D1 21.93 L+D1
FF1.6-A,120 15.16 D1 17.66 L+D1 21.03 L+D1
FF1.6-A,135 13.90 D2 16.74 L+D2 20.13 L+D2
FF1.6-A,150 12.66 D2 16.00 D2 18.83 D2

FF1.6-A,165 11.47 D2 14.68 D2 16.92 D2

CF1.6-A,180 7.91 L+D 10.77 L+D 13.27 L+D
FF0.8-A,30 3.73 L+D1 4.74 L+DI1 5.38 L+DI
FF0.8-A,60 4.65 L+D1 5.84 L+DI1 6.72 L+D1
FF0.8-A,90 5.00 L+D1 6.14 L+D1 7.08 L+DI1
FF0.8-A;120 4.86 L+DI1 5.83 L+D1 6.79 L+D1
FF0.8-A,150 4.46 D1 5.42 D1 6.31 D1

FF1.2-A,30 7.00 D1 7.59 L+D1 9.52 L+D1
FF1.2-A,60 10.34 L+D1 12.36 L+D1 14.01 L+D1
FF1.2-A,90 10.49 L+D1 12.84 L+D1 14.62 L+D1
FF1.2-A,120 9.36 D1 12.41 L+D1 13.93 L+D1
FF1.2-A,150 8.47 D1 11.57 D1 12.66 D1

FF1.6-A,30 11.06 D1 12.44 D1 13.96 L+D1
FF1.6-A,60 13.94 D1 15.43 D1 21.69 L

FF1.6-A,90 14.31 D1 17.81 L+D1 21.93 L+D1
FF1.6-A,120 13.91 D1 17.69 D1 20.86 L

FF1.6-A,150 11.76 D1 13.18 D1 14.75 D1

FFO0.8-w0.36 3.64 L+D1 4.36 L+D1 5.48 L+D1
FFO0.8-w0.58 4.30 L+D1 5.09 L+D1 6.09 L+D1
FFO0.8-w0.90 5.00 L+D1 6.14 L+D1 7.08 L+D1
FF0.8-w1.38 5.31 L+D2 6.53 L+D2 7.49 L+D2
FF0.8-w2.17 5.53 L+D2 6.76 L+D2 7.75 L+D2
FF1.2-w0.36 7.30 D1 9.73 D1 11.61 L+D1
FF1.2-w0.58 8.39 D1 11.40 D1 13.14 L+D1
FF1.2-w0.90 10.49 D1 12.84 D1 14.62 L+D1
FF1.2-w1.38 10.77 D2 13.12 D2 15.42 L+D2
FF1.2-w2.17 10.91 L+D2 13.71 L+D2 15.71 L+D2
FF1.6-w0.36 13.16 D1 16.04 D1 18.54 L+D1
FF1.6-w0.58 13.89 D1 16.67 D1 19.76 L+D1
FF1.6-w0.90 14.31 D2 17.81 L+D1 21.93 L+DI1
FF1.6-w1.38 15.02 D2 18.46 L+D1 22.40 L+D2
FF1.6-w2.17 15.70 L+D2 19.14 L+D2 22.57 L+D2
FF0.8-v0.17 3.81 L+D1 4.56 L-+D1 5.30 L+D1
FF0.8-v0.40 5.00 L+D1 5.94 L+D1 7.08 L+D1
FF0.8-v0.75 5.58 L+D2 6.37 L+D2 6.94 L+D2
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o5 h=160 mm h=200 mm h=240 mm
M,/(kN+m) TN N M,/(kN+m) BT AE K M,/(kN+m) TN N
FF0.8-v1.33 5.36 L+D2 5.98 L+D2 6.41 L+D2
FF1.2-v0.17 6.72 D1 7.50 D1 10.43 L+D1
FF1.2-v0.40 10.49 L+D1 12.13 L+D1 14.62 L+D1
FF1.2-v0.75 10.98 L+D2 12.35 L+D2 14.39 L+D2
FF1.2-v1.33 10.37 L+ D2 11.37 L+D2 12.23 L+D2
FF1.6-v0.17 10.82 D1 12.28 D1 13.47 D1
FF1.6-v0.40 14.31 D1 17.81 L+D1 21.93 L+D1
FF1.6-v0.75 14.88 D2 18.28 L+D2 20.74 L+D2
FF1.6-v1.33 13.12 D2 16.22 L 19.06 L+D2
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Fig. 10 Influence of sectional parameter variations on the flexural bearing capacity of FF models
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Table 3 DSM calculation results of flexural bearing capacity
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Fig. 11 Comparison of FF models between finite element analysis results and DSM curves
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