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Elastic Buckling and Ultimate Strength Behaviors
of Steel Box Girders with Folded Compression Flanges
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Abstract - Wide compression flanges used in steel box girders are often stiffened with longitudinal stiffeners and sometimes in
conjunction with transverse stiffeners, to increase local buckling strength. In a few design codes, longitudinal stiffeners are
designed to provide continuous support during elastic buckling. The subpanels divided by the stiffeners are treated as
independently supported plates, and the support condition depends on the rigidity of the stiffeners. This study introduces a new
type of compression flange that is not stiffened with the longitudinal stiffeners and is instead folded longitudinally along the
stiffener lines. The subpanels divided by folding provide simple support to each other if folded with a proper angle. The folded
flange could be a cost-effective alternative to stiffened wide flanges.
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Fig. 5. Folded plate models:
(a) Model 2F, (b) Model 4F
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Fig. 6. Steel box girders using folded flange:
(a) Model 2F, (b) Model 4F
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compression (Model 2F)
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Fig. 10. First buckling mode of 10><30 mesh
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Fig. 11. Effect of bending radius
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Fig. 13. First buckling modes of Model 2F (b/t=50): (a) 6=0°, (b) 6=4°, (c) 6=12°, (d) =13, (e) 0=16°, (f) H=20°
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Fig. 12. Buckling stress of Model 2F (b/t=50)
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Fig. 14. Buckling mode of simply supported plate
(a/b=5, b/t=50)

3.1 AT 3 H A= 243

a2 ol Ato] A5t 42 7o) ZaaAdelo] 484
2 ] 919 4% 1% BAAS 2 474 AT s



A=dg - opdd

2000
b/t
—a—20 ._@.
1750
——30 /I’."V
1500 | =—M=33.3
= —0=10 /
§ 1250 | —o—>50
= =60
1751
@ 1000 e
E /
A 950 e
500 /
2350 G
0
0 5 10 15 20 25 30 35 40
Angle of folding, & (*)
Fig. 15. Buckling stresses of Model 2F
2000
b/t
1750 | —@=—20
—e—30
1500
g ——40
S 1250 [ o550 —
4 =i ./
w2
éﬁ 1000 50 /.
E W W . P G G P S - . Bl
/M 750 ///
500 ./‘// i
250 / T
1

0 15 20 25 30 35 40
Angle of folding, €(°)

Fig. 16. Buckling stresses of Model 4F
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Fig. 17. First buckling modes of Model 2F (b/t=50): (a) 6=0°, (b) 6=4°, (c) 6=12°, (d) 0=13°, (e) 6=16° (f) 6=20°
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Fig. 19. Placement of box girders: Box girder with

(a) Model 2F, (b) Model 4F
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Fig. 20. Model 2F-A and 2F-B:
(a) Cross section at the center of girder, (b) Diaphragm

Table 1. Geometries of models
Model 2F-A | 2F-B | 4F-A | 4F-B
b/t 30 20
a/b 3 [ 9 5 | 15
b (mm) 300 180
L (mm) 4,500 | 6,300 | 4,500 [ 6,300
H (mm) 968 989
9 (°) 10 8
; top flange 10 9
(mm) bottom flange 20 20
web 9 9
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Fig. 21. Model 4F-A and 4F-B:
(a) Cross section at the center of girder, (b) Diaphragm
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