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Shear Buckling Capacity of Steel Girders with Corrugated Webs
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In Japan the use of corrugated steel webs is increasing in the construction of composite girder

bridges. The corrugated plates have higher rigidity to shear forces, while have lower rigidity to

axial forces and bending. Because of these, it is possible to design as a slender web without

transverse and horizontal stiffeners. The paper presents the test results using four different

trapezoidal corrugation configurations including a flat web. Load deformation curves and strain

distributions were investigated. And the test results were compared with the numerical analysis

using the finite-element program. Two failure modes of local and global shear buckling were

observed depending on the depth of corrugations and the ultimate shear strength increased to the

ratios of 1.8 to 2.0 for the flat web girder. Assessments of the applicability of existing design
formulas for the shear buckling strength is given based on the test data.
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Test girder h, a b ¢ 7=als
(mm) | (mm) | (mm) { (mm)

CG240-0 0 - - - 1.000

CG240-2 20 76.3 73.7 76.3 0.983

CG240-4 40 80.3 69.7 80.3 0.934

CG240-6 60 87.0 63.0 87.0 0.802

Note: q =2(a+b),s =2(a+c)
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Web plate Flange plate Shear panel
Testgirder] d , |ty [dw/tw| bs | t; [b/tsla, [ayw/dy
(mm) |(mm)] --- [(mm)|(mm)| --- |(mm)

CG240-0 | 798.7] 3.28 | 243.51200.2[12.25| 8.2 [1140] 1.43

CG240-21799.5] 3.24| 246.8 1 200.9/12.26] 9.0 [1140] 1.43

CG240-41798.8] 3.26 | 245.0 | 200.5]12.25| 9.8 [1140| 1.43

CG240-6 | 799.4] 3.24 | 246.7 | 200.6]/12.18] 10.7[1140] 1.43

K—3 MEHEH

Plate ) Ultimate | Young's

X Yield stress,
nominal E stress, modulas, _ Al
thickness, t 4 F. E rago,
(mm) (MPa) (MPa) (GPa) (%)

Poisson's | Elongation,

3.2 for web 301 425 204 0.279 21.7

12 for flange] 255 408 198 0.285 24.6

K—4 FEBRMTOYI D=2

Web plate Top flange plate
flatness, d ,, / wy flatness, a ,, / v
Panel 1 | Panel2 | Panell | Panel 2
CG240-0 82 65 958 991
CG240-2 288 354 1000 579
CG240-4 783 650 1036 1583

CG240-6] 683 803 504 567
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Test h, _ Experimental strength FEM analysis

girder | (nmy |77 Py N[V, k[ V, k[ Vv, | 0Py | Puren [PulPuren 0P urem
CG240-0 0 1.000 | 438.54 | 219.27 |455.25 | 0.482 | 1.000 | 432.4 1.014 1.000
CG240-2] 20 0.9831784.20| 392.10|450.16 | 0.871 | 1.788 | 809.4 0.969 1.872
CG240-4] 40 0.934 1 863.32| 431.66|452.57 | 0.954 | 1.969 | 812.8 1.062 1.880
CG240-6] 60 0.862 | 892.04 | 446.021450.08 | 0.991 [ 2.034 | 897.8 0.994 2.076

(b) CG240-2 (¥ h=20mm)
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(d) CG240-6 (= h,=60mm)
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