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Experimental Study on Flexural Structural Performance of Sinusoidal
Corrugated Girder
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Abstract - In long span steel structure, the plate girder reinforced with stiffeners are commonly used. When choosing the cross
section with deep depth of girder as well as narrow width, however, out of plane buckling can be a problem due to web
slenderness. In an effort to solve this issue, current study determined the applicability of using corrugated web girder with deep
depth as bending member, which is generally being utilized in both factory and warehouse nationwide. To accomplish this, we
performed the loading test of H-shaped beam with sinusoidal corrugated web. Corrugated web CP-2.3 specimen exhibited 12%
less maximal bending strength but CP-3.2 specimen exerted 24% increase in strength compared to plate web P-4.5. this result
indicates that corrugated web provides enough strength even with unfavorable width-thickness ratio of plate. And bending as
well as shear strength estimated by the Eurocode (EN 1993-1-5) were compared with both bending strength by loading test and
shear strength estimated by KBC2009. In case of eurocode, increase in plate thickness did not help in bending performance
improvement. moreover, shear performance was sensitive to the thickness of the web folds and the shape of the web plate.
Keywords - Corrugated web girder, Plate web girder, Flexural performance, Shear performance, Loading test, Euro code
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Fig. 3. Section shape of corrugated web girder
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(a) Plate web (P-0.0) (b) Corrugated web (CP-0.0)

Fig. 4. Shape of flexural test specimens

Table 1. Classification of specimens

Thickness of
Girder section | Shape of web web A,
(t,)(mm)
4.5 2.0
6 1.5
600200 Plate 8 1.1
(tw)*17 o 1.0
12 0.7
Corrugated 2.3 3.9
Plate 3.2 2.8

Number of specimen : total 7

Notation of specimens

P-45
—L Thickness of web(mm)
Shape of web(P: Plate, CP: Corrugated Plate)
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37] $Iate] AlEE Alakste] AFAIE-S AATE AlET
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ot} AFAH A}, FEAEE Y= B 306 N/ mm?,
ZWAE= 329N/ mm?o|H, AT ELE YEE Bt 432,
WA= 496 N/ mm?olt}, AAE-L Haf 44.2%0|1, 3
vl 9F 0,704 = o|ct,

o

Sy

=
AlBHIH-2 1 000kN £3F9] actuatorditof 712 2 4l
A5 AAste] 24 7H(E 4ol 8,700mm, 7FAIZt
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Fig. 6. Load-displacement relationship

(b) CP-3.2 failure shape of
specimen

Fig. 7. Failure shape of flexural test specimen

Table 2. Test results of flexural specimens

Specimen Fn%ti.al Maximu lsr:zzf;: Ductility Streggth
name | rigidity | m load ratio ratio
ke Pmax PH’laX 6[1’13)( ‘]%
(kN/mm/| (kEN) P, 4, M,
P-4.5 14.35 512.92 1.001 1.02 0.82
P-6.0 15.47 801.64 1.006 1.11 1.22
P-8.0 16.19 877.56 1.007 1.20 1.25
P-9.0 16.70 | 907.12 1.007 1.21 1.25
P-12.0 17.54 867.48 1.010 1.25 1.10
CP-2.3 12.00 | 418.04 1.004 1.12 0.72
CP-3.2 13.18 633.92 1.018 1.76 1.06

*M, : Test Bending Moment, M,;: Full Plastic Moment
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