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Figure 1. Boundary conditions and geometric characteristics of plate girder by hardened cold-rolled web
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Figure 2: Stress-strain diagram of plates with different thickness [3]
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Figure 3. Geometric specifications and loading conditions of the beam [3]
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Table 1. Geometric characteristics of beams for verification [3]
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Figure 4. Comparison of load-displacement curves of samples with different grid sizes with laboratory results for
grid sensitivity
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Figure 5. Comparison of load-displacement results a) ad1w4 beam b) ad15w4 beam
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Figure 6. Experiment setup
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Figure 7. Comparison of numerical and experimental results of a beam with a trapezoidal bend
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Figure 8 Comparison of the deformations created in the beam with trapezoidal bend a) experiment and b) FE model
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Table 2. Characteristics of the examined samples with variable press width
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Table 3. Characteristics of the examined samples with variable press radius
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Table 4. Characteristics of the examined samples with variable press depth
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Figure 10. Maximum capacity of samples in terms of changes in press width
a) length of beam 1m and b) length of beam 2m
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Figure 11. Maximum capacity of samples in terms of changes in press depth
a) length of beam 1m and b) length of beam 2m
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Figure 12. Maximum capacity of samples in terms.of changes in press height
a) length of beam 1m and b).length of beam 2m
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Figure 13. Types,of loading mode in the beam, a) linear loading along the length of the upper wing, b) linear loading
across the width of the upperwing, c) linear loading in the web and d) linear loading across the width of the lower wing
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Figure 15. The bearing capacity of dm samples with loading modes, a) linear along the upper wing, b) linear along
the width of the upper wing, c) linear along the web and d) linear along the width of the lower wing
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Figure 16. Vertical compressive buckling in the web at the support location
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Figure 17. Geometric characteristics.of the plate, boundary conditions and shear loading
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Table 5. Specifications of square plates-for buckling analysis
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Figure 18. Comparison of theoretical and Abaqus critical stresses for simple square and rectangular plates
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Figure 19. The first mode of buckling for different states of square plate a) plain, b) with press and c) with stiffener
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Figure 20. Shear buckling load diagram - different states of square plate
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Figure 23. General characteristics of the beams for buckling analysis
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Table 7. Specifications of beams examined for buckling analysis
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Figure 24. First buckling.mode for different beams, a) plain, b) with three presses, ¢) with support stiffeners, d) with
support stiffeners and press, and e) with full stiffeners
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Figure 25. Buckling load diagram - different states of beams
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Table 8. Geometrical characteristics of samples with 8mm web
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Figure 27. Maximum load-height diagram of specimens with web thickness of 8 mm and different wing dimensions, a)
20 x 200, b)40 x 200, ¢)*40 x 300, d) 40 x 400, e) 40 x 500, f) 60 x 600 g) 80 x 800 mm
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Numerical and experimental evaluation of shear
behavior of cold formed stiffened web girders

ABSTRACT.

Using plate girders as large-span beams can, on the one hand, be an alternative to rolled sections that cannot be
constructed easily in every intended place and time and, on the other hand, can be utilized to withstand large loads for
which a suitable rolled profile.does not exist. The web of ordinary plate girders might be at risk of buckling under heavy
loads. A cost-effective method to prevent the buckling of the web is to create a cold-formed press on the web. Creating
press on the plate girder’s web allowsithe plate to enjoy more geometric stiffness and resistance around the weak axis
compared to its original state..Considering this issue, there is a need to examine the capacity of the pressed plate girders
meticulously. Therefore, in this study, thetoptimal dimensions of the press are obtained using Riks analysis, and its
effect on the elastic buckling of platesiand plate girders is investigated. Furthermore, the effect of press on 6-meter-long
plate girders is also studied and'a laboratory sample is finally made to ensure the accuracy of the results from the finite
element software. Since there is slight information about the behavior of pressed plate girders, it is quite necessary to
research in this regard.

KEYWORDS
Cold Formed web, Shear Behaviour, GirderyPressing, Corrugated web.
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