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In this work (patent), the author developed a new and low-cost method in
comparison to the original testing model throughout designing and building a
special testing rig having dimensions of (850x750) mm. This new frame has the
ability of holding the steel plate mechanically and testing it by applying in-plane
shear loading up to failure without the need to manufacture the whole plate girder
as usual. Cost effective study demonstrated that testing the steel plate using the
new proposed method costs only 1/20 of the cost of building and testing the whole
plate girder for the same capacity and giving the same result. Figure (1) illustrates
the old test method (plate girder) in comparison to the new methodology.

Shear stresses are considered one of the dangerous loadings on plate girders
because it leads to the buckling of the web panel diagonally outside its original
plane. Therefore, most international codes have standards governing the design
of the web plate such as thickness, aspect ratio and stiffeners. These standards are
based on numerous researches which could be counted in thousands and
continues for decades. Each research consists of several experimental tests
according to the number of variables in the study and each test requires the
demolition of a whole large- or small-scale plate girder specimen.
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