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To Investigate the Effect of Circular Web Opening on the Shear Capacity
of Plate Girders

F. Shahabian, S. Ghooestani

ABSTRACT

To increase the bending resistance of plate girders, it is advantageous to make the webs as deep as possible. To
reduce the self-weight of the girders, the web thickness is usually limited, with the consequence that the webs are
normally of slender proportions. The webs will then buckle at relatively low values of the applied shear loading.
In this paper, the shear resistance of plate girders is investigated. The results of finite element analysis reveals
that the boundary conditions at the flange-web juncture in practical designs is much closer to the fixity, but
available theories assumes that the web panel is simply supported at the flange-web juncture. The nonlinear
finite element analysis shows that the ultimate resistance of plate girders with circular web opening might be
reduced up to 50 percents if the web slenderness or opening size is increased, but it could be compensated up to
30 percents when the flange stiffness is increased.
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1- Lee, S.C., and Yoo, C.H, "Experimental study on
ultimate shear strength of web panels", Journal of
Structural Engineering, ASCE, Vol. 124( 2) , pp.
184 —194, 1999.

2- Basler, K., “Strength of plate girders in shear”,
Journal of Structural Division, ASCE, Vol. 87(7),
pp. 151-180, 1961.
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