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ACCURACY OF TIMOSHENKO BEAM ELEMENT FOR THE PUSHOVER ANALYSIS
OF FRAME TYPE STEEL BRIDGE PIER WITH SHEAR DEFORMATION

Toru OKUMURA, Yoshiaki GOTO

In the seismic design, the ultimate behavior of steel piers is usually predicted by the geometrically and

materially nonlinear Bernoulli-Euler beam model where transverse shear deformation is ignored. However, it has

been shown by authors that the transverse shear deformation cannot be ignored in the ultimate seismic behavior of

stocky single post-type piers. Furthermore, it is expected that the transverse shear deformation of beams and

columns in some frame-type steel piers has a larger influence on their in-plane ultimate behavior. Herein, the

validity and accuracy of the nonlinear Timoshenko beam model with uniform shear deformation is examined in

the seismic analysis of frame-type steel piers by comparing with the conventional nonlinear Bernoulli-Euler beam

model and more realistic nonlinear shell model. As a result, it is observed that the Timoshenko beam model can

accurately predict the nonlinear behavior frame-type steel piers before the local buckling deformation due to shear

force becomes dominant in beams.
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