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EFFECTS OF GEOMETRICAL NONLINEARITY AND SHEAR DEFORMATIONS ON THE SEISMIC
DESIGN ANALYSIS OF STEEL PIERS BASED ON NONLINEAR BEAM MODEL

Yoshiaki GOTO, Toru OKUMURA and Masaya SUZUKI

In the seismic design, the ultimate behavior of steel piers are usuaily predicted by the nonlinear Bernoulli-Euler beam model
where shear deformation is ignored. Here, the validity and accuracy of the Bemoulli-Euler beam model is examined in
comparison with the nonlinear Timoshenko beam model that takes into account the effect of shear deformation.  First, we
identified two structural parameters that gover the accuracy of the Bemoulli-Euler beam model.  Then, an equation is derived to
estimate the accuracy of this beam model in terms of the two parameters. From this equation, it is shown that the shear
deformation has a big influence on the ultimate behavior of steel piers and cannot be ignored for the stocky piers.  In contrast to the
shear deformation, the geometrical nonlinearity can be normally ignored except for the steel piers with extremely large slendemess

ratio and high axial,force ratio.
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