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INELASTIC EARTHQUAKE RESPONSE ANALYSIS OF STEEL PORTAL
FRAMES WITH SHEAR COLLAPSE AT CENTRE OF BEAM

Toshihiro MIKI, Hisao KOTOGUCHI and Yoshio OSADA

This paper gives a numerical study on the inelastic earthquake response of steel portal frames. Attention

is paid to the shear collapse of web plates at the centre of beam which appeared in steel rigid piers at-
tacked by Hyogoken - Nanbu Earthquake in 1995. A fundamental parameter with respect to the collapse
patterns of frames is proposed by correlating the inelastic behaviour of beam centre with that of panel

zones at the beam-to-column connections. The damage mechanism of frames with variable cross-section

beam is discussed through investigating the restoring force characteristics, shearing force of beam, cumu-

lative strain and corresponding dissipated energy of each cross-section. It is concluded that the plasticity

of web plates at the centre of beam is unfavorable from a point of seismic design view because of the

small shearing resistance force.
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