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A STUDY ON ELASTO-PLASTIC BEHAVIOR OF STEEL PORTAL FRAMES
UNDER SEVERE EARTHQUAKE AND APPICABILITY OF EQUAL
ENERGY ASSUMPTION TO ITS SEISMIC DESIGN

Akinori NAKAJIMA and Osamu ONODERA

In this paper, an applicability of an equal energy assumption to a seismic design of steel portal frames
and its fundamental elasto-plastic behavior under severe earthquake are investigated by employing an
elasto-plastic dynamic response analysis. The equal energy assumption is usually employed in evaluating
the elasto-plastic maximum displacement of the structure according to latest Japanese bridge design code
(Part V : Seismic Design) in order to check the bearing capacity of the system for lateral earthquake force.

As a result, although an equal energy assumption is applicable to the seismic design method of steel
portal frames, including the frame with multiple plastic sections, the maximum displacement evaluated by
the equal energy assumption is much larger than the one obtained by an elasto-plastic dynamic response

analysis.
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