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Collapse mechanism of steel moment frames with columns under high axial load
subjected to bi-directional ground motions

Matsui, Ryota
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A facility for thermal power generation is one of the most important urban
infrastructures. Steel structures are typically used for the facility. This kind of facilities
necessary to support heavy masses such as a boiler, which in turn lead to high axial load of steel
columns. This study presents the strength and ductility of the steel columns subjected to high axial

load based on physical tests of members. A phenomenological fiber element was proposed to
reproduce the local buckling-induced softening of those steel columns reasonably. The number of
elements of the phenomenological fiber element was relatively less than that of the finite element
analysis with shell elements. A numerical program for time history response analysis was developed
using the phenomenological fiber element to assess the seismic performance of the facilities with
heavy masses. The program was validated by a past shake table test of a 4-story steel moment frame
including local buckling-induced softening.
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