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Introduction:

This paper presents the numerical study on waist induced sway deformation of two
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pieces of experiment performed on four storied single bay symmetrical steel frame
model subjected at the top of the frame to reversed cyclic lateral forced displacement,
under symmetrical concentrated loads at both the heads of the 4'" story columns and
with vertical constant load at mid span of the 1%' or 2™ story beam. One dimensional
geometric and material non-linearity finite element program is developed for the
analysis purpose.
The results of numerical study show that the waist induced sway frame is ultimately
collapsed by the increased anti-symmetric sway component of deflections generated
successively with the increased cycles of lateral displacement. The characteristic
behaviors detected from the numerical analysis of 4-story frame models are like to
the one detected experimentally in previous paper included as “Waist-induced Sway
Collapse steel frame subjected to reversed cyclic lateral displacement”.

Conclusions:
i) The frame undergoing waist induced sway deformation is ultimately collapsed by
the increased anti-symmetric sway component. During the first few cycles of reversed
cyclic lateral displacement, the symmetrical component of deformation is greater than
the anti-symmetric component and then on the following cycles, the rate of increase
of symmetrical component becomes nearly constant where as the rate of increase of
anti-symmetric deformation component keeps in increasing until the frame gets
collapsed.
ii) Parametric analysis carried out varying the column member section asymmetrically
in the case of waist induced sway frame show that waist component, Us and sway
component, Ua™ relationship is asymmetrical to that of waist axis with cycles of
lateral displacement for the loaded beam at intermediate story as well as for the
case of loaded beam at the first story. This is due to the presence of large
anti-symmetric component, Ua~in the later frame where as it is very small in former
case at its initial cycles of displacement.

Publication:

Shrestha Bimal, Ohta Osamu; Waist-induced sway beformation of steel frame subjected
to reversed cyclic lateral displacement, Summaries of tech. Papers annual meeting

of A. I. J. 2001, B-1, p351-352, 2001.
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