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Elastic and Inelastic Responses of Framed Structures

Sunao Shotaka Hiroshi Okada

Toshikazu Takeda
Abstract

This paper describes the analytical method and calculation results of inelastic responses
of three-dimensional frame structures subjected to two horizontal earthquake excitations.
In the analysis, the yield behavior of each element of a framed structure is considered as
follows : for columns, spherical yielding surfaces are assumed for interaction between normal
force and biaxial bending, while for braces, slip-type and bilinear-type restoring force
characteristics are assumed. Torsional vibration properties are examined through response
calculations of one-story, 1X1 span structures with emphasis on the next three items: (I)
effect of slip-type and bilinear-type restoring forces of braces, (2) influence of eccentricity on
framed structures with slip-type braces, and (3) influence of variation of axial forces of
columns during vibration. It is interesting to note that, although a structure may have no
eccentricity in its configuration, torsional vibration is induced at yielding, and that structures
with slip-type braces show torsional problems which are rather larger than those with
bilinear-type restoring forces.
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