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A METHOD OF STATIC SEISMIC DESIGN OF TORSIONALLY COUPLED STRUCTURE
(PART II Study on the Torsional Behaviours of Multi-Story Structures)

by Masakazu OZAKI*, Satuya SODA**,
Seiichiro YASUDA***  Masaru ISHII***
and Tomoaki NAMIKAWA¥**

ABSTRACT

OBJECTIVES

The objectives of this study are to investigate the torsionally coupled
vibration of multi-story structures and to propose a simple and practical method
of static seismic design. Plannar and vertical stiffness distributions are
taken to be the basic controling parameters.

ANALYTICAL METHOD

The linear system studied is an idealized multi-story model consisting
of rigid slabs and massless shear springs. Masses are lumped at the center
of each slab. With respect to the center of mass of each story, three degrees
of freedom, ie., horizontal displacements in the two perpendicular directions
and the rotation about the vertical axis, are considered. In order to save
the computing efforts and to get a stable numerical result, by applying
probabilistic theory of structural dynamics and modal analysis technique which
considers the modal interaction effect, stationary response to the stationary
white noise is calculated theoretically. Defining a dynamic additional
eccentricity (DAE) as in the case of one-story structures in PART I, effect
of a vertical distribution of stories with eccenticities will be investigated.

CONCLUSIONS

1) A story with no eccentricity may be subjected to quite a large influence
of the torsion of upper or lower stories with eccentricities. In this, lower
story with eccentricity has greater influence on the torsion of other
stories.

2) As well as in one-story structures, stresses in each part of the torsionally
coupled multi-story structure might be evaluated safe, if there is no
setbacks and if the magnitude of the static design force is taken equal to
that of the corresponding uncoupled structure, and magnitude of DAE, equal
to the 5%-10% of the plannar dimension of each story.

3) If there is some setbacks in the structure, setbacked portions might be
subjected to stronger torsion than that in the case of the usual torsionally
coupled structures.

4) The case that j' is less than 1.0 should be excluded in the allowable stress
design method based on the static calculation. In the case that j' is less
than 1.0, ultimate strength design method or allowable stress design method
based on the dynamic calculation is desirable.
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