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A METHOD OF STATIC SEISMIC DESIGN OF TORSIONALLY COUPLED STRUCTURE
(PART I Study on the Basic Controling Parameters of the Linear
One-Story Model)

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

ABSTRACT

OBJECTIVES

The objectives of this study are to investigate the effect of the basic
controling dimensionless parameters on the elastic torsional response of a
one-story structural model with eccentricities and to propose a simple and
practical method of static seismic design of torsionally coupled buildings.

ANALYTICAL METHOD

The linear system studied is an idealized one-story model consisting of
a rigid slab, of which mass being lumped at the center and is supported on the
massless shear spring. Three degrees of freedom, ie., horizontal displacements
in the two perpendicular directions and the rotation about the vertical axis,
are considered. 1In order to save the computing efforts and to get a stable
numerical result, by applying probabilistic theory of structural dynamics,
stationary response to the stationary white and nonwhite excitation is calculat-
ed theoretically. Defining a magnitude of the torsion as the ratio of the
displacement of an outer point on the coordinate axis of the slab to displace-
ment of a center of mass, dynamic additional eccentricity (DAE) is caluculated
and the effect of some basic controling parameters on the torsional response
is evaluated.

CONCLUSIONS

1) DAE is affected little by the magnitude of an ordinally linear damping
factor.

2) The effect of torsional coupling depend strongly on the j', ie., the ratio
of the radious of elasticity and that of rotation.

3) Magnitude of the rotational response increases as the static eccentricity
increases.

4) Stress increase due to the effect of DAE may become up to 30% of the stress
in the correponding uncoupled model.

5) Stresses in each part of the torsionally coupled structure might be evaluated
safe if the magnitude of the static design force is taken to be that of the
corresponding uncoupled structure and magnitude of ADE to be 5%-10% of the
structural plannar dimension, not depending on the magnitude of j' or static
eccenticities.

6) Response to simultaneous action of two horizontal components of ground motion
is ready to estimated by the root of the square sum of the response to a
single horizontal compoment.

7) For the structure, of which j' is less than 1.0 or of which natural period
is relatively shorter than the dominant period of excitation, further
investigation on the stability of the elastic-plastic response is needed.

* Professor of Chiba University, Dr. Eng.
*%* Research assistant of Chiba University, Dr. Eng.
*#* Graduate student of Chiba University
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