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Dynamic Analyeis of Base Isolated Building

considering bi-directional ground motion

Akira WADA* and Kazuhiro YAMAMOTO#*¥

Abstruct

With a structure applied with seismic ground motion from two
horizontal directions simultaneously, the energy inputted into
the structure is greater than the energy inputted at least from
one horizontal direction. Tn case the members of the structure
have become yielded due to a seismic motion in one direction, a
bi-directional interaction will occur, through which the effects
of reducing the stiffness and yield strength of the member in the
other direction will emerge. Specifically, importance should be
attached to this phenomenon in case of a base isolation structure
with its particular story subjected to the concentration of input
energies.

This paper deals with the examination of the necessity to
consider the bi-directional seismic motion to describe how to
evaluate that necessity abreast of performing the analysis of a
base isolation structure. Time integration will be performed by
means of the Newmark-pg method, and the superstructure will be
idealized as an elastic shear model. The damper is of histeretic
type to idealize the following two types;

l. The structure with elasto plastic springs arranged in the
two directions intersecting at right angles. With this,
the vield strength interactions in two directions cannot be
considered. An yield surface will be rectangular.

2. The Multiple Shear Spring (MSS) model for which the yield
strength interactions in two directions considered. The MSS
model is such that a number of elasto-plastic springs are
arranged at equal angles in horizontal direction so as to
consider the effects of strength interactions in  two
directions. Yield surface is polygonal, but will. more
circular as the number of springs increase.

The structure with consideration to bi-directional
interaction is obviously subject to a less input energy into the
superstructure than that without, revealing that the evaluation
of the effects of bi-directional seismic motion. Though the above
mentioned analyses, the effects of bi-directional seismic motion
in a base isolation structure could be clarified.

* Associate Prof. Dr. Eng. Tokyo Inst. of Tech.
*% Graduate Student, Tokyo Inst. of Tech.
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