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EVALUATION OF DIRECTIONALITY CONSIDERING PERIODIC
CHARACTERISTICS FOR STRONG MOTION OBSERVATION RECORDS

Kazuma INOUE, Keita SAITOH, Yuta UMEYAMA, Akira IGARASHI
and Takaaki IKEDA

In Japan, seismic performance verification for structure, it is common to use horizontal unidirectional
ground motion as input. However, since actual ground motion and seismic response of structures behave
complex in bi-axial, it is considered seismic performance verification for horizontal bi-directional inputs is
desirable in the process of seismic design of structures.

In this study, in order to establish seismic performance evaluation method induced by horizontal bi-
directional input, it is necessary to analyze the characteristics of actual bi-directional ground motions in
detail. The directionality of bi-directional response considering periodic characteristics of ground motions
was examined based on observation records of strong motion in Japan. First, as measure of seismic intensity
from two horizontal components of seismic ground motion, focus on RotD100, 50 and 00 which takes the
maximum, median and minimum values which have different response direction due to bi-directional input.
In addition, an omnidirectional display of bi-axial response spectrum was proposed in which the relation-
ship between the intensity, directionality, and natural period of the seismic response was visualized using
polar coordinates and a color map. Next, the average of RotD100, 50, 00 and omnidirectional display based
on bi-axial response spectrum is calculated in order to clarify the characteristics of the directionality con-
sidering the periodic characteristics of the bi-directional ground motion for the typical strong inland earth-
quakes and subduction zone earthquakes in Japan.

As result, it was confirmed that the directionality of the short-period side was stronger than that of the
long period side in both the inland type earthquake and the subduction zone earthquake. Comparing inland
earthquakes and subduction earthquakes, it was confirmed that subduction earthquakes are more directional
on the short-period side and inland-type earthquakes are more directional on the long-period side.



