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STUDY ON LONG-PERIOD GROUND
MOTIONS AND RESPONSES OF SUPER-HIGH-RISE BUILDINGS ETC.
- Evaluations of responses of super-high-rise and seismically-isolated buildings under the
hypothetical maximum level earthquake in Nankai trough region -

by
Izuru Okawa?), Toshimi Satoh?, Toshiaki Sato®, Masanobu Tohdo?,

Haruyuki Kitamura®, Shingo Torii®, Yasukazu Tsuji®, Yoshihisa Kitamura”

ABSTRACT

A revision of the formula predictive of the long-period motions incorporating the recorded data collected
during the 2011 off the Pacific coast of Tohoku earthquake and its aftershocks were reported in our
previous report, the Building Research Data Vol.144. According to the report, the revised formula
considers the differences in source regions, i.e., the Philippine Sea Plate and the Pacific Sea Plate.

In this report, the prediction rules were established on the determination of site coefficients regarding site
amplification and the group delay time for any selected site that is not given as recording station. These site
coefficients are related with the travelling time of seismic wave from seismic to engineering bedrock
underlying the site.

In addition, the revised formula was applied to the hypothetical largest seismic source in the Nankai trough
zone that was set up by the Central Disaster Management Council (CDMC), Cabinet Office in 2012 to
simulate the long-period earthquake motions. The simulated long-period motions were compared with the
computed motions from the three-connected Nankai trough subduction zone that was reported in our
previous report. The earthquake motions for the principal sites, the west of Shinjuku in Kanto plain,
Tsushima, west of Aichi Prefecture, in Nobi plain, and Konohana, on the Osaka bay and Hamamatsu just
on the seismic source were computed with the average-level motions. The computed motions were further
used as input motions for response computations of high-rise buildings and base-isolated buildings.
Various analytical models were selected with both classes of buildings. The high-rise buildings include
types of steel and reinforced concrete, and height of buildings with 100 m through 250 m. The
base-isolated buildings were selected with respect to the construction periods, types of super structures and
height, and also the types of control devices such as rubber bearings and/or dampers. Totally twenty two
analytical models were selected to use for analyses.

The responses of super-high-rise buildings became fairly larger than the design criteria limit and exceed
the responses with the three-connected ones. The responses of base-isolated buildings also became
excessive, and considerably larger than those for three-connected one.

This paper gives the basic data for considering how the design earthquake motions should be, in case one
is faced to the unprecedented large earthquake motions.
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