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Occurrences of large earthquakes having a magnitude over eight are predicted along the
subduction zone running in the southwestern part of Japan. Such subduction zone earthquakes
are known to generate long-period ground motions in land and the energy input large-scale
structures such as high-rise buildings. The energy into high-rise buildings could exceed
significantly the energy input anticipated in the current seismic design. Especially for high-rise
steel moment frames designed and constructed in early days of such construction, i.e., 1970s in
Japan, large cumulative deformations may cause serious damage including fractures in their
beam-to-column connections. Also, the large shaking and long duration could cause serious
damages on the non-structural components and lead to the functional ability problems in the
buildings.

To this end, first, a series of shaking table tests were conducted to evaluate the performance
of an 80 m high 21-story building. Structural safety of the high-rise buildings while subjected to
the long-period ground motions were evaluated by the tests. Second, a large scale shaking
table test on the non-structural components, including the furniture in the interior space, was
tested to evaluate their performance in the earthquake. Various types of retrofit methods of
structural and non-structural components were proposed and tested to evaluate their
performance.
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