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ENERGY DISSIPATION AND DISTRIBUTION RATIO IN A STEEL HIGH-RISE BUILDING SUBJECTED 
TO LONG-PERIOD GROUND MOTIONS 

��E-Defense Shaking Table Tests of Partially Extracted Frame��

����*1����*2�����*2�����*3�����*4

����*5�����*6�����*7�����*8

Daiki SATO, Yu SHIMADA, Hayato OUCHI, Takuya NAGAE, Haruyuki KITAMURA 
Kunio FUKUYAMA, Kouichi KAJIWARA, Takahito INOUE, Masayoshi NAKASHIMA 

A series of shaking table tests on a high-rise building are conducted in order to acquire realistic data on the damage. The 
adopted test system consists of a lower part represented by four-story steel frame structure and an upper part simplified by 
substitute layers made of concrete mass and rubber bearings. In the tests using long period ground motions, the specimen is 
subjected to large cumulative inelastic deformations as well as large inter-story drifts. Such seismic loads are represented by
total input energy to the specimen. The total input energy from each test is plotted in the corresponding energy spectrum of 
the input wave, indicating reasonable correlations. The beam ends dissipate ninety percent of the total input energy of the 
steel frame. The results characterized by input energy and its distribution suggest the adopted measuring methods reasonable. 
The seismic performance assessment in terms of input energy can be developed not just for a seismic design but also for 
damage monitoring techniques. 

Keywords : High-rise building, Long-period ground motion, Energy, Shaking table test, Seismic performance, Cumulative damage 
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