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Summary

In order to make clear fundamental characteristics of soil-structure interaction of buildings, the microtremor
measurement and oscillation test by man-power are conducted in a residential building and its surrounding
soil ground. As the characteristics of soil-structure interaction, fundamental frequency and damping factor of
the building in the interactive system are focused. The fundamental frequencies are estimated through
transfer functions of measured data between at a top of building and at 1% floor or at ground surface. The
damping factors are evaluated by not only the transfer functions of measured data but also waveforms of free
vibration obtained by an application of random decrement (RD) method and by man-made oscillation. The
results are summarized as follows;

1) The ratios of predominant frequencies of the interactive system to base-fixed condition are 0.68-0.70 and
0.75-0.78 in the transverse and longitudinal directions, respectively. It is pointed out that the effects of
rocking and sway motions are large, in the transverse and longitudinal directions, respectively.

2) In the results by FEM analysis, amplitudes at predominant frequencies are smaller with base-fixed,
rocking-included and sway-rocking-included systems. The results are corresponding to the phenomena
which are observed in the general soil-structure interaction. On the way, the opposite result is observed in the
microtremor measurement. A reason is that the characteristics under the base-fixed condition are not
predominant, as the building is vibrating under the interactive system. Another reason is that phase lags of
vibration between at 1* floor and at top of building are not constant. Some phases are delayed, and some are
ahead. The correlation between input motions to building responses is less in the microtremor vibration.

3) Damping factors obtained from free vibration waveforms by RD method are 5.5-6.0%, 6.5-6.9% in the
transverse and longitudinal directions, respectively. These damping factors are within the range of scattering
which is summarized in Architectural Institute of Japan.

4) Damping factors obtained from free vibration waveforms by man-made oscillation are almost same as

those by random decrement method. The damping factors in longitudinal direction are less by 10%.
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