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Severe indoor damage by overturn or move of furniture would occur
in high-rise buildings due to long period ground motion in case a
megathrust earthquake happened. It is important to predict indoor
damage and take measures to it. In this study, the indoor damage in
high-rise residential and office buildings due to long period ground
motion was predicted, considering the seismic behavior of furniture
with a complex form and collision between a number of furniture or
between furniture and wall, which are not able to be considered by
preceding simple methods.

The feature of the seismic behavior of four furniture with a complex
form (a refrigerator, a flat TV, a copy machine, and a partition),
which preceding simple methods are not applicable to, was revealed
using shaking table tests. The simulation models of these furniture
for Distinct Element Method were constructed and the validity of
these model was confirmed. Then, the indoor damage during an
earthquake in high-rise residential and office buildings was
simulated using these models. The results of the simulation show
that, in case the floor response is large, all of unfixed furniture
continue to move around and collide against each other or wall for
a few minutes, so the risk of injury is high and the evacuation would
be difficult under such situation. Comparison of the simulation
result with the result by the simple methods revealed that the simple
methods underestimate the indoor damage in case floor response is
large. The simulation with countermeasure such as fixing furniture
or using antiskid furniture also conducted to confirm the effects
of countermeasure.
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