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This dissertation mentions a development of vibration control system effective in floor
vibration reduction at buildings in service, and proposes a setting method of improvement
goals for vibration environment and a design method of the control system.

First in the dissertation, a background that floor vibration problems in habitability
increasingly occur at buildings in service is shown and significant to develop an effective floor
vibration system is mentioned. Also, problems to refer the current guiding principle to
evaluate vibrations varied in characteristic and a necessity of setting method of improvement
goals for vibration environment are mentioned.

The proposed vibration control system is an active control system that bending moments
occurred by expansion and contraction movement of film type piezo-electric devices installed
at the lower flange of the beam ends cancel the floor vibrations. The effectiveness of the
control system was proved by vibration control tests using scaled beam models and actual
building structures. A prediction method of floor vibration reduction based on the FEM is also
proposed. And the validity of the prediction method was confirmed by an observation result of
trial designing of a scaled floor.

Establishing a comprehensive evaluation method for various vibrations, sensory
evaluation tests were developed. And a new index “VL7lesms, 60aB)” that contains the maximum
value of vibration levels and the duration of vibration level was presented as to be relative to
human’s vibratory senses. The influences that prior experience of floor vibration gives for the
judgments of allowance for reduced vibrations were examined in sensory evaluation test. And
it was shown that the reduction levels of VLTlesmseoap) from before implementing
countermeasures can potentially be a useful index for the setting the improvement goals for
vibration environment.

Finally, it was proved that the developed control system and the setting method of
improvement goals for vibration environment were useful by practical application of the
system and the method to an actual building in service.
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