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Fluid-Structure Interaction Analysis System Using Multi-Degree-of-Freedom Structure Model
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In order to evaluate the high-order oscillation mode and the torsional oscillation mode of buildings on which it is difficult to perform normal wind
tunnel experiments, the authors have developed an FSI analysis code combined with a multi-degree-of-freedom model and LES and have compared
the FSI analysis results and those of wind tunnel tests conducted in a previous study using a building model with a multi-degree-of-freedom structure.
The comparison showed that concerning the response spectrum of the building model the FSI analysis results corresponded well with those of the
wind tunnel tests. As for the frequency distribution and the peak value of the first oscillation mode, the FSI analysis results corresponded closely with
those of the wind tunnel tests, while for the second oscillation mode, the FSI analysis showed good correspondence with the wind tunnel results
except for in the torsional direction, where different calculation parameters were used. As for the amplitude of the top displacement of the building,
the results for both along-wind and across-wind directions showed good correspondence. However, for the torsional direction, the FSI results
showed an overestimation, although the FSI results showed the same tendency of divergent vibration as in the wind tunnel experiments in the wind
velocity range where there was a large discrepancy between the experiment and the spectrum modal analysis. These results show that it is possible
to determine unstable aerodynamic vibration using FSI analysis combined with a multi-degree-of-freedom structure model.
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