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Efficient Vibration Analysis of Stadium Stands
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Abstract

Recently, the use of the high strength materials and development of construction techniques have resulted in
more flexible and longer spanning in the stadium systems. So the natural frequency of stadium structures are
became low. Stadium stand could be led to significant dynamic response as like resonance due to spectator
rhythmical activities. The accurate analysis of dynamic behavior of stadium systems and the precise investigation of
the dynamic loads on stadium structures are demanded for effective design. It is desirable to apply measured
dynamic loads created by spectator activities because these dynamic loads are not easy to express numerical formula.
As the floor mesh of stadium stand is refined, the number of divided elements increases in numerical analysis. the
rise of the number of elements makes the numbers of nodal points increased and numerous comptiter memory
required. So it is difficult to analysis refine full model of stadium structures by using the commercial programs.

In this study, the various dynamic loads induced by spectator movements are measured and analyzed. And ‘a
new modeling method that reduce the nodal points are introduced. Vibration analysis of stadium stands is executed
to inspect accuracy and efficiency of proposed method in this paper.

Keywords . stadium stand, resonance, spectator rhythmical activities, vibration analysis
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