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Experimental and analytical studies on structural instabilities during an earthquake
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Although instability problems of structures haven’t been discussed enough, they are often
concerned on design stages. Besides the static instability for which the analytical estimation
methods are already established, we focus on dynamic instabilities.

Experimental and analytical investigations for dynamic instability phenomena were
performed, aiming the proposal of practical and rational estimation methods for them. It had to
be recognized that just mixed (material and geometrical) non-linear time history analyses
could provide little quantitative information about instability and sometimes overlooked
critical points. So the additional investigations with repeated eigen analyses in a mixed
non-linear time history analysis were also carried out. Consequently, the effectiveness of
buckling eigen values for buckling in a dynamic action was verified in the viewpoint of
quantitative judgment and catching the portent.

Furthermore a large arch bridge was analyzed by this method and its effectiveness and
reasonability were demonstrated.

Key Words: dynamic structural instability, buckling eigen value, resonance, shaking table test.
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