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Dynamic Instability and Instantaneous Frequency of a Shallow Arch
With Asymmetric Initial Conditions

sy 3}z 3
Shon,  Sudeok Ha, Junhong
Abstract

This paper examined the dynamic instability of a shallow arch according to the response characteristics when nearing
critical loads. The frequency changing feathers of the time-domain increasing the loads are analyzed using Fast Fourier
Transformation (FFT), while the response signal around the critical loads are analyzed using Hilbert-Huang Transformation
(HHT). This study reveals that the models with an arch shape of h = 3 or higher exhibit buckling, which is very sensitive
to the asymmetric initial conditions. Also, the critical buckling load increases as the shape increases, with its feather varying
depending on the asymmetric initial conditions. Decomposition results show the decrease in predominant frequency before
the threshold as the load increases, and the predominant period doubles at the critical level. In the vicinity of the critical
level, sections rapidly manifest the displacement increase, with the changes in Instantaneous Frequency (IF) and Instant
Energy (IE) becoming apparent.

Keywords : Shallow arches, Dynamic instability, Asymmetric mode, Initial condition, Imperfection, Empirical mode
decomposition, Instantaneous frequency
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