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Estimation method of machine’s excitation force time history
using 3rd-octave band of nearby ground acceleration level

Abstract

When considering environmental vibration of the ground, there are an increasing number of cases where
it is examined by time history analysis. However, as there is almost no public data on the time history
waveform of the excitation force, the excitation force waveform can only be obtained by measurement.
Therefore, we consider creating an exciting force waveform using the vibration acceleration level shown in
previous literature and a numerical analysis of the ground.

1) Obtain the Fourier image of the acceleration from the vibration acceleration level for the mechanical
vibration source shown in existing literature.

2) Obtain the transfer function from the FEM of the ground.

3) Obtain the Fourier image of the ground surface acceleration using steps 1) and 2).

4) Obtain the excitation force time history by inverse Fourier transforming the Fourier image of step 3).
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