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A new waveform reconstruction method based on STFT in
the maximum expectant environment

Qiu Wei, Shi Peifeng, Ren Yan, Fan Xiaochun
(Beijing Institute of Structure and Environment Engineering, Beijing 100076, China)

Abstract: The maximum expectant environment(MEE) of a vibration process means that in an area of a structure,
the conservative limit of the vibration environmental data is obtained in the form of a spectrum by measurement or
prediction methods. However, for many test methods, especially when the vibration table is used to simulate the low
frequency transient environment (with frequency less than 100 Hz), the test reference signal waveforms have to be given.
Based on the MEE of the vibration process besides the time and frequency analysis, a new method is proposed to
reconstruct rapidly the maximum expectant environmental waveform(MEW) in the vibration simulation test. The
numerical simulation results show that the error of the calculations by the new method is reduced, and the control is
more flexible and efficient as compared with the traditional method, thus the new waveform reconstruction method can
be used in the vibration environment test.
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Fig. 1 Flow chart of MEW reconstruction method
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Fig. 2 Connections in ground vibration simulation test
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Fig. 3 Reference spectrum of vibration simulation test
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Fig. 4 Time-domain wave corresponding to reference spectrum

frequency/Hz

20 40 60 80

time/s
KI5 AT L fF) STFT AR AT
Fig. 5 Time-frequency analysis by STFT of the point 1
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Fig. 7 Envelope spectrum calculated with the proposed
STFT method
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Fig. 9 MEW reconstructed by the proposed STFT method
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Fig. 10 MEW reconstructed by the traditional FT method
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