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ABSTRACT

Recent research is increasingly focused on utilizing seismic waves for structure health monitoring (SHM). Specifically, seismic interferometry, a
technique applied in geophysical surveys using ambient noise, is widely applied in SHM. This method involves analyzing the response of
buildings to propagating seismic waves. This enables the estimation of changes in structural stiffness and the evaluation of the location and
presence of damage. Analysis of seismic interferometry applied to SHM, along with case studies, indicates its highly effective application for
assessing structural stability and monitoring building conditions. Seismic interferometry is thus recognized as an efficient approach for evaluating
building integrity and damage detection in SHM and monitoring applications.
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Fig. 1. Steps for creating 2D super virtual refraction arrivals: a) Correlation of the recorded trace at A with that at B for a source at x and b)
virtual far-offset refraction arrivals b a combination of both a) correlation and convolution (solid rays are associated with positive travel
times and dashed rays are negative travel times).
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Fig. 2. Deconvolution operation between two signals, one being the reference yields the waveform that represents the response behavior
of the receiver of the interest in each virtual unit impulse at the reference.
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Fig. 3. Linear time invariable system.
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is a wave received in each layer and the response to the virtual impulse at the base (right).
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Fig. 5. Deconvolution can be computed with a virtual source at the roof level and a ground level source.
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Fig. 6. Model and observed impulse response functions in different bands for the NS (top) and EW (bottom) responses (Ebrahimian et .,
2014).
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(left: drawn based on John Blume Associates). and the two-layer shear beam model to be fitted (right) (Rahmani et a/,, 2015).
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