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Basic Frequency Identification for Existing Masonry Load-Bearing
Walls Based on Wavelet Threshold De-noising
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Abstract: The basic frequency identification for existing masonry load-bearing walls is important
for structural safety assessments. To mitigate the noise impacts on the dynamic test signals and the
frequency identification results, artificial noised signals were adopted in the analysis, so as to obtain
optimized parameters for the wavelet threshold de-noising method. Then pseudo-static tests were
conducted on a wall specimen and the acceleration signals under ambient excitations were
recorded. Moreover, the power spectrum density (PSD) functions of the original signals and
wavelet threshold de-noised signals were calculated,and then the basic frequencies were identified
respectively by using the peak-picking method. It is shown that the variability of the identified
frequency decreases by the wavelet threshold de-noising with optimized parameters. By mitigating
the noise impacts, the proposed method can improve the effectiveness of the frequency
identification for masonry load-bearing walls with damages,and then give fundamental data for the

safety assessment of existing masonry structures.
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Fig.5 Comparison of SNRs and errors using different threshold functions
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Fig.6 Masonry load-bearing wall specimen
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Fig.7 Horizontal loading mechanism of pseudo-static tests and finite element modal analysis results
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Tab.1 Mechanical properties in the finite element model
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Fig.8 Two Kinds of boundary conditions of the wall specimen and the accelerometers layout
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Fig.9 Cracks distribution on the wall specimen
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Fig.10 Stiffness change curves of the wall specimen
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