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Application of wavelet transform in damage identification
in a thick steel beam based on ultrasonic guided wave
propagation
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Abstract- In this study, the structural health of a thick steel beam, made of ST-52, is inspected by ultrasonic guided
wave propagation method using piezoelectric wafer active sensors that is one of the most important techniques of on-
line structural health monitoring. The key parameters of the diagnostic waveform such as excitation frequency and cycle
number are determined in relation to beam dimensions as well as pulse-echo configuration of PZT active sensors
attached to the beam. Finite element simulations were conducted to characterize wave propagation in the beam, and the
signals of wave propagation were experimentally measured. For signal processing and feature extraction, continuous
wavelet transform and scaled average wavelet power technique are used. Using the extracted features, probable existing
damage in the structure is detected, localized, and intensified. The acquired results are representing a higher precision of
the implemented method for damage identification and characterization with respect to a previous study.

Keywords: Structural Health Monitoring (SHM), On-Line Monitoring, Ultrasonic Guided Waves, Thick Steel Beam, Wavelet Transform.
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1. Actuator/Sensor Pulse-Echo Configuration
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4. Synchronous Moving Filter
5. Signal-to-Noise Ratio (SNR)
6. Discrete Wavelet Transform (DFT)
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1. Amplitude Modulation (AM)
2. Frequency Modulation (FM)
3. High-Pass Filter
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2. Scale-Averaged Wavelet Power (SAP)
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