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Study on the Non-destructive Inspection Method for Concrete Structures
by using Air-coupled Sound Wave,
-Study about the Improvement of the Signal to Noise Ratio using Tone Burst Wave -
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Fig. 1 Basic concept of non-contact acoustic inspection method.
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Fig. 2 Procedure of pulse wave excitation method
with time gate processing.
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Fig. 3 Actually measured waveform,
(a) defective part, (b) healthy part.
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Fig. 4 Schematic pattern of multi frequency tone
burst wave excitation method.
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Fig. 5 Procedure of tone burst wave excitation
method with time-frequency gate processing.
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Fig. 6 Experimental setup, (a) side view, (b) upper view.
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Fig. 14 FFT results of vibration velocities on the defective part.
(a) Chirp wave , sample time : 2 s, bandwidth : 500-5000 Hz, S/N ratio : 5 dB.
(b) Tone burst wave with time-frequency gate, sample time : 2.5 s, bandwidth : 200-5500

Hz, S/N ratio : 19 dB.
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Table | Specification of multi frequency tone burst wave

Item

Specification

Pulse duration (T')

3 ms (Band width : approx. 330 Hz)

Freq. transition interval (Af) 200 Hz

Start and end freq. (f;, /) 500 and 5100 Hz
Interval (Tp) 103 ms
Overall duration 237s

Table Il Physical property of concrete used for concrete wall test piece.

Density (ke/m>) Young's modules (GPa) Poisson ratio

2400

0.2
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