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ABSTRACT

In this paper, we have introduced the feature extraction for the ultrasonic signal analysis of the undamaged and
damaged concrete specimens. Since the concrete has the hetcrogencous nature by itself, it has been difficult to classify the
feature with using ultrasonic signal which is acquired from the undamaged and damaged concretc specimens. Therefore, in
this paper, we proposcd the combinational analysis which is using both the damage coefficient and the number of
zerocrossing for the feature extraction. And the pulse velocity method and the damage coefficient, which was proposed by
Suaris, were teviewed. In this experiment, two types of concrete specimen have been considered: 180kg/cm’ and 240
kg/cm®’ . The ultrasonic signals were acquired in mormal direction. As a result, jt has been that combinational analysis
method, which is proposed in this paper, shows the better performance than the traditional ultrasonic pulse velocity
method and the damage coefficient using maximum amplitude of the ultrasonic signal in thc feature extraction.
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Fig. 1. Flowchart of the proposed algotithm for the compound
analysis.
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Table 1. Material specifications of concrete specimen.

TR 27 W/CH|[%] Z 2 (mm]
180kg/cm2 @ 15%X30 cm 55.1 25
240kgfcm?2 @ 15%30 cm 47.1 25

H|32) W/C : Water cement weight-ratio
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Photo 1. Manufactured concrete specimen;
(a) the example of damaged specimens,
(b} total specimen.
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Fig. 2. Basic structure of experimental setup
(Ultrasonic  equipment: PUNDIT MARK 1V,
transducer: S54kHz center frequency, Oscilliroscope:
Lecroy 9310AM).
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Fig. 3. Typical ultrasonic signal;
(a) A case of 180 kgfox' normal specimen,
() A case of 180 kg/ce' compressive stress specimen
(51.6 tonf),
{¢) A case of 240 kgfcaf normal specimen,
(d) A case of 240 kgfow compressive stress specimen
(52.1 tonf).
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