One type of soil dynamic measurement methods is a method using a disk transducer (DT). In recent years, elastic wave
measurement of soil using DT has been widely performed, but there are few studies examining optimum shape/size of
DT. Since the output voltage of elastic wave measurement is generally significantly lower than the input voltage, DT
capable of outputting a larger voltage is required. Therefore we focused on the thickness of the piezoelectric element
and examined the optimum shape of DT. In this study, we prepared disk-type piezoelectric elements of 20 mm in
diameter with four thicknesses of 1, 2, 5 and 10 mm, and compared the magnitudes of the measured amplitudes.
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2. EERHEE  Materials and methods

Elastic wave velocity in soil
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Piezoelectric element

We measured 16 patterns of elastic waves using a 20 mm diameter
disk-shaped piezoelectric element with four thicknesses of 1, 2, 5,
and 10 mm for transmission and reception, respectively.
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Thickness of trans disk |  Thickness of receiv. disk Dr Input V Frequency
Casel imm 1mm, 2mm, 5mm, 10mm 77.6%
Case2 2mm 1mm, 2mm, 5mm, 10mm 79.1%
140Vp-p | 3kHz~20kHz
Case3 Smm 1mm, 2mm, 5mm, 10mm 82.6%
Cased 10mm imm, 2mm, 5mm, 10mm 73.5%
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Fundamental Principles and Forecasts
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The voltage at the receiving DT is proportional to the thickness of the piezoelectric element.
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As the Disk on the receiving side is thicker and the Disk on the sending side is thinner, BT TN N, " - =
the peak voltage is larger, which is more suitable for measurement. SHHGE R ORI, B OF B < YLD HDTHD Z & ZHERd.
The tendency of the measurement result holds without the influence of the frequency.
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