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Design and construction device of transmitted ultrasonic wave among soil

Abstract

It is important to measure attribute of heterogeneous media like soil. As ultrasonic
parameter such as velocity and attenuation depended of transmitted media, nondestructive
methods like ultrasonic can be used in determining soil attribute. In this article, a special
ultrasonic setup system designed and evaluated. This system compounded of different part
that can transmitted ultrasonic wave from soil and received it, and then analysis received
waves. In addition, described the design of electronic circuit of the system and assessment
velocity and attenuation of soil sample. A soil sample has cylindrical shape with 5.5 cm
diameter and 1.5, 4 and 8 cm thickness, which frequency was used 75 kHz and 125 kHz and
voltage was used 9+ + Vp_p and YA« Vp_p . Results show that velocity almost was same for all

soil samples. But ultrasonic attenuation was different by voltage changing from 900V, to
1800V, for all samples (except sample with 4 ¢cm thickness in the frequency of 125 kHz).

Therefore, ultrasonic waves could transmitted from soil (event high porosity and attenuation)
by special condition like high voltage and low soil layer thickness and it is possible to
determine soil attribute by ultrasonic testing in different conditions.
Keyword: Ultrasonic, Attenuation, Soil, Porosity, Moisture content
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