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Abstract

This research is presented the evaluation system of metal position in concrete
using electromagnetic wave. This system is consist of 4 part. First part is horn antenna
which is transmitted and received electromagnetic signals. The design and fabrication
of horn antenna is 4 GHz with gain of 11.691dBi, VSWR of 1.2 and directional radiation
pattern. Second part is the signal generator (voltage controlled oscillator: VOC). The
output signal of oscillator is continuous wave with frequency of 4.2 GHz. The third part
is analysis and evaluation part. The principle operation of analysis and evaluation part
is used the reflection and absorbtion property of metal and concrete. The permittivity
of metal is high value that will reflect electromagnetic wave. Conversely, the
permittvity of concrete is low value. Electromagnetic wave will pass thought concrete
material. The final part is display part of the system. In this part, MATLAB program is
used for evaluation and display the results thought out the computer.

The experiments of evaluation system of metal position in concrete are
detected of metal buried in sheet of concrete with varied the thickness betweeen 5-20
cm. Additonal, the buried metal size are adjusted with size: 21x24, 15x15, 10x10, and
5x5. In the experiment results, it could be found that the evaluation system is
detected metal in the concrete structure. In case no metal buried in concrete
structure, the measurement resuls are shown that the system is not found the metal.
Thus, the evaluation system of metal position in concrete using electromagnetic wave

can be used for practical engineering.
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