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2-D Modeling of Electromagnetic Waves for the Probing of Concrete
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ABSTRACT

The radar method is becoming one of the major nondestructive testing (NDT) techniques for concrete
structures. Numerical modeling of electromagnetic wave is needed to analyze radar measurement results
and to study the influence of measurement parameters on the radar measurements. Finite difference-time
domain (FD-TD) method is used to simulate electromagnetic wave propagation through concrete
specimens. Three concrete specimens with a 191 mm rebar embedded at 40 mm, 60 mm, and 80 mm
depth are modeled in 3-dimension. As results, 2-D image processing scheme of modeling data has been
developed and applied to the imaging of steel bars inside concrete.
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14
Specimens Iaclusion Distance from surface
: to center of a steel bar 500 500
Specimen 1 none . 60 ] ' ° } ”
Specimen 2 | D19 steel bar d = 40 = e —
Specimen 3 | D19 steel bar d, = 60
BOI o J Imo
Specimen 4 | D19 steel bar dy = 80
500 500
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