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Analysis of Shielding Effectiveness for Concrete Material
with Crack Using ELND-FDTD Method
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Abstract

The electromagnetic characteristics of concrete using the extremely low numerical dispersion finite-difference time-domain (ELND-
FDTD) method have been analyzed. To analyze the electromagnetic properties of concrete accurately, we calculated the weighting factor
and scaling factor in the ELND-FDTD according to the frequency, relative permittivity, and conductivity of the concrete. The effects of
cracking (width and relative position with perfect electric conductor (PEC) cracking) on shielding effectiveness were analyzed in the
overlapping structure of the cracked concrete and cracked PEC. The shielding effectiveness had a variation of 20 dB depending on the
width of the crack and the angle of incidence. Furthermore, the shielding effectiveness was found to differ by up to 22 dB depending
on the location of the crack and the angle of incidence.
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Fig. 1. Calculation points of Yee, H(2,4) and ELND-FDTD.
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environment
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Fig. 2. Calculation process of ELND-FDTD.
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Table 1. Calculation condition for comparison of accuracy.
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Fig. 3. Comparison of the error of each numerical analysis

method on concrete material properties.
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