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Modeling of Eleciromagnetic Wave Propagation for Detection of
Bond Delamination in Concrete
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Abstract

The existing concrete beams can be retrofitted or reinforced by attaching carbon fiber or glass fiber sheet beneath the
beams. Although diverse design methods and application techniques of the retrofitting are studied and developed, the testing
method of examining retrofitted beams have not been put into practice yet. In this study, a bond delamination has been
modeled and studied to provide a basis for the development of actual testing equipments. For this purpose, Gaussian and
sinusoidal waves with 3GHz and 5GHz center frequency are used as an incident wave and lmm and 3mm bond
delamination under the reinforcement are modeled. In the modeling, Finite Difference-Time Domain algorithm is used to
investigate the behavior of electromagnetic waves in concrete. The results have shown that 5GHz waves are suitable for
the detection of delamination.

keywords : microwave, FD-TD method, nondestructive testing, concrete, bond delamination
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