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Delamination Detection of FRP Sheet Reinforced Concrete
Using Microstrip Patch Antenna
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Abstract A series of experimental work has been conducted to evaluate the capability of microstrip patch antenna
system in detecting delamination in fiber reinforced Plastic (FRP) sheet reinforced concrete. For that purpose, a
prototype microstrip patch antenna was developed with 15 GHz center frequency and 1 GHz bandwidth. For the
comparison, a horn antenna with 15 GHz center frequency and 10 GHz bandwidth was used for the measurements
of the same specimens. The laboratory size specimens have the dimensions of 600 mm (length) x 600 mm (width)
x 50 mm (thickness) with a series of delaminations of 300 mm (length) x 300 mm (width) x 5, 10, 15 mm
(thickness). FRP of 1.5 mm thickness and epoxy of 3 mm thickness were placed on the top of artificially created
delamination to represent actual FRP reinforced concretz condition. In all cases, the delamination has deen
successfully identified. Also, it was shown that imaging results in microstrip patch antenna were improved by

signal processing.
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2. Microstrip Patch QHH|L} XM=t
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Table 1 Characteristics of patch and horn antennas
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Fig. 1 Schematic diagram of microstrip patch
antenna measurement
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Fig. 2 Shape of microstrip patch antenna

Microstrip patch telvh 22 Al z@jsfop &

543, 47 Aol nEsol & Algel talN =
Asta, dAE APt TR BP9 Fg 33

dy=
F1e
-Substrate
-Array 24
JiE oIl E A -OHEILE 321
-SEAX 4

-EM simulation

b etEILt S -Power divider& |

> -EM simulation

LayoutXf 3 HE

Fig. 3 Flow chart for antenna design
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Table 2 Moisture content of concrete specimens
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Fig. 4 Concrete specimens for measuring dielectric
constant
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Fig. 5 Measurement of concrete dielectric constant
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Fig. 6 Dielectric constant of 21 MPa concrete
specimen
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Fig. 7 Dielectric constant of FRP and epoxy
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Fig. 9 Section of specimen

Table 3 Composition of each measurement zone
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Fig. 10 Measurement using microstrip patch antenna
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Fig. 11 Microstrip patch antenna measurement

result of zone 1 and zone 2 (5mm
delamination specimen)
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Fig. 12 Microstrip patch antenna  measurement
result of zone 3 and zone 4 (5mm
delamination specimen)
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Fig. 13 Measurement using horn antenna
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Fig. 14 Hom antenna measurement result of
zone 1 and zone 2 (5 mm delamination
specimen)
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Fig. 15 Hom antenna measurement result of
zone 3 and zone 4 (5 mm delamination
specimen)
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