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Detection of Delamination inside Concrete Using Ground Penetrating Radar
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Abstract

A series of experimental work has been conducted to evaluate the capability of Ground
Penetrating Radar (GPR) system in detecting delamination inside concrete. Three antenna at
900 MHz, 1000 MHz, and 1500 MHz frequency are used in the experiments for laboratory
size specimens, and 400 MHz antenna has been used for a large size specimen.

The laboratory size specimens have the dimensions of 1000 mm (length) x 600 mm
(width) x 140 mm (thickness) with a delamination of 200 mm (length) x 600 mm (width) x
140 mm (thickness). The cover depth of the delamination is varied as follows: 20 mm, 30
mm, 60 mm, and 70 mm. In all cases, the delamination has been successfully identified. The
property of three frequencies was seized about detecting delamination. Also, it was shown
that the image results in GPR were improved by signal processing.
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Fig. 2 Section of laboratory size specimen and measurement
scheme
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Photo 2 GPR equipments
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Table 1 Measured dielectric constant

Specimens Week 1 Week 2 Week 3 Week 4

1 11.38 11.72 10.27 10.17

2 11.91 12.24 1051 10.33
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Fig. 4 1.5 GHz Radar measurement result of a
concrete specimen with a delamination at
60 mm depth
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Fig. 5 1.5 GHz Radar signal processed result of a
concrete specimen with a delamination at 60
mm depth
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(b) 30 mm delamination at depth
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(c) 60 mm delamination at depth

(d) 70 mm delamination at depth

Fig. 6 Results of 900 MHz Measurement
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Fig. 7 Result of Measuring 60 mm delamination at
depth with 1 GHz antenna
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Fig. 8 Result of Measuring 60 mm delamination at
depth with 1.5 GHz antenna
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Table 2 Results of measurements

5= 900 MHz 1000 MHz 1500 MHz
S | FER| LA | 2ER | oA | 2H% | oA
(mm) | (%) | (mm) | (%) | (mm) | (%)

20 mm 10 50.0 10 50.0 15 25.0

30 mm 20 333 20 333 25 16.7

60 mm 50 16.7 50 16.7 50 16.7

70 mm 60 147 70 0 70 0
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Fig. 9 Results of 400 MHz Measurement (Horizontal Scan)
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