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ABSTRACT

PURPOSES : The objective of this study is to determine the optimal frequency of ground penetrating radar (GPR) testing for detecting the

voids under the pavement.

METHODS : In order to determine the optimal frequency of GPR testing for void detection, a full-scale test section was constructed to

simulate the actual size of voids under the pavement. Voids of various sizes were created by inserting styrofoam at varying depths under the

pavement. Subsequently, 250-, 500-, and 800-MHz ground-coupled GPR testing was conducted in the test section and the resulting GPR

signals were recorded. The change in the amplitude of these signals was evaluated by varying the GPR frequency, void size, and void depth.

The optimum frequency was determined from the amplitude of the signals.

RESULTS : The capacity of GPR to detect voids under the pavement was evaluated by using three different ground-coupled GPR frequencies.
In the case of the B-scan GPR data, a parabolic shape occurred in the vicinity of the voids. The maximum GPR amplitude in the A-scan data was

used to quantitatively determine the void-detection capacity.

CONCLUSIONS : The 250-MHz GPR testing enabled the detection of 10 out of 12 simulated voids, whereas the 500-MHz testing allowed
the detection of only five. Furthermore, the amplitude of GPR detection associated with 250-MHz testing is significantly higher than that of
500-MHz testing. This indicates that 250-MHz GPR testing is well-suited for the detection of voids located at depths ranging from 0.5~2.0 m.
Testing at frequencies lower than 250 MHz is recommended for void detection at depths greater than 2 m.
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Table 1. Applications of GPR

Area Application contents
Obstruction detection, inspection of steel
Civil / reinforcement conditions, inspection of
Architectural | concrete thickness, verification of grouting
engineering | effect, void detection, diagnosis of

concrete and stone structures

Inspection of pavement thickness,
Transportation | inspection of foundation of track sand
roads, inspection of runway conditions
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Fig. 3 Parabolic Signature in the GPR Data
(Kong et al, 2012)

Measurement

Cross-track

Time samples

Depth

Table 2. Velocity in Certain Media (John M. Reynolds,

1997)
Medium  |Dielectric constant (er)]  Velocity [m/xs]

Air 1 300

Fresh water 81 33
Limestone 7~16 75~113
Granite 5~7 113~134
Concrete 4~10 95~150
Clay 4~16 74~150
Silt 9~23 63~100
Sand 4~30 55~150
Ice 3~4 150~173

Table 3. Guidelines of the Antenna Frequency
Selection (John M. Reynolds, 1997)

Antenna Suitable target | Approximate depth
frequency(MHz) size(m) range(m)
25 1.0 5~30
50 0.5 5~20
100 0.1~1.0 2~15
200~250 0.05~0.50 1~10
500 0.04 1~5
800 0.02 0.4~2
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Fig. 4 Test Bed Sectional Configuration (Inside of
River Experiment Center in KICT)
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Table 4. Amplitude of Reflected GPR Signal at Void
Location (250MHz)
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Fig. 13 Change of Amplitude with Increase of Void
Depth (250MHz)
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Table 5. Amplitude of Reflected GPR Signal at Void
Location (500MHz)

Size
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Fig. 14 Change of Amplitude with Increase of Void
Depth (500MHz)
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