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Application of ground penetrating radar technol-
ogies for road pavement quality control  
Abstract. Problem. Modern transport networks of 
Ukraine operate under challenging conditions due to 
constant growth of traffic intensity, vehicle overload-
ing, climatic factors influence, and limited funding 
for maintenance and repair. In such conditions, the 
timely detection of road pavement defects and quality 
control of repair works becomes particularly impor-
tant. Traditional diagnostic methods have significant 
disadvantages: they are destructive, require consi-
derable material costs and time, and cause damage 
to the road surface. Therefore, non-destructive diag-
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nostic methods, particularly ground penetrating 
radar technologies, have been actively developing in 
recent decades. Goal. The aim of this work is to con-
trol the quality of road pavement on Chernyshevs-
kaya Street section in Kharkiv city by applying the 
ODYAG-1 ground penetrating radar complex. The 
study focuses on post-repair quality control and 
establishing the effectiveness of GPR technology for 
monitoring pavement condition after reconstruction 
works. Methodology. The research utilized the 
ODYAG-1 ground penetrating radar complex with 
antennas operating at 1.2 GHz central frequency. 
The methodology included three-stage calibration: 
free space measurements, metal reflector calibration, 
and reference section verification. A comprehensive 
survey scheme was developed with control points at 
regular 3-meter intervals. The signal decomposition 
method was applied based on representing the reflec-
tion signal from asphalt as a sum of reflections from 
individual layers. Data processing involved digital 
signal processing methods to enhance image quality, 
eliminate interference, and emphasize subsurface 
structural features. Results. The study successfully 
determined layer thicknesses of road pavement struc-
ture through analysis of GPR signal reflections. 
Before repair, measurements showed the first layer 
thickness of 10.0 11.0 cm with dielectric permittivity 
ranging from 4.64 5.5, and the second layer thick-
ness of 8.0 9.0 cm with permittivity 3.06 3.7. Post-
repair measurements revealed structural anomalies 
in the repaired zone, including abnormal reflection 
at 4.2 ns depth, indicating possible voids, insufficient 
compaction, or material density changes. Calibration 
optimization significantly improved measurement 
accuracy and stabilized dielectric permittivity values 
within narrower ranges. Originality. The research 
demonstrates the high accuracy of the GPR method 
for diagnosing hidden defects in road structures and 
establishes the effectiveness of the ODYAG-1 com-
plex for post-repair quality control. The study pro-
vides a practical methodology for calibration and 
systematic surveying of road pavements using non-

destructive testing approaches. Practical Value. The 
developed approach enables rapid surveying with the 
possibility of operation in urban conditions without 
traffic interruption, relatively high accuracy, and low 
cost compared to destructive methods. The detected 
defects in the repair zone require immediate inter-
vention to prevent pavement destruction, emphasiz-
ing the irreplaceable value of GPR monitoring for 
ensuring the durability of repaired road sections. The 
methodology provides a foundation for continuous 
monitoring of pavement conditions over time and 
early detection of defects that may lead to repeated 
failures. 
Key words: ground penetrating radar, ODYAG-1 
radar complex, current repair patch, quality control, 
road pavement 
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