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Method of non-destructive road pavement 
diagnostics 
Abstract. Problem. The reliability of transport infra-
structure depends on timely assessment of road pave-
ment technical condition. Even local defects can cause 
accelerated deterioration, reducing traffic capacity and 
road safety. The complexity lies in the fact that a signifi-
cant part of damage and deformation occurs in hidden 
layers of road pavement, and their timely detection 
requires specialized control methods. Traditional diag-
nostic methods have significant limitations as they are 
destructive, require considerable material costs and 
time. Goal. The aim of this work is comprehensive diag-
nostics of road pavement technical condition on the 
restored section of Chernyshevskaya Street in Kharkiv 
by combining ground penetrating radar survey and 
terrestrial laser 3D scanning. The study focuses on 
evaluating the effectiveness of the integrated method for 
road pavement diagnostics. Methodology. The research 

utilized the ODYAG-1 ground penetrating radar com-
plex with antenna block of 1.2 GHz central frequency 
for assessing the internal structure of road pavement. 
The survey was conducted according to standard non-
destructive control methodology. Terrestrial laser 3D 
scanning was performed using Trimble TX6 scanner to 
capture geometric parameters of surface deformations. 
Results. Ground penetrating radar surveys of the cur-
rent repair zone revealed key structural anomalies. On 
sections outside repair, relatively homogeneous reflec-
tion structure was observed, confirming stability of road 
pavement construction. In contrast, the repaired area 
clearly showed abnormal reflection at 4.2 ns depth, 
indicating structural violations of the restored pavement 
- possible voids, insufficient compaction, or material 
density changes. Instrumental studies recorded maxi-
mum subsidence values up to 2.0 cm in the defect zone, 
confirming development of deformation processes in 
road pavement after repair works. Laser scanning re-
sults created high-precision three-dimensional point 
cloud of the studied section with millimeter accuracy, 
allowing quantitative assessment of surface deformation 
parameters. Originality. The research demonstrates 
integration of ground penetrating radar technology and 
terrestrial laser 3D scanning for comprehensive road 
pavement diagnostics. Practical Value. The developed 
integrated approach enables rapid surveying with pos-
sibility of operation in urban conditions without traffic 
interruption, providing relatively high accuracy and low 
cost compared to destructive methods. Detected defects 
in the repair zone require immediate intervention to 
prevent pavement destruction.  
Key words: ground penetrating radar, ODYAG-1 
radar complex, non-destructive diagnostics, laser 
scanning, road pavement. 
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