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Assessing the Quality and Conditions of Pavements and Transportation Facilities Using |
GPR Technique. ]
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1. Ground Penetrating Radar Technique for Assessing Pavement Thicknesses .
and Bridge Deterioration. !
2. Analysis of Changes in Soil Volumetric Water Content Using Common-  ~
Offset GPR. -
3. Estimation of In-Situ Pavement Density Using GPR Analysis Approaches. ]
4. Settings and Survey Preparations for Pavement Evaluation Using Ground  °
Coupled GPR. U
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ABSTRACT 1

GPR has a proven ability to obtain a variety of information relating to the structure |
and materials of various transportation infrastructures. The surveys were implemented I
for different aspects using different types of antennas (250, 500, 800 and 1000 MHz) ]
and carried out along many traverses with a total length over 1500 m in both 2D and .
3D. Several softwares were used for information extraction and processing such as
RAMAC Ground Vision, Rad Explorer, Object Mapper, Gaia Spectrum, MALA 3D =
Vision and Easy 3D. .

The reliability of this technique in estimation of pavement thicknesses was related
to core samples and address the accuracy of layer thickness ranging from 0.6 % to 2.5  ©
% error for overlaid flexible pavement, while for composite pavement the exported =
accuracy ranged about 2 % to 4.5 % error using the 800 MHz antenna. )

A confident relation was found for in-situ mixture’s density and the corresponding
measured dielectric constant, by increasing the number of roller passes for each test =
section the dielectric constant increases correspondingly. I
Three prediction models were tested to anticipate the precise density and the air void

content of the mixture, the outcomes suggested that the modified CRIM and modified i
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Bottcher stand for close values of the estimated bulk specific gravity, whereas, the d
Rayleigh model shows distant values from the earlier models. J

Furthermore, the GPR could quantitatively give the vertical extent of the moisture
content in fine and granular soil layers. Promising results were obtained using the
common-offset GPR (800 MHz) with hyperbola method, the dielectric permittivity is .
intensely effected by the moisture ingress within the soil medium. The latter was varied |
over a range of 8.7 to 20 % and 9.2 to 25.3 % using respectively 800 and 500 MHz for i
the first two pipes, while the third buried pipe was difficult to observe due to clayey d
soil, pipe size and its dielectric constant. |

The 2D imaging radargrams gained by 1 GHz offer massive data collectionona 7
bridge deck and pier including concrete damaged areas, corrosion and orientation of
reinforcement of the doubly reinforced deck. The amplitude through picking method .
can be very useful in determining the concrete cover (deck and pier) with assistance of
the Migration technique. i

Encouraging results were obtained in cavity detection using 1000 and 800 MHz .
within 0.85 m and 2 to 3 m depth, respectively, while it is possible to detect cavities |
under pavements at approximately 4.75 m depth using 500 MHz. i

Finally, the technique was assistive in determining the failure causes whether by ”
excessive traffic loading or by moisture ingress of the pavement layers. The extent and |
severity of the fatigue cracking were also monitored with both 800 and 500 MHz  °

frequencies. -
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RAMAC Ground Vision, Rad Explorer, Object Mapper, Gaia Spectrum, MALA 3D |
Vision, Easy 3D. |
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