
PAVEMENT STRUCTURE 
REPORTS

Case Study

Pavement evaluations usually involve expensive, 
labor-intensive, and destructive coring of the road 
structure to obtain estimates of the asphalt and 
granular thicknesses. Typically, cores are collected 
at set intervals to cover the length of the road with 
the spacing usually much greater than the scale of 
structure variations. 

A GPR survey conducted before coring provides 
a solid basis for determining how many cores are 

really necessary and where they should be placed.  
For example, if the GPR survey shows that asphalt 
and granular boundaries show very little spatial 
variation, only one core may be required to validate 
the GPR interpretation. If the GPR survey reveals 
large variations in the subsurface, cores can be 
placed at positions of thick, thin or anomalous lay-
ering to understand the subsurface in detail.

Noggin SmartChariot survey

continued on page 2



In this case study, 2 parallel lines of GPR data were acquired 
on a 500 meter section of road using a Noggin 1000 on a vehi-
cle-towed SmartChariot configuration. The odometer triggered 
data acquisition at 5 centimeter (2 inch) intervals for a total of 
about 20,000 unique sample points on the road.  Data were ac-
quired in about 15 minutes.
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GPR Contribution to Solution

Figure A  |  Cross-section of road data showing the bottom of asphalt reflection in blue and the bottom of granular 
in green. The position and results of a core collected near the GPR line are also displayed, showing good correlation.

Road Length 500 m

Number of GPR Lines 2

GPR Data Length 1000 m

Step Size 0.05 m

Total number of Samples about 20,000

Acquisition Time 15 min

Survey Statistics

A 100 meter of road are shown in cross-section  in 
Figure A. The data indicate two main sub-horizontal 
boundaries inferred to be the bottom of asphalt/top 
of granular interface and the bottom of granular/
sub-base material interface. These interpretations 

were confirmed by a core acquired near the po-
sition 250m on the GPR line (the coring location 
was not on the GPR line which explains the slight 
differences between the GPR and core layer thick-
nesses).



Using the EKKO_Project Interpretation module, the 
asphalt and granular bottoms were picked using  
the ‘polyline’ interpretation tool.  Figure A depicts 
the asphalt bottom as blue and the granular bottom 
as green. 

The EKKO_Project Pavement Structure Report mod-
ule was used to translate the interpreted boundar-
ies into a depth section  and provide sampled output 
at a user-defined interval; the resulting  section plot 
is shown in Figure B.

The  layered structure reporting tool also provides output statis-
tics including the minimum, maximum and average layer thick-
nesses such as shown in Figure C.
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Figure B  |  Pavement structure chart displaying the thicknesses of the asphalt and granular layers over a 470 
meter length of road.  Blank areas indicate areas where confident picks could not be made.

Thickness (mm)

Layer Minimum Maximum Average

Asphalt 170 250 202

Granular 169 309 240

Figure C  |  Example of tabulated summary of analyzed data.

Line Name: Ordinary Rd - Eastbound Lane 2

The Pavement Structure Report module outputs the 
pavement thickness charts in a report format with 
several fields for the GPR operator to fill in includ-

ing the road name, number of lanes and the GPR 
system used (depicted in Figure D). The report can 
then be printed directly or to a PDF document.
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Figure D  |  Example of an automated report created from  EKKO_Project as a pdf document that is easy to share.
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While the EKKO_Project Pavement Structure Report 
is designed for typical road survey analysis, the 
“pavement structure” can take many forms. This 
analysis and reporting tool can also be applied to 
any layered structures such as rail beds, runways, 
water depth and bathymetry, snow and ice thick-
ness, and layered geology.
 
GPR data can be collected with a variety of deploy-
ment configurations such as the vehicle-towed 

SmartChariot, the hand-pushed SmartCart and the 
hand-towed SmartTow.

Any combination of easy-to-deploy GPR data acqui-
sition system and advanced but easy-to-use EKKO_
Project software enables users to quickly process 
the data results into meaningful subsurface infor-
mation.  The inspection of roads has just become a 
lot easier and more affordable!


