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day 1:

mara nord project-

training 2010

lesson 8: practical examples of 

gpr in network level surveys

NETWORK LEVEL SURVEY GOALS

• Pavement and base course thickness

• Total road structure thickness 

• Homogenous structural sections

• Location of special structures
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Pavement thickness
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NETWORK LEVEL SURVEYS: DEFINING 

HOMOGENOUS ROAD SECTIONS

GPRdata

Thickness

Road Assets

Comments

Asphalt surface dielectric value

Dielectric deviation (distress)
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NETWORK LEVEL SURVEYS: DEFINING ROAD 

SECTION BREAKS AND TRANSITION ZONES
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Using Surface Dielectric Value for Pavement Sectioning
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CASE 1: ISRAEL 2006
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CASE 1: ISRAEL 2006

• In total 5700 km kilometers of roads in Israel were measured. The 5700 km of 

roads included almost all roads north of Tel Aviv. Therefore the survey included 

major highways as well as small local roads. All of the lanes from each road 

were measured. In addition, all interchanges and on and off ramps in this area 

were measured, but only one lane from each ramp.

• Measurements took two months and were done 10.10 – 14.12.2006. 

• Geophysical System Surveys Inc (GSSI) 1,0 GHz antenna was used and 

measurements were taken at a rate of 10 samples/meter. Also video and GPS 

data was collected.

• The driving speed varied from 10 to 100 km/h.
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CASE 1: ISRAEL 2006 - INTERPRETATION AND ANALYSIS

• Each road was one project in Road Doctor, so 187 road projects and 33 projects for 

ramps was established. Pavement thickness and the total thickness of granular layers 

were interpreted using Road Doctor software. 

• The interpreter used a quality code system to indicate the complexity of the data and 

the certainty of the interpretation (1 = good quality data, clear interfaces, easy to 

interpretate, 2 = medium or good quality data, not 100% sure interpretation, 3 = poor 

data quality, interpretation is an intelligent guess, 4 = problem in the data (lots of noise), 

not possible to interpretate

• No reference data such as drill cores was available. 

 The results were reported at 5 and 100 m intervals. The 100 m interval results were

given according to the true section numbering used on Israeli roads.

• Results were delivered in April 2007 as two different types of Excel-tables. The 100 m 

and 5 m spaced results from each road and lane were made according the shp-files 

delivered by the client. Projects, videos and images were delivered to the client to be 

viewed with Road Doctor Viewer.

• Some core data was delivered later when the results had been delivered and some 

checking of the results was done afterwards.
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GPR data from two parallel lanes on one road in Israel as seen in a Road Doctor software view.

CASE 1: ISRAEL 2006 – example of the data
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CASE 2: SLOVENIA 2008
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CASE 1: SLOVENIA 2008

• In total 572,5 km kilometers of Slovenian motorways were measured.

• Measurements took 2,5 days and were done 31.3 – 2.4.2008. Normal lanes were 

measured to both direction, also some fast and slow lanes.

• Geophysical System Surveys Inc (GSSI) 1,0 GHz antenna was used and measurements 

were taken at a rate of 10 samples/meter. Also video and GPS data was collected.

•The driving speed varied from 60 to 100 km/h.
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CASE 1: SLOVENIA 2008 – MEASURED ROAD SECTIONS
- both directions 00 and 06 were measured

A2 0010-0012

A1 0030-0031

A1 0066-0047

A1 0048-0062

H3 0085-0090 and A2 0014-0015 

2392m
Ljubljana
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CASE 1: SLOVENIA 2008 – INTERPRETATION AND ANALYSIS

• 5 RD projects were established, one from each road measured.

• Pavement, unbound and subbase layers were interpreted using Road Doctor software. No 

reference data was available, though agreed of 50 cores.

• Possible cement-stabilized places were marked in the analysis bar. When the cement 

stabilization analysis was being done the interpreter used a quality code system to indicate 

the complexity of the analysis and the certainty of it (0= no, 1= certain, 2= maybe, 3 = very 

uncertain)

• The results were reported at 5 m intervals and were given according to

the true section numbering used on Slovenian motorways.

• Final results were delivered as an Access Data Base table with 5 m spacing and as 500m 

printouts from Road Doctor. Projects, videos and images were delivered to the client to be 

viewed with Road Doctor Viewer.
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CASE 1: SLOVENIA 2008 – EXAMPLE OF THE RESULTS
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CASE 1: SLOVENIA 2008 – EXAMPLE OF THE RESULTS
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Västernorrland

Gävleborg

Jämtland

Dalarna

Swedish Road Administration, 

Region Mitt

BÄRUND 1998-2002, 

about 5 000 km 
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Goal 1:

To collect information on the condition of the road network 

and to identify road sections with unsufficient bearing 

capacity

Goal 2:

To bring basic data together for use in rehabilitation 

design on road projects with low bearing capacity

Project Goals
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• Digital video capture

• Measurements of the structure with GPR

• Measurement of the bearing capacity using FWD

• Sampling and laboratory testing

• Visual inspection of the drainage

• Visual inspection of the road surface distress

• Laser profilometer data analysis.

SURVEY METHODS

3/7/2011 Material prepared for Mara Nord Project by Roadscanners Oy 19

3/7/2011 Material prepared for Mara Nord Project by Roadscanners Oy 20

•GPR profile 

–Layer thickness

–Subgrade soil

IRI-values from three measurements

Rut depth from three measurements

FWD data as deflection basins

Road surface condition in four classes

Drainage in three classes

Bearing Capacity Index (BI) och Bearing Capacity Class

Lesson 3: 

Electrical 

properties of 

soils and road 

materials and how 

they describe 

their material 

properties

Results were Presented as Bearing Capacity Class
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