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Swedish Transport Administration Experience with
GPR

« Started using GPR in 2016

« Part of a bachelor thesis in 2017
« A SBUF projectin 2018

« Continuation of project in 2019

« Want to evaluate Air Void Content and Homogeneity with the GPR
technique
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GPR coverage

« Compared to standard sampling
« GPR =35%
« Standard sampling = 0,00026%
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2018 in Sweden

« Used GPR on 10 objects of varying asphalt mass
* Evaluated 170 km (106 miles) in total
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How are measurements performed?

« We use a 2.5 GHz GPR with 3 channels (Antennas)

« 1 Antenna in each wheeltrack and 1 antenna in between
simoultaneously

« Calibrate permittivity — Air void content with 6 -10 samples
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Left Wheeltrack Right Wheeltrack

Centerline
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Sampling method

* Pre-determined points
— 10 cm diametre samples
* Refined during the project to
— Samples from the entire permittivity range
— Permittivity value over atleast 10 cm in asphalt
— 15 cm diametre samples, positioning!
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Non-standard asphaltmix

o . . y = 983,81e 1238
Halrumsberadkning R2 < 05363

» Pre-determined sample locations ‘

« Samples from different mass
used in calibrating measurement

 Uncertain result
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d sampling method

jects using Refine
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More examples of Refined sampling method
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» Achieved with refined
method e’

« Abinder-layer
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More examples of Refined sampling method
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« A wearing course
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Remixing measurement
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Slag

« Measurement on slagmix

* Ahigher relative permittivity than
asphalt without slag

e Correlation R2 = 0,37

« Can be improved, but...
— R2=0,50

Air void content (% volume)
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Slag

« Measurement on slagmix

* Ahigher relative permittivity than
asphalt without slag

e Correlation R2 = 0,37

« Can be improved, but...
— R2=0,50

Air void content (% volume)
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Slag

Halrum

* Results? ol

* There is potential
— Further evaluation

Halrum
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Choosing equipment

Halrum

5

« The effect of choosing
production equipment Without
does matter

o Coarser material to the
sides

* Results of not mixing
asphalt

Halrum
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Timing the measurement

« The measurements has to be | Permittivitet 2017
245 ¥
planned . g P P % JLW‘EWWM —Vinster
* Possible adjustments for the : -
rollers

Strdcka i meter

« Dry conditions - water/wet
asphalt influence the results

 No effect/Reduce trafic
compaction

Permittitvitet 2018
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Timing the measurement

« The measurements has to be
planned

* Possible adjustments for the
rollers

« Dry conditions - water/wet
asphalt influence the results

 No effect/Reduce trafic
compaction
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Transverse measurements

« We have started doing
transverse measurements

* Unigue mix
* New correlation

Halrum
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Visualising results

9,9
4,5

 Graphs
 ArcGIS
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Visualising results

 Graphs
 ArcGIS
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Rapport av resultat fran packningskontroll och homogenitet
med teknik som bygger pa georadar
Objekt:
2019-03-27
v E 3 b

\4‘

* Front page

« Object information + notes
« Calibration information

« Graphs and statistics
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Objekt information

Example report it

* Front page e i S
« Object information + notes R
[ | |

o Calibration information E— |
« Graphs and statistics -

& Tha conditioni du risg this e rarastenl wa g emzel
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Example report

Front page

Object information + notes
Calibration information
Graphs and statistics

Kalibreringsdata

Pravtagare & Smith
Provtagningsdatum | Summer
Anakys uthard av B Smith
Metad E5-EN

Fidr mtt utldsa hilrum frin mitdata kalibrecas uppmadtt permittivitet mat et antal Borrpros, minst
sex, tagna fran den lagda ytan, eller frdn annan yta med samma forutsattningar gallande massa och
metod. Uppimdtt permittivitet frin geceadarmitningar jimfars med hilrum frin motsvarande
barrprew. Sambandet mellan de tvd bestims matematiskt genom regressionsanalys, Vid B virden
itet ach hdlrum asakert. Permittivitet

som markant understiger 0,75 blir sambandet mellan permil
kan fortfarands anviindaes indirekt fir beddmning av kvaliteten i belaggningen genom beddmning av
nsamlade vardens hamogenitet.

| Fall d&r kerrelationen understiger 050 rekommenderar i istllet en bedbmning & belaggningens
kvalité genam granskning av uppmitta gepmbtiiatssoden, Vid karrelation understigande 0,50
redovisas permittivitet istallet for bariknad halrumshalt.
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Borrkdrnor

Example report e s oo

e Front page Vorrelationstaior: 20,32
« Object information + notes o

« Calibration information

« Graphs and statistics

Halrumsberikning

Hilrum
-

—— Expon. [Serke1)
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Parmithvitet
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Example report

* Front page

« Object information + notes
« Calibration information

« Graphs and statistics

Parmithitet
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Questions?
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Thank you for listening!
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