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Percostation for Frost Monitoring and Spring RoRDsCARERS
Thaw Weakening Monitoring Since 2000

Koskenkyld, PERCOSTATION, Winter 2000-2001
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Percostation Data
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Percostation Data Kittila Finnish Lapland Spring 2022 =~ <~

Gravel Road with Spring Thaw Weakening Problems
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Percostation Data Kittild Finnish Lapland 2015 - 2021 <

Gravel Road with Spring Thaw Weakening Problems
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Percostation Data Inari Finnish Lapland 2006 - 2020

Paved Road on Weak Subgrade with Spring Thaw Weakening Problems
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LASER SCANNER (LIDAR) TECHNIQUES IN RoRDSCARRERS
DIFFERENTIAL FROST HEAVE SURVEYS
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3d Mobile Mapper Based Frost Heave Diagnostics @

Private Access Road Junction
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3d Mobile Mapper Based Frost Heave Diagnostics &

Frost Heave in Inner Curve
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3d Mobile Mapper Based Frost Heave Diagnostics @

Missing Transition Wedge Structure

Frost heave
{mm)

160

\'\?\“‘ T
BEYOND \\ \s\\\‘\§\\\§&\\\\\\\\
THE

SURFACE quanOth



Monitoring Differential Frost Heave with RDSV Lidar “‘@“5
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Monitoring Frost Heave with RDSV Lidar “‘@“5
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Frost heave ~20 cm
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RDMC TECHNIQUE IN REAL TIME MONITORING =g~
OF ROAD ROUGHNESS AND RUTTING
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DETECTING DIFFERENTIAL FROST HEAVE rososcamiins
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SECTIONS WITH RDMC
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RDMC Roughness May 2022
e -105 32.1 kmn (20.0%)
W e 10.5-12 107.5 km (67.1%)
\ 12-13 5.3 km (3.3%)
e 13-14 7.2 km (4.5%)
m 1416 5.7 km(3.6%)
- 16-20 2.1 km(1.3%)
- 0205 0.2 km (0.1%)

- 2S5. 0.1 km (0.1%)




Roughness
Diagnhostics —
Presenting RDMC
Data on Areal

Photos
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Max Acc Z 2021-05-08

e alle 71 19.0 ki (29.185)

o 11-12 23.5km 136.0%)
1213 1.4 km {17.4%)

= 13-14 5.2km (8.0%)

- 1410 4.7 km (6.45%)

-yl 6 2.0k (3.1%)




RDMC TECHNIQUE IN MONITORING SEASONAL ronscadiins
VARIATIONS OF ROUGHNESS - KARSTULA MAINTENANCE *
AREA PAVED AND GRAVEL ROADS, FINLAND

(%) Seasonal Variation of Roughness in Karstula Maintenance Area, Finland 2021-2022
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GPR Based Frost Diagnostic - Pajala Svappavaara
Mine Road, Sweden R

Detection of unfrozen water (ice lenses) in frozen ground
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Moisture Damage Index Calculated from 400MHz GPR
Data in Spring 2018 - Aurora test site, Finland
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