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Research Project Objectives

1. Develop a method for providing geotechnical 
interpretation of pavement performance data   

2. Develop Ground Penetrating Radar (GPR) technique to 
record foundation layers

3. Promote the technique among both pavement and 
geotechnical engineers
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Input data

A. Ride Quality Data (LPV)

B. Geotechnical Asset Data

C. Pavement Foundation Construction Details
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Longitudinal Profile Variance (LPV)

LPV is a measure of road profile unevenness used to assess ride quality
(International Roughness Index)
• Profile recorded by laser sensors at 0.1m centres 
• Moving average datum points for 3m, 10m & 30m wavelengths
• Variance from the datum averaged over 10m length = LPV 
• 10m LPV is best indicator of foundation performance
• High 30m LPV can indicate subsidence

10m length
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Geotechnical Asset Data – web based GIS

Alluvium 

River Terrace
Deposits 

No Drift
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Ground Penetrating Radar for pavement foundations

1200MHz 
antenna

400MHz 
antenna

70km/hr surveying
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Ground Penetrating Radar for pavement foundations

Base of foundation (1m penetration)
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Interpretation

Overlay of data sets:-

• Pavement performance data - LPV 
+

• Geotechnical Asset Data – geology, 
earthworks, structures, drainage 

+
• Pavement foundation construction - GPR
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Interpretation

Overlay of data sets:-

• Pavement performance data - LPV 
+

• Geotechnical Asset Data – geology, 
earthworks, structures, drainage 

+
• Pavement foundation construction - GPR

Identify data 
trends / 

variations
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Interpretation

Overlay of data sets:-

• Pavement performance data - LPV 
+

• Geotechnical Asset Data – geology, 
earthworks, structures, drainage 

+
• Pavement foundation construction – GPR

=
Identify potential explanations for poor 
performance

Identify data 
trends / 

variations
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Output 
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Methodology – seeking data trends

Variations in the data reflect changes in stiffness, e.g.
Earthworks transition zones
Soft ground / subsidence
Culverts / underbridges
Changes in pavement construction

Conclude on likely cause of poor performance
Surfacing problems
Geotechnical problems
Undefined 

Plan detailed Ground Investigation (if appropriate)



23e Congrès mondial de la Route - Paris 2007

Conclusions

1. Research objectives satisfied

2. Geotechnical input to residual life assessments
3. Identifies geotechnical factors affecting performance
4. Cost effective 
5. Improved design of maintenance works
6. Performance Specification 

7.Method is ready for use by others
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