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Case Study

Define, specify, report and monitor the bearing strength of 
subgrade - and subgrade “improvement” layers.



California Bearing Ratio 
(CBR)

Developed around the 1930 with a 
CBR value = 100% based on high 
quality crushed aggregate

• 1.25mm/minute penetration rate.

• Record load at 2.5mm and 5mm.

• CBR = total load/standard load 
100%.

• CBR at 2.5mm load is reported, if 
greater than 5mm load.

• If CBR at 5mm load is greater 
repeat test.



• Limited to laboratory and/or in-situ testing.

• Specific samples and/or test locations.

• Time consuming.

• Converting CBR to design modulus (E).   
E= 10 x CBR ????

• Correlation between CBR vs Scala (fine 
grained cohesive soils Austroads).

• Correlation between CBR vs BB 
deflections.

• Test results are specific test condition 
(moisture content/density e.g. draught)

Limitations of CBR Values 
used in Pavement Designs



Figure 8.4 Assigned CBR = Pavement Design 
Thickness



Case Study
Earthworks Construction 

• Scala 5 blows per 100mm (first 
200mm) and 6 blows/100mm next 
250mm depth. CBR = 2 x number 
blows/100mm ???

• Pavement design based on soaked/in-
situ CBR ≥ 12

• BB deflection 95th % >1.85mm and 
2.0mm max

What is the impact on the test criteria, if 
construction takes place in a 60 year 
draught ???
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Contract specifications for subgrade



Laboratory Soaked CBR Test Results

• All samples were compacted at optimum moisture content using heavy compaction. 

• All samples passes soaked CBR (in-situ completed at surface level)
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Soaked CBR on in-situ Field Samples (field density/moisture content)
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Field vs Laboratory CBR
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Scala (DCP) Subgrade Testing for Construction Compliance









Case Study

• Understanding the behaviour of 
materials under dynamic loading.

• Finding alternative test methods 
to describe/measure bearing 
strength under dynamic loading.

• Measure compaction and density.
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Bearing Plate Test

Test data shows a strong 
correlation between the 
following test equipment:

Ev1 ≈ Evd (LFWD)

Ev2 ≈ Evib (roller)





Case Study
FWD back-calculations on silty/clay subgrade shows E = 35MPa (80th %)



Calibration of Bearing Plate and LFWD



• Strong correlation 
between Evd and 
Ev1

• Static vs Dynamic 
Loading

Case Study
Lightweight FWD



German Catalogue Pavement Design Approach



CCC roller specified in 
contracts as a 
compliance/performance 
test.

• Compliance Criteria

• Evib > 130MN/m2 (95th%)

(No value < 120MN/m2)

• Test full project area.
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• CCC roller bearing capacity response of full pavement area.

• CCC roller bearing capacity response from materials at depth > 600mm.

• CCC roller testing under dynamic loading simulate traffic loading.

• Calibration process with multiple other criteria e.g. Bearing Plate, light-
weight FWD, BB deflections, soaked CBR, density NDM (probe/direct 
transmission), Scala penetrometer.

• Contract specification to minimum CCC roller response for pavement layers 
e.g. 120MN/m2 for lower subbase layers.

Summary/Conclusion


