


• Why use CFC testing technology?

Continuous Full Coverage (CFC)



• “The primary problem is not so much to 
determine the average conditions, as it is to 
make reasonably certain that possibly the most 
unfavorable conditions are known over a given 
area that may give rise to soft spots.”

Donald M. Burmister (1948)



• Factory Production Quality Control
• Good QC method for homogeneous materials
• Statistical methodology well suited for 

checking parts coming off an assembly line 
• Good for determining the average value

When to use Random Testing



• Not suitable for heterogeneous materials
• Not suitable for finding defects on paving 

projects as there is almost zero probability of 
locating pot hole size defects

When to Avoid Random Testing



• Uses multiple inputs to “look for” failure zones
• High probability of detecting defects

Systematic Testing



• Alaska DOT began using Intelligent 
Compaction (IC) at Sitka Airport 2013

• Following demonstration projects in 2011 with 
the PaveIR Bar and in 2015 with the PaveIR 
Scanner, PaveIR was specified on the Glenn 
Highway-Hiland to Eklutna Project in 2016

• First demonstration of PaveScan RDM was 
performed in September 2016

IC, PaveIR, PaveScan-AK History



Pave IR Bar (2011)



PaveIR Scanner (2015)



• Intelligent Compaction provides:
 Geo-located Data
 Pass Coverage
 Relative Stiffness
 Temperature mapping at time of roller pass

Intelligent Compaction (IC)



• PaveIR provides
 Geo-located Data
 Complete map of asphalt mat surface temperature
 Viewable in real time
 Calculates degree of thermal segregation / 150’
 Provides a permanent temperature record

Infrared Scanner



• PaveScan Rolling Density Meter Provides:
 Geo-located Data
 10 dielectric readings per foot of travel
 5 consecutive readings are averaged every 6” to 

graphically plot color coded “Density” blocks
 3 Antennas can be spaced from 1’ to 2’ apart, thus 

density block can range from 6”x12” to 6”x24”
 1584 density tests per minute walking at 3 mph

PaveScan RDM



PaveScan RDM-Night Paving



• Related to Speed of RADAR through a Material
e = C2 / V2 or   V = C / √e

Where: V = velocity of RADAR in material
C = Speed of light in a vacuum
e = Dielectric

What is Dielectric?



RADAR is fastest in Air e = 1
RADAR is slowest in Water e = 81
Asphalt Concrete e = 4 to 7
(note more air gives lower dielectric, i.e. RADAR 
passes through porous asphalt faster)

LOW DIELECTRIC = LOW DENSITY

Relative Speeds of RADAR



Calibration: Cores vs Nuke, R2 = 0.82

R² = 0.8201
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Calibration: Cores vs RDM, R2 = 0.93
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Calibration w/ Next Day Cores 
R2 = 0.95 

y = 0.5575e0.1032x

R² = 0.95
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Core 69J – Resolution 0.5 ft



Core 69J (92.9%) – Resolution 0.25 ft



Core 70J (91.7%) – Resolution 0.5 ft



Core 70J (91.7%) – Resolution 0.25 ft



Core 72J (94.5%) – Resolution 0.5 ft



Core 72J (94.5%) – Resolution 0.25 ft



Core 85J (92.4%) – Resolution 0.25 ft



Core 85J – Distance Statistics



Core 85J – Time Statistics



Calibration Core 19J (96.2%)



Good Longitudinal Joint



Core 87J (94.9%) – Resolution 0.25 ft



Core 87J (94.9%) – Resolution 0.10 ft



Core 87J – Distance Statistics



Core 87J – Time Statistics



Core 87J – Time Graphic



Core 87J – Time Segments



Core Densities



Core Densities (2)



Start of Paving = Low Density



SB(Joint CL) Density Histogram



NB(Hot Side) Density Histogram



Joint Density Summary



S. Birchwood Bridge, 
SB Lane 2, 18-24’ LT



S. Birchwood Bridge, 
SB Lane 2, 12-18’ LT



Advice on Bridges
Never use this detail!



Next Steps
• Increase joint bonus to $2.00/ft but raise the 

bar to 96% compaction for the full bonus
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Next Steps
• Increase joint bonus to $2.00/ft but raise the 

bar to 96% compaction for the full bonus
• Raise the minimum joint density to 92.0%
• Have joint bonus increase linearly from 

minimum acceptable value to 96.0% in 0.1% 
increments.

• Require sealant application on all mat sections 
and joints below 92.0%, including Bridges
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