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Intelligent Compaction



Mn/DOT Priorities

• Uniform Compaction - All rollers in a train 
having a display showing # of passes (GPS) 

• Uniform Temperature - Surface Temperature 
behind Screed 

(Pave-IR)



1989 – “Effect of Compaction on 
Asphalt Concrete Performance”

Each 1% increase in air voids 

(over the base air void of 7 

percent) tends to produce 

about a 10 percent loss in 

pavement life (or about 1 year 

less life)



How Did We Get Here?

• Washington DOT did a study in 1998 to 2001 
on Temperature and Density Differentials
– Increasing temp. differential correspond to 

increasing air voids which affect pavement 
performance

• Mn/DOT Study in 2001
– Profiles with > 25°F difference had a 50/50 split on 

passing and failing densities

– Profiles with < 25°F difference had 93% passing 
the density requirement



Texas Implementation

• TXDOT has a Lay-Down Operations Spec.

– Take a thermal profile in every sublot
(IR Thermometer, Thermal Camera, or Pave-IR)

– If the sublot has moderate segregation (25-50°F), 
contractor directed to take corrective actions

– If sublot has severe segregation (> 50°F), Engineer 
may suspend operations, no bonus $ available (if 
not using Pave-IR)

– Basically TXDOT is trying to minimize thermal 
segregation.  



Two Projects in 2010

Anderson Brothers – TH 169

Ulland Brothers – TH 13
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12 sensors spaced 1 foot apart, 

reading interval = every 6 inches

MOBA Pave-IR



What will this technology do for 
you?

• Identify in real time if you have temperature 
segregation related issues due to:

– End of truck

– Streaks – paver/plant adjustments

– Random – small clumps

– Production temperature
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Duration

4 hr 30 min

Paver Stops Total

1 hr 25 min

Avg. Paver Speed

36 ft./min

Surface Temp
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Cyclic End of Truckload Thermal 
Segregation

1000 feet

Paver Speed



Paver Stop
Temperature Differential









IC Roller & Display



What Data is Collected

• GPS Coordinates (Location)

• Collects all data, but only displays the 
following data if drum is vibrating.

• Mat Temperature (in front of lead drum)

• Number of Passes

• Material Stiffness



Roller – Number of Passes



Roller – Temperature



Roller – Compaction Value



IC Roller Track
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What is Gained?

– Values of mapping existing support before 
construction or overlay

– Significant improvements of rolling patterns, thus, 
consistent products

– Improvement of roller operators’ accountability

– Measurement influence depth varies depending 
on technology and site conditions



Benefits of Intelligent 
Compaction

– Improve density –better performance

– Improve efficiency – cost savings

– Increase information – better QC/QA

– Overall benefit – improved pavement 
performance

– Shortcomings of density acceptance process

–Limited number of locations

–After compaction is complete



Next?

• Pave-IR

– Encourage its use as a 
construction aid to reduce 
thermal segregation

• Roller IC

– Install a retro fit system on 
an entire roller train



Questions?

TH 18 (169) Elk River, 1920’s


