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Background

• DPS Pooled Fund Started in 2020
• 13 States and FHWA

• Density Profiling Systems (DPS) provide 
real-time continuous density assessment of the 
placed asphalt pavement mat after the finish 
roller.  

• Measures the dielectric constant of the plant-mixed 
production mix samples to convert dielectric to 
asphalt density for the given mix

• Measures the dielectric constant of the top layer of 
the placed asphalt pavement Mat.

• Goal: Use the DPS method to improve 
asphalt pavement density

• Improved coverage and comprehensiveness of 
assessment

• Improved feedback
• Reduce coring
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What DPS Provides: Full Coverage Density Map
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Comparison with the PMTP (and other ICT)
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Comparison with the Paving Process (other ICT)
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Data Collection Techniques
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On Site Density Assessment – Percent Conformance
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Joint/Mat % conforming Project Information: 

Lane Extents



On Site Density Assessment – Percent Conformance
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On-Site Density Assessment – Process Control

You are here
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On-Site Density Assessment – Process Control
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On-Site Density Assessment – Process Control
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Density Assessment – Process Control
You are here



3/16/2023 mndot.gov 14

Density Assessment – Process Control
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Density Assessment – Process Control
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Density Assessment – Process Control

You are here



3/16/2023 mndot.gov 17

Density Assessment – Process Control
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Density Assessment – Process Control
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Density Assessment – Process Control
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Density Assessment – Process Control
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Density Assessment – Process Control



Case Study – Process Improvement
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Case Study – Process Improvement
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Veta

PaveScan: On-Site Software

Occasional low density 6” Left of CL joint



Case Study – Process Improvement

mndot.gov 24



Case Study – Process Improvement

mndot.gov 25

DPS Measurements
Core located in good spot according to core and DPS data, but 50 to 
150 ft up station would have been much lower
• May want to look at operations in low spots vs high spots
• Reduce risk of 0.5’L core for WB paving. 
• Breakdown roller vib passes near joint seems to be correlated well 

with result (less than 3 passes near joint in bad spots)

2 cores at 0.5’L showed good density



Case Study – Process Improvement
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Primary Correlation with Consistent High Density: Breakdown Roller Pass Count
DPS Measured Density

IC Measured Breakdown Roller Pass Count

Outstanding Density

5 Breakdown Roller 
Vibratory Passes

3 or less 
Vibratory Passes

Lower 
Density



Case Study – Process Improvement
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• Contractor took the feedback and produced the following possible problems and solutions to 
improve the density

• They had a new breakdown roller operator who didn’t know how close he was supposed 
to get to the joint before they mash the echelon edge (will train/coach new roller operator 
about best practice)

• Keep 6 in. away, but if you have both lanes you can run closer if adjacent lane is paved

• Left Lane paved first and 2nd paver in right lane was back about 250 ft. at times.  This 
caused reduced passes until later since the breakdown is going around and staying away so 
they can mash as echelon edge later after both lanes are paved. (will try to keep pavers 
within 100/150 ft)

• Breakdown in left lane less passes than right lane.  Left lane did 2 passes. (Left lane was 
also busy with shoulder work which will get corrected, so it is dedicated to the mainline)



Case Study – Process Improvement
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Case Study – Process Improvement
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Continuous Asphalt Mixture Compaction Assessment Using 
Density Profiling System (DPS) [TPF-5(443)]
• Objective: Use the DPS method to improve asphalt pavement 

density
• Increased coverage and comprehensiveness of assessment
• Timely information to improve construction process
• Reduce coring

• Lead Agency: MnDOT
• Contact: Kyle Hoegh, kyle.hoegh@state.mn.us (MnDOT)

• Committed agencies: MN, FHWA, GA, ID, MD, ME, MO, MS, 
ND, NY, OH, PADOT, UT, WA, WI

• 100% SP&R Approval: Approved
• Commitment level: $25K/year

MnDOT TPFOfficial TPF

DPS National Pooled Fund Program

mailto:kyle.zegeye@state.mn.us


DPS National Pooled Fund Program

Training/Peer Exchange  Opportunities

Process Improvement: Leveraging ICT technologies

Full-Coverage Density Maps

Informational Materials



Thank you again!

Kyle Hoegh
kyle.hoegh@state.mn.us

507-398-2669

3/16/2023 mndot.gov 33


	Improving Density, State of Practice: Dielectric (Density) Profiling System
	Improving Density, State of Practice: Dielectric (Density) Profiling System
	Background
	What DPS Provides: Full Coverage Density Map
	Comparison with the PMTP (and other ICT)
	Comparison with the Paving Process (other ICT)
	Data Collection Techniques
	On Site Density Assessment – Percent Conformance
	On Site Density Assessment – Percent Conformance
	On-Site Density Assessment – Process Control�
	On-Site Density Assessment – Process Control�
	On-Site Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Density Assessment – Process Control�
	Case Study – Process Improvement
	Case Study – Process Improvement
	Case Study – Process Improvement
	Case Study – Process Improvement
	Case Study – Process Improvement
	Case Study – Process Improvement
	Case Study – Process Improvement
	Case Study – Process Improvement
	Slide Number 30
	DPS National Pooled Fund Program
	DPS National Pooled Fund Program
	Thank you again!



