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DPS: Deficiency Detection
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• Goals:
• 100% joint coverage
• Improve random mat 

sampling (random 
cores on steroids)

• Improve dielectric to 
density conversion 
process.

• Reduce field cores!

Need for Improved QA

Elephant = 6 tons Hedgehog < 1 pound

For every 100 elephants of mix, we sample and test two hedgehogs (cores)

THAT’S IT?
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Analysis:  100% Joint Coverage

Geospatial Representation
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Analysis: Mat Compaction 

Swerve Survey“Random Cores on 
Steroids”
• Nondestructive
• Many Samples
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Method Overview: Field Calibration

Daily Check
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Convert “Moving Nuke Gage” to Moving 
“Core Machine”
 Create daily dielectric to density conversion

 Fabricate coreless calibration pucks every day of production
 Design voids (4%), -250 grams (8-10%), -500 grams (12-15 AV%)
 Contractor vs Agency: Good agreement 2019 on TH 61
 Day to day variation of same mix showed very little variation
 Coreless calibration effective at picking up changes in the mix

Proactive contractor lab QC
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Coreless Calibration Case Study:
October 1th - 10th 2018 TH371

0.5 ft

2.5 ft

4.5 ft
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371 Results: Example PAL Variability
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Gyratory Compacted “Puck” Coreless Calibration

TH 371 TH 60 TH 55

ND 18 TH 15 TH 61

Coreless Dielectric to Air Voids
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Coreless Calibration Case Study:
May 20th 2019 TH55 Testing
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Coreless Calibration Case Study:
TH 55 Daily Report
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Coreless Calibration Case Study:
TH 55 Daily Report
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Coreless Calibration Case Study:
TH 55 100 ft. Lot Analysis
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Coreless Calibration Case Study:
TH 55 100 ft. Lot Analysis
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Coreless Calibration Case Study:
TH 55 100 ft. Lot Analysis
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Coreless Calibration Case Study:
TH 55 100 ft. Lot Analysis
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FHWA Visit TH15:
July 17th 2019 Demo
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FHWA Visit TH15:
July 17th 2019 Demo

• Morning
• Production Mix Collected
• Field Testing
• Demonstration
• Run Gyratory Pucks

• Afternoon
• Test Pucks for Dielectric
• Run Analysis on Morning 

Data
• Run Auto Report 
• Add results to afternoon 

presentation for FHWA

Next Day: Core Validation Results
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FHWA Visit TH15:
July 17th 2019 Demo
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FHWA Visit TH15:
July 17th 2019 Demo
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FHWA Visit TH15:
July 17th 2019 Demo
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Goals Required for Use as QA Tool

 Create daily dielectric to density conversion
 Fabricate coreless calibration pucks every day of production

 Design voids (4%), -250 grams (8-10%), -500 grams (12-15 AV%)
 Contractor vs Agency: Good agreement 2019 on TH 61
 Day to day variation of same mix showed very little variation
 Coreless calibration effective at picking up changes in the mix

Normal Surface Superpave5 Surface

Normal Base Superpave5 Base

5.5 e_SP Surface = 3.8% AV

5.5 e_Surface = 4.7% AV

5.5 e_SP Base = 6.8% AV

5.5 e_Base = 6.9% AV

Proactive contractor lab QC



|  24

TH 61 Case Study:
Puck Vs Cores
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Coreless Calibration Case Study:
Puck Vs Cores

Core Correction Factor
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Goals Required for Use as QA Tool

Conduct Daily Validation of Coreless Calibration Prediction

Last Season: Marked one high and one low 
dielectric location each day

2020: No additional cores, just use QA 
randomly selected locations

• Selected/marked after final roller but 
within traffic control

• Proactive on-site inspector
• Test with DPS during routine data 

collection throughout the day
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Goals Required for Use as QA Tool

Routine collection that is accurate and not too labor intensive

Manual Collection

Robot Collection

Single Pass: Programmable moving bracket collection (Gator)

Proactive contractor field collection
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Thanks! Questions? Challenges?
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