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WHY ??? - PAVEMENT DEFECTS
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Distress from Built-in Defects?
• Potholes (Delamination)

• Raveling

• Joint Deterioration

• Long. Cracking

• Bumps
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WHY ??? – THE COST OF DEFECTS
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Repair Costs:

Average 3.25in Mill & Fill Initial Cost: 

$143.13/CY x 5280ft x 12ft x 3.25in = $90,967 / Lane-Mi.

Repairs @ 5% Mid Cycle:

5% x $35.37/SY x 5280ft x 12ft = $ 12,450 / Lane-Mi. 

Repair Cost As Percentage of Initial Cost: 13.7%

Loss of Service Life Costs:
Pavement Preservation: $650M/Yr

Average Life = 10 to 12yrs

Approx: $55M to $65M per year
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WHY ??? - WHAT COULD YOU DO WITH $65M ??????
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ROLLING DENSITY METER (RDM)

Benefits
• Near full coverage

• Non-destructive

• Faster results
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ROLLING DENSITY METER (RDM)
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Current Sampling Rate:
446 Coring: ~ 10 cores / 2000T 

RDM Scan: ~ 54,000 samples / 2000T

10



12 |

ROLLING DENSITY METER (RDM)
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CALIBRATION SCAN
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CORRELATION CURVE
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CORE CORRELATION RESULTS
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RDM Correlation Comparison

Best R2= 0.99
Worst R2= 0.70
Avg. R2= 0.88

(Williams, 2008)



16 |

DATA DISPLAY
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DATA DISPLAY: GOOGLE EARTH
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PROJECTS

2018 Projects

o FRA 270

o SAN 6

o HAN 75/68

o VIN 50

2021 Ohio Asphalt Paving Conference

2019 Projects

o WIL 191

o GUE 77

o FRA 71

o ALL 75

o ROS 35

2020 Projects

o RIC 71

o TUS 36

o MAD 70
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ROLLING DENSITY METER (RDM)

2018-2019 RDM Procedure:

o Scan Calibration area ~1000ft

o Identify Core Calib. Locations

o Scan core areas

o Cut/Test Core Density

o Develop Correlation Curve

o Perform Density Data Analysis
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ALL I-75 CORE CALIBRATION RESULTS
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ALL-75 PMTP / DPS DATA

DPS Density DataPMTP Temperature Data
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ROLLING DENSITY METER (RDM)

2020 RDM Goals:

o Evaluate QC/QA process

o Evaluate swerve collection

o Evaluate Gyratory Calibration

o Develop Joint Density 

collection procedures.
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ROLLING DENSITY METER (RDM)

2020 RDM Procedure:

o Scan Surface w. Swerve

o Scan w. 2 Machines

o Scan core locations

o Cut/Test Core Density

o Gyrate (Low/Med/High Voids)

o Lab test samples

o Perform Density Data Analysis
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SWERVE DATA COLLECTION

Swerve Collection Procedure:
o Scan mat width in one pass longitudinally

o Gentle wander edge to edge during collection

Pros:
o Eliminate data bias

o Scan mat in one pass

o Sensor comparisons

Cons:
o Lose stationing and distance output

o Less data points in one pass

o Difficult to specify
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GYRATORY PROCEDURES

o Gyrate Specimens:
• Low = 4% Air Voids

• Med =  - 500g

• High = - 1000g

o Setup RDM & Lab apparatus

o Scan each specimen

o Measure BSG of specimen

o Calculate Air voids

o Plot Correlation / generate equation

2021 Ohio Asphalt Paving Conference
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MAD I-70 RDM SCAN
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MAD I-70 CORE RESULTS
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MAD I-70 GYRATORY CALIBRATION RESULTS
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MAD I-70 CORE / GYRATORY CALIBRATIONS
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MAD I-70 PREDICTED VS. MEASURED CORE DENSITY
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MAD I-70 MACHINE COMPARISON RESULTS
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Dielectric Density

Machine Day/Lot Mean Std. Dev Mean Std. Dev Count 95% CI

1
8/4 Lot 2

6.138 0.407 92.4% 3.77% 152577 0.00204

2 5.927 0.414 90.5% 3.84% 123299 0.002313

Difference 0.21 0.008 2.0% -0.06% 29278

1
8/5 Lot 3

6.295 0.258 93.9% 2.39% 153135 0.001292

2 6.254 0.277 93.5% 2.57% 160584 0.001356

Difference 0.042 0.019 0.4% -0.18% 7449

1
8/6 Lot 4

6.295 0.258 93.9% 2.39% 153135 0.001292

2 6.067 0.255 91.8% 2.36% 156930 0.001261

Difference 0.229 0.003 2.1% 0.03% 3795

1
8/9 Lot 5

6.309 0.221 94.0% 2.05% 110796 0.001303

2 6.098 0.214 92.1% 1.98% 115596 0.001231

Difference 0.211 0.008 2.0% 0.06% 4800

1
8/9 Lot 6

6.302 0.252 93.9% 2.34% 81144 0.001731

2 6.165 0.222 92.7% 2.06% 86400 0.001482

Difference 0.137 0.029 1.3% 0.28% 5256

1
8/12 Lot 7

6.247 0.202 93.4% 1.87% 27084 0.002407

2 6.042 0.193 91.5% 1.79% 29529 0.0022

Difference 0.205 0.009 1.9% 0.08% 2445
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MAD I-70 MACHINE COMPARISON RESULTS
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System 1 System 2

There is a pronounced shift in the data from two of the channels in System 1
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ROLLING DENSITY METER (RDM)

2020 RDM Goals Summary:

o Evaluate QC/QA process

o Evaluate swerve collection

o Evaluate Gyratory Calibration

o Develop Joint Density collection 

procedures.
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WHY DPS ?????????????
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▪ Cost Savings
• Better QC = Less Defects

• Less Defects = Improved Performance

▪ Improved Personnel Safety
• Less exposure time

• Vehicle mounting?

“If you can’t measure it, you can’t improve it.” – Peter Drucker

“To Be a Great Leader, You Must Inspect What You Expect” – Doug Thorpe
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WHAT’S NEXT ???
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1. Machine Comparisons 

– Precision & Bias

- QC/QA Procedure & Comparison Tolerances

2. Gyratory Procedures

- Work with Manufacturers

3. Collection Procedures (Swerve? Long. Joints?)

- More swerve evaluation

- Longitudinal Joints

4. VETA for analysis?

- To be added by Pooled Fund

5. Specs for Pilot/Shadow Projects
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?

QUESTIONS
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