
Validation/Calibration of MEPDG

Test Track Sponsor Meeting – May 25, 2010



Background
• M-E Design to be new AASHTO standard
• DarWIN M-E will release in January 2011
• Need for local validation/calibration

– National calibration did not include modified materials
– National calibration not applicable to local conditions
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2003 Test Sections
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2006 Test Sections
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MEPDG Limitations on Cross-Sections
• MEPDG does not allow thicknesses < 1”

– Solution
• set 1” and subtract thickness from layer beneath

• MEPDG does not allow > 4 HMA layers
– Solution

• Combine similar layers



General Information
• Construction sequencing
• Initial ride quality



Initial IRI
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Climate
• Climate information

– Air temperature
– Rainfall
– Wind speed
– Relative Humidity
– Percent Clouds

• Montgomery, Alabama weather station
– 1996 – 2006 weather data

• Working on developing site-specific data
– Current version of MEPDG will not use post 2006 data



Mechanistic Material Properties
• HMA

– Dynamic modulus (E*) using AMPT
– MEPDG requires 15oF to 130oF

• Only tested from 40oF to 100oF
• Needed to extrapolate data

• Granular base and Subgrade
– Laboratory triaxial resilient (Mr) modulus using 

field-measured stress state
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HMA Master Curve
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Other HMA Properties
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Mr of Soil and Granular Bases
• 2003 Test Sections

– Used backcalculated data

• 2006 Test Sections
– Used measured vertical stresses

• Compute bulk and deviatoric stresses in pvmt
– Used lab-determined Mr for each material

• Find Mr corresponding to in situ stress state



Measured Stresses
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Stress Computation

H1* 1

H1*1+H2* 2

Computed
Overburden

Stresses

Measured
Load-Induced

Stresses

1 = Computed Overburden + Measured Load-Induced Stresses
3 = k0*1

 = bulk stress = 1+23
d = deviatoric stress = 1-3



Unbound Moduli Determination
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Performance Monitoring
• IRI
• Rut Depth
• Fatigue Cracking



IRI (N6)
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Rut Depth (N6)
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Fatigue Cracking (N6)
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IRI Comparison – All Data
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Final IRI – All Sections
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Rutting Comparison – N3 (2003)
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Rutting Comparison – All Data
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Rutting Comparison – Final Data
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Fatigue Cracking Comparison – N6



Fatigue Cracking Comparison – Final Data
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Conclusions and Recommendations
• Test Track data works well for local validation
• IRI

– Closest match between measured & predicted
• Rutting

– Significant overpredictions
• Fatigue cracking

– Poorest match with data
• Need to continue with calibration
• Continue with 2009 test sections



Thank you!


