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Presentation OverviewPresentation Overview
1. Introduction
2. Performance Comparisons
3. Summary of Findings & Conclusions
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Study ObjectivesStudy Objectives
1. Quantify the effect of using PMA 

as compared to conventional-
unmodified HMA mixtures.

2. Identify conditions that maximize 
effect of PMA to increase HMA 
pavement & overlay life for use 
in LCCA. 
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Is There a Benefit Using PMA?Is There a Benefit Using PMA?
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Reason for Using PMA?Reason for Using PMA?
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Concern: Concern: 
ShortShort--Term Versus LongTerm Versus Long--Term Benefit?Term Benefit?
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Performance ComparisonsPerformance Comparisons
Rutting
Fatigue Cracking
Thermal Cracking
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Selected Pavement Locations Selected Pavement Locations 
for Performance Comparisonsfor Performance Comparisons
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Types of Analyses:Types of Analyses:
PMA Versus Companion SectionsPMA Versus Companion Sections

Comparison of Actual Distresses
Rutting
Fatigue Cracking
Transverse Cracking

M-E Analysis of Performance 
Distortion, Load Related
Fracture, Load Related
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Calibration Calibration –– Agency/Cell SpecificAgency/Cell Specific
Climate

Freeze Non-Freeze
Wet Dry Wet Dry

Fine-Grained 2 2 4 3
Coarse-Grained 3 3 3 3
Fine-Grained 2 2 2 3
Coarse-Grained 2 2 3 2
Fine-Grained 0 1 2 2
Coarse-Grained 0 1 2 2
HMA 3 3 6 6
PCC 4 3 4 4

Total No. PMA Sections 16 17 26 25

HMA Overlays

Full-Depth

Thick HMA

Thin HMA

Pavement 
Cross Section Foundation

Unmodified Unmodified 
Sect. used for Sect. used for 

CalibrationCalibration
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Rutting AnalysisRutting Analysis

Unmodified MixesUnmodified Mixes
VersusVersus

PMA MixesPMA Mixes
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Distress Comparisons Distress Comparisons -- RuttingRutting
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RD Differences: NeatRD Differences: Neat--ModifiedModified
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For LCCA, what is the time difference For LCCA, what is the time difference 
between different rut depths?between different rut depths?
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Distortion Damage AnalysisDistortion Damage Analysis
Use equivalent HMA summer 
modulus
Vertical strain at specific depths
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Rutting Rutting –– Predicted Versus Predicted Versus 
Measured ValuesMeasured Values
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Residual = Predicted Residual = Predicted –– Measured RDMeasured RD
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Load Related Cracking Load Related Cracking 
AnalysisAnalysis

Unmodified MixesUnmodified Mixes
VersusVersus

PMA MixesPMA Mixes
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Distress Comparisons Distress Comparisons –– Fatigue Fatigue 
Cracking (Combined Area & LCWP) Cracking (Combined Area & LCWP) 
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Differences: Neat Minus ModifiedDifferences: Neat Minus Modified
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For LCCA, what is the time difference For LCCA, what is the time difference 
between different amounts of cracking?between different amounts of cracking?
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Fracture Damage AnalysisFracture Damage Analysis
Use equivalent annual 
modulus
Tensile strain at bottom 
of HMA layer
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Fracture Analysis AssumptionsFracture Analysis Assumptions
All load related cracks 
initiate at the bottom of 
the HMA.
Area fatigue cracks 
combined with 
longitudinal cracks.
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PMA Mixtures:PMA Mixtures:
Cracking Versus Damage IndexCracking Versus Damage Index
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Fatigue Cracking Fatigue Cracking –– Predicted Predicted 
Versus Measured ValuesVersus Measured Values
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Residual = Predicted Residual = Predicted -- MeasuredMeasured
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Distress Comparisons Distress Comparisons ––
Transverse CrackingTransverse Cracking
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TC Differences: TC Differences: 
Neat Neat –– Modified ValuesModified Values
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Summary of Findings & Summary of Findings & 
ConclusionsConclusions
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Summary Summary –– Enhanced Performance Enhanced Performance 
Based on Damage AnalysisBased on Damage Analysis
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Summary Summary –– Expected Increase in Expected Increase in 
Service Life, yearsService Life, years

Site Factor Condition Description Added Life
Non-Expansive/Non-Frost Sus. 5-10
Expansive 2-5
Frost Susceptible 2-5
Deep 5-10
Shallow; Adequate 5-8
Shallow; Inadequate 0-2

Good 5-10
Poor-Extensive Cracking 1-3
Good 3-6
Poor-Faulting & Cracking 0-2

PCC

HMAExisting 
Pavement 
Condition

Water 
Table & 
Drainage

Foundation
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Summary Summary –– Expected Increase in Expected Increase in 
Service Life, yearsService Life, years

Site Factor Condition Description Added Life
Hot Hot Extremes 5-10
Mild 2-5
Cold Cold Extremes 3-6

Intersections 5-10
Thoroughfares 3-6
Heavy Loads 5-10

Moderate 5-10
High 5-10

Low
Traffic, Truck 
Volumes

Climate; 
Temp. 
Fluctuations



35
Expanding the Realm of Possibility

FindingsFindings
Use of PMA reduces distress in 
pavements & overlays

Less Fatigue Cracking
Fewer Transverse Cracks
Smaller Ruts
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FindingsFindings
Field & laboratory investigations of PMA 

mixes suggest:
Enhanced Performance

25 to 100 % increase in service life
3 to 10 years increase in service life

Reduced Maintenance Activities
Crew Safety
Traffic Delay
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FindingsFindings
Mechanistic-empirical analysis confirms 
need for different calibration factors
for predicting performance of PMA mixtures.
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ConclusionsConclusions
Use of PMA mixes do extend the service 
life over unmodified HMA mixes.
Layer thickness should not be reduced 
when empirical design methods are 
used.

Thus, for LCCA:Thus, for LCCA:
Increase service lifeIncrease service life
Do not reduce thicknessDo not reduce thicknessXX
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Thank you for your attention Thank you for your attention --
Any questions?Any questions?

Contact Information:Contact Information:
Mark Mark BuncherBuncher, Asphalt Institute, Asphalt Institute
Tim Tim GlanzmanGlanzman
Tim.Tim.glanzmanglanzman@@earthlinkearthlink.net.net
Phone: (832) 693Phone: (832) 693--09840984
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