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Results Results -- ProceedingsProceedings
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FundamentalsFundamentals

Factors to ConsiderFactors to Consider

ChemicalChemical
PhysicalPhysical
MechanicalMechanical

MechanismsMechanisms

EmulsificationEmulsification
Clay, Dust, FillerClay, Dust, Filler
Salts in AsphaltSalts in Asphalt

Adhesive FailureAdhesive Failure
Aggregate AgingAggregate Aging
Molecular Orientation at InterfaceMolecular Orientation at Interface

MechanismsMechanisms

Cohesive FailureCohesive Failure
Water Absorption Water Absorption –– Molecular Molecular 
OrientationOrientation
MasticMastic
AggregateAggregate

Gaps & Research NeededGaps & Research Needed

Adhesive FailureAdhesive Failure
Surface Energy MeasurementSurface Energy Measurement

Cohesive FailureCohesive Failure
Pull OffPull Off
Water Absorption & Diffusion TestWater Absorption & Diffusion Test
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Testing & Testing & 
TreatmentsTreatments Current (Best?) PracticesCurrent (Best?) Practices

AASHTO T283AASHTO T283--0202
Hamburg Wheel TrackingHamburg Wheel Tracking
Loose MixLoose Mix

Static BoilingStatic Boiling
Rolling BottleRolling Bottle
UltrasonicUltrasonic

IssuesIssues

Compaction, Conditioning & LoadingCompaction, Conditioning & Loading
Sample Parameters Sample Parameters -- Air Void Air Void 
Content, Permeability, SaturationContent, Permeability, Saturation
Calibration for Local Materials & Calibration for Local Materials & 
ConditionsConditions
Reproducibility & RepeatabilityReproducibility & Repeatability
Precision & BiasPrecision & Bias

Field PerformanceField Performance
Test OutputTest Output
Definition of Moisture DamageDefinition of Moisture Damage
Data CollectionData Collection

GapsGaps

Research Needed Research Needed -- TestingTesting

Fundamental PropertyFundamental Property
LongLong--Term AgingTerm Aging
Rapid QCRapid QC
Completion of ECS researchCompletion of ECS research
Dynamic Modulus Dynamic Modulus –– E (AASHTO 200?)E (AASHTO 200?)
Traffic Effect Traffic Effect -- Pore PressuresPore Pressures
pH of WaterpH of Water

TreatmentsTreatments
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Best PracticesBest Practices

Mix Design w/ AdditivesMix Design w/ Additives
LimeLime

Dry on Damp AggregateDry on Damp Aggregate
Method SpecMethod Spec
Acceptance Acceptance -- Production DataProduction Data

LiquidLiquid
Test Binder for Spec ComplianceTest Binder for Spec Compliance

GapsGaps

Quantity of AdditiveQuantity of Additive
Performance w/ TimePerformance w/ Time
Compatibility w/ Bitumen, PolymersCompatibility w/ Bitumen, Polymers

Research Needed Research Needed -- TreatmentsTreatments

Uniformity of Additive DistributionUniformity of Additive Distribution
Performance w/ TimePerformance w/ Time
Aggregate StockpilingAggregate Stockpiling
Lime in BitumenLime in Bitumen

Design & SpecsDesign & Specs

DesignDesign
Like Nike, Just Do it!Like Nike, Just Do it!

SpecsSpecs
Enforce ‘em!Enforce ‘em!

Design & SpecsDesign & Specs

Structural DesignStructural Design
Drainage Drainage –– Surface & SubsurfaceSurface & Subsurface
Don’t Overlay OGFCDon’t Overlay OGFC

Materials Selection & ProportioningMaterials Selection & Proportioning
Clean & Good QualityClean & Good Quality

Construction Construction –– Joint DensityJoint Density

ConstructionConstruction
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Best PracticesBest Practices

Joint TrainingJoint Training
Production Balance & ControlProduction Balance & Control
Materials Handling & MonitoringMaterials Handling & Monitoring

Temp & MoistureTemp & Moisture
Mat & Joint DensityMat & Joint Density

Optimum & UniformOptimum & Uniform

Minimize/Eliminate SegregationMinimize/Eliminate Segregation

Notched Wedge

Joint DensityJoint Density GapsGaps

PersonnelPersonnel
Training & TurnoverTraining & Turnover

RealReal--Time Process ControlTime Process Control
Accuracy of Density Accuracy of Density 
MeasurementsMeasurements
Equipment ConstraintsEquipment Constraints
PrePre--Construction PartneringConstruction Partnering

Research NeededResearch Needed

Continuous Density/Stiffness Continuous Density/Stiffness 
MeasurementsMeasurements
Real Time Automated Plant ControlReal Time Automated Plant Control
Automated Paver Control/FeedbackAutomated Paver Control/Feedback
Effect of Temp on AdhesionEffect of Temp on Adhesion
Incentive/DisincentiveIncentive/Disincentive

Recurring ThemesRecurring Themes

LongLong--Term & Widespread ProblemTerm & Widespread Problem

Need Implementable SolutionsNeed Implementable Solutions
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Recurring ThemesRecurring Themes

FundamentalsFundamentals
Chemical, Physical & Mechanical Chemical, Physical & Mechanical 
Properties of ComponentsProperties of Components

TestingTesting
Standardize & CalibrateStandardize & Calibrate
Correlation w/ Field PerformanceCorrelation w/ Field Performance

Recurring ThemesRecurring Themes
TreatmentsTreatments

CompatibilityCompatibility
LongLong--Term EffectivenessTerm Effectiveness

ConstructionConstruction
Training Training Good PracticesGood Practices
RealReal--Time Process ControlTime Process Control
Equipment FeedbackEquipment Feedback

Recurring ThemesRecurring Themes

DesignDesign
Implement What We Know!Implement What We Know!

SpecsSpecs
Consistently EnforceConsistently Enforce

Questions?  Comments?Questions?  Comments?

Best PracticesBest Practices
Design Design –– Subsurface & Surface DrainageSubsurface & Surface Drainage
Tests to Screen AggregatesTests to Screen Aggregates
Treat Mixes Treat Mixes -- Lime & Liquid Both WorkLime & Liquid Both Work
Dry Lime on Damp Aggregate Dry Lime on Damp Aggregate –– Most Cost Most Cost 
EffectiveEffective
Include Additive in Mix DesignInclude Additive in Mix Design
Conduct Mix Test Conduct Mix Test -- AASHTO T283 & HamburgAASHTO T283 & Hamburg
Verify Presence of AdditiveVerify Presence of Additive
Adhere to Good Construction PracticesAdhere to Good Construction Practices

Materials HandlingMaterials Handling
Compaction Compaction –– Mat & Joint DensityMat & Joint Density
TrainingTraining
DrainageDrainage
Acceptance Based on Mix ProductionAcceptance Based on Mix Production

Gaps in KnowledgeGaps in Knowledge

Standardized Test ProceduresStandardized Test Procedures
Refine Tests for Components and MixRefine Tests for Components and Mix
Binder Binder –– Additive CompatibilityAdditive Compatibility
Test to Evaluate Test to Evaluate EmulsibilityEmulsibility of Binderof Binder
Better Understanding of Failure MechanismsBetter Understanding of Failure Mechanisms
Correlation of Lab Test(s) w/ Field PerformanceCorrelation of Lab Test(s) w/ Field Performance
Documentation of Field PerformanceDocumentation of Field Performance
Correctly Identifying Moisture DamageCorrectly Identifying Moisture Damage
Equipment Constraints on ProductionEquipment Constraints on Production
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