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Presentation OutlinePresentation Outline

Seminar Objectives & ScopeSeminar Objectives & Scope
The ProblemThe Problem

ExtentExtent
MechanismsMechanisms

Causes & EffectsCauses & Effects
IdentificationIdentification

SolutionsSolutions
DeliverablesDeliverables
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ObjectivesObjectives

IdentifyIdentify
Best PracticesBest Practices
Gaps in KnowledgeGaps in Knowledge
Research NeedsResearch Needs

Develop Road Map for MitigationDevelop Road Map for Mitigation



5

ScopeScope

Problem IdentificationProblem Identification
Fundamental ConceptsFundamental Concepts
TestingTesting
TreatmentTreatment
Production & ConstructionProduction & Construction
Field Performance Field Performance –– Case StudiesCase Studies
SpecificationsSpecifications
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Prophesy?Prophesy?
A complete solution to this problem may A complete solution to this problem may 
appear from another source…there are appear from another source…there are 
many methods of treatment being many methods of treatment being 
advocated..which should improve the advocated..which should improve the 
capacity of any asphalt to stick to capacity of any asphalt to stick to 
virtually all aggregates. When this virtually all aggregates. When this 
agent is available, this problem will agent is available, this problem will 
largely disappear, although accurate largely disappear, although accurate 
test methods will be needed to compare test methods will be needed to compare 
the effectiveness of the treatments.the effectiveness of the treatments.

Francis Francis HveemHveem -- AAPT 1943AAPT 1943
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Lab Testing Lab Testing –– Type?Type?

Tensile
Compressive
Retained Stability
Hamburg & Tensile
None
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Mix Design
Mix Design & Field Acceptance
None

Lab Testing Lab Testing –– When?When?
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Lime
Lime or Liquid
Liquid
Liquid seldom
No, or very rarely

Misery loves company.Misery loves company.

Treatment Alternatives
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MechanismsMechanisms
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Causes & Contributing FactorsCauses & Contributing Factors

EnvironmentEnvironment
PrecipPrecip, Temp & Elevation, Temp & Elevation

MaterialsMaterials
QualityQuality
CompatibilityCompatibility
ProductionProduction

Design Design –– Structural & MixStructural & Mix
ConstructionConstruction

Hauling, Placement & CompactionHauling, Placement & Compaction
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ManifestationManifestation

Surface RavelingSurface Raveling
Localized PotholesLocalized Potholes
CrackingCracking
Bleeding and RuttingBleeding and Rutting
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BleedingBleeding

RuttingRutting
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CrackingCracking
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RavelingRaveling

Early RavelingEarly Raveling

Advanced RavelingAdvanced Raveling

Loss of FinesLoss of Fines
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DelaminationDelamination
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Collateral DamageCollateral Damage

Exacerbates LoadExacerbates Load--Associated DistressAssociated Distress
FatigueFatigue
RuttingRutting

Reduces Mix StiffnessReduces Mix Stiffness
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Effect on FatigueEffect on Fatigue

Load Repetitions, NLoad Repetitions, N
N22

N11

εε22

εε11

Dry MixDry Mix

MoistureMoisture--
Weakened MixWeakened Mix

Tensile Strain, Tensile Strain, εεtt
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Effect on Mix StiffnessEffect on Mix Stiffness

Percent of Dry Percent of Dry MMrr

2020

4040

6060

8080

100100

120120

Vacuum Vacuum 
SaturateSaturate

Vacuum Vacuum 
DesiccateDesiccate

AmbientAmbient

Ambient Ambient 
DesiccateDesiccate

5.65.6
Percent of WaterPercent of Water

0.30.3

1.11.1

6.36.3

5.25.2
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IdentificationIdentification

Diagnostic ToolsDiagnostic Tools
Construction Records Construction Records 
Flow Charts/Decision TreeFlow Charts/Decision Tree
SamplingSampling
Lab TestingLab Testing
Other?Other?
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Flow ChartFlow Chart

Stripping Stripping 
SymptomsSymptoms

YesYes
Sample Sample 

PavementPavement

Core Core 
IntactIntact

YesYes

NoNo

Probably Not Probably Not 
StrippingStripping

Aggregate Aggregate 
CoatedCoated

YesYes
NoNo

Probably Probably 
StrippingStripping
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SolutionsSolutions

Diagnosing the ProblemDiagnosing the Problem
Lab TestLab Test

DiscriminatingDiscriminating
Correlated w/ Field PerformanceCorrelated w/ Field Performance

TreatmentsTreatments
Effective & EconomicalEffective & Economical

Case HistoriesCase Histories
Improved SpecsImproved Specs
Implementation of What We Know!Implementation of What We Know!
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DeliverablesDeliverables

Synthesis ofSynthesis of
Best PracticesBest Practices
Gaps in KnowledgeGaps in Knowledge
Research NeedsResearch Needs

Road Map for MitigationRoad Map for Mitigation
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Seminar FormatSeminar Format

Day 1 – Presentations & Discussion

Day 2 - Facilitated Working Groups

Day 3 - Summary & Synthesis
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Day 1 Day 1 -- PresentationsPresentations

Fundamentals Fundamentals –– Chemistry & MechanismsChemistry & Mechanisms
Test Methods & TreatmentsTest Methods & Treatments
Design, Production & ConstructionDesign, Production & Construction
Field PerformanceField Performance
SpecificationsSpecifications
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Day 2 Day 2 –– Working GroupsWorking Groups

FundamentalsFundamentals
Testing & TreatmentsTesting & Treatments
Design, Production & SpecsDesign, Production & Specs
Construction & Field PerformanceConstruction & Field Performance
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FundamentalsFundamentals

NomenclatureNomenclature
MechanismsMechanisms
Material Production, Selection & Material Production, Selection & 
CompatibilityCompatibility
Problem IdentificationProblem Identification
Gaps in KnowledgeGaps in Knowledge
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Testing & TreatmentsTesting & Treatments

Testing Testing –– Lab & FieldLab & Field
Relationship to Field PerformanceRelationship to Field Performance
Precision & BiasPrecision & Bias
ImprovementsImprovements

TreatmentTreatment
EffectivenessEffectiveness
DocumentationDocumentation
Cost, Environmental & Worker SafetyCost, Environmental & Worker Safety

Gaps in KnowledgeGaps in Knowledge
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Design, Production & SpecsDesign, Production & Specs

Design Design –– Structural & MixStructural & Mix
Production Production –– Materials & PlantMaterials & Plant
SpecsSpecs

Materials, Production & PlacementMaterials, Production & Placement
Gaps in KnowledgeGaps in Knowledge



30

ConstructionConstruction

Hauling, Placement & CompactionHauling, Placement & Compaction
Control & SpecsControl & Specs
Gaps in KnowledgeGaps in Knowledge
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Day 3 Day 3 –– Synthesis & SummarySynthesis & Summary

Best Practices Best Practices –– TT22

Gaps in KnowledgeGaps in Knowledge
Research NeedsResearch Needs

LongLong-- & Short& Short--TermTerm
RoadmapRoadmap

FundingFunding
TimetableTimetable
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How Do We Prevent This?How Do We Prevent This?
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Seminar SummarySeminar Summary

AccomplishmentsAccomplishments
Measures of SuccessMeasures of Success
What’s Next?What’s Next?



34

What’s Next?What’s Next?

ProceedingsProceedings-- Published by TRBPublished by TRB
Papers & PresentationsPapers & Presentations
RoadmapRoadmap

Tech TransferTech Transfer
CaltransCaltrans--sponsored 1sponsored 1--day Seminar day Seminar 
(Developed by UCB(Developed by UCB--ITS)ITS)
Others Others -- to Be Identified During to Be Identified During 
SeminarSeminar
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