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Topics:Topics:

Asphalt pavement performance, PMAAsphalt pavement performance, PMA
Binder supplyBinder supply
Asphalt producer issuesAsphalt producer issues
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Asphalt Pavement PerformanceAsphalt Pavement Performance

APA funded study of APA funded study of 
LTPP test sectionsLTPP test sections
Similar to FHWA study Similar to FHWA study 
evaluating the evaluating the 
performance of performance of 
overlayed asphalt overlayed asphalt 
pavementspavements
Evaluated six distress Evaluated six distress 
types, estimated types, estimated 
service lifeservice life
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Results, Expected Service LifeResults, Expected Service Life

2220Roughness or IRI
2217Rutting

2218Longitudinal Cracking Outside Wheel 
Path

2219Transverse Cracking

2822Longitudinal Cracking in Wheel Path
2522Fatigue Cracking

Moderate 
Distress Level

Low Distress 
Level

Expected Service Life based on a 
50% Probability of Occurrence, 

yearsDistress Type

Table 3.  Expected Service Life Based on Different Levels and 
Magnitudes of Distress
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Main ConclusionMain Conclusion

Asphalt pavements last through their design life Asphalt pavements last through their design life 
without requiring rehabilitation when designed without requiring rehabilitation when designed 
and constructed properlyand constructed properly

Study did NOT account for:Study did NOT account for:
Premature failures, pavements Premature failures, pavements ““designed with the designed with the 
pocketbookpocketbook””
New technologies (Superpave/PG binders, PMA, SMA, New technologies (Superpave/PG binders, PMA, SMA, 
MTVMTV’’s, etc.)s, etc.)
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Asphalt Institute ERAsphalt Institute ER--215215

Asphalt Institute Affiliate Asphalt Institute Affiliate 
Committee/AMAP study of Committee/AMAP study of 
the performance of HMA the performance of HMA 
pavements using polymer pavements using polymer 
modified asphaltmodified asphalt
Used data from a variety Used data from a variety 
of monitored projects of monitored projects 
where PMA and where PMA and 
unmodified binders were unmodified binders were 
usedused

Gary Fitts-AI SEAUPG 2005 Conference - Nashville, TN



2

www.asphaltinstitute.orgwww.asphaltinstitute.orgAsphalt Institute

0 – 2Poor Condition; faulting & mid-panel cracking(3)

3 – 6Good Condition(3)

PCC/JPCP

1 – 3Poor Condition; extensive cracking(3)

5 – 10Good Condition
HMAExisting 

Pavement 
Condition

3 – 6Cold

2 – 5Mild

5 – 10Hot

Climate

5 – 10High Volumes

5 – 10Moderate Volumes

5 – 10Heavy loads/Special Containers

3 – 6Thoroughfares

5 – 10Stop & Go/Intersections 

Low

Traffic

0 – 2Shallow; Inadequate Drainage

5 – 8Shallow; Adequate Drainage

5 – 10Deep
Water Table 

Depth

2 – 5Frost Susceptible Soils in cold climates; Moderately to highly frost 
susceptible (Class 3 and 4)(2)

2 – 5Expansive Soils; Moderately to Highly Plastic soils (PI>35) 

5 – 10Non-Expansive Soils; Coarse-grained soils

Foundation 
Soils

Estimated Increase in 
Service Life, Years(1)Condition DescriptionSite Feature
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Fatigue Cracking, PMA Fatigue Cracking, PMA vsvs
ConventionalConventional
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HMA Mixtures-Unmodified PMA Mixtures
Design Criteria
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Conclusion and CommentConclusion and Comment

PMA can significantly extend the service PMA can significantly extend the service 
life of HMA pavementslife of HMA pavements

May be able to assume a 25% extension in May be able to assume a 25% extension in 
performance period compared to neat bindersperformance period compared to neat binders

When developing local calibration for the When developing local calibration for the 
MEPDG, agencies should segregate MEPDG, agencies should segregate 
pavements with PMA within their pavements with PMA within their 
performance databaseperformance database
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Binder Supply IssuesBinder Supply Issues--Crude OilCrude Oil

Crude oil prices are set in the global marketplace Crude oil prices are set in the global marketplace 
by the forces of supply and demand by the forces of supply and demand 
OilOil--producing nations are producing at near full producing nations are producing at near full 
capacity, leaving very little surplus (< 1% of oil capacity, leaving very little surplus (< 1% of oil 
demand)demand)

65.9% of US crude oil supply is imported (July 2005)65.9% of US crude oil supply is imported (July 2005)

Little Little ““slackslack”” means that the price of refined means that the price of refined 
products is hypersensitive to changes in the products is hypersensitive to changes in the 
production/refining/distribution chainproduction/refining/distribution chain
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EIA estimates of annual world oil EIA estimates of annual world oil 
demand growthdemand growth
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EIA estimates of spare petroleum EIA estimates of spare petroleum 
production capacityproduction capacity--worldwideworldwide
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Spare global production capacity (amount of extra oil that can Spare global production capacity (amount of extra oil that can 
be brought to market quickly) at lowest level in 30 yearsbe brought to market quickly) at lowest level in 30 years
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Factors affecting marketsFactors affecting markets——
political and economic political and economic 
uncertainty, weatheruncertainty, weatherDollar 

depreciation 

Iraq postIraq post--war war 
insurgencyinsurgency

OPEC 
decisions

Venezuela oil 
strike

Nigerian civil Nigerian civil 
strifestrife

Cold winterCold winter
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Near term market outlook (API)Near term market outlook (API)

Continuing strong world oil demandContinuing strong world oil demand
OPEC remains near capacityOPEC remains near capacity
Geopolitical concerns remainGeopolitical concerns remain
However, supply and demand respond to However, supply and demand respond to 
price, market will workprice, market will work
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Consumption of Petroleum ProductsConsumption of Petroleum Products (EIA)(EIA)

~3% of US refinery output is asphalt/road oils
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Supply Source for U. S. DemandSupply Source for U. S. Demand
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Historical Asphalt Supply/DemandHistorical Asphalt Supply/Demand
Millions Tons Millions Tons -- LiquidLiquid
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KatrinaKatrina’’s Impact on Oil & Gas s Impact on Oil & Gas 
OperationsOperations

ImmediateImmediate--August 29thAugust 29th

Oil & Gas ProductionOil & Gas Production
27% of U.S. oil27% of U.S. oil
20% of U.S. gas20% of U.S. gas

RefineriesRefineries
11% shutdown11% shutdown
14% reduced runs14% reduced runs

PipelinesPipelines
No electricity to major crude No electricity to major crude 
and product pipelines feeding and product pipelines feeding 
Northeast and MidwestNortheast and Midwest

RecoveringRecovering--September 6thSeptember 6th

Oil & Gas ProductionOil & Gas Production
9% of U.S. gas9% of U.S. gas
19% of U.S. oil19% of U.S. oil

RefineriesRefineries
7% shutdown7% shutdown
5% reduced runs5% reduced runs

PipelinesPipelines
Colonial 100% upColonial 100% up
Plantation 100% Plantation 100% 
Capline 88%Capline 88%
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Refineries, Crude Oil Refineries, Crude Oil 
Terminals and PlatformsTerminals and Platforms

Katrina
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Things that can affect regional Things that can affect regional 
asphalt binder suppliesasphalt binder supplies

Ability to get crude into refineryAbility to get crude into refinery
Ability to operate refineryAbility to operate refinery

Power, nitrogen, gasPower, nitrogen, gas
Are all areas of the refinery functional?Are all areas of the refinery functional?

Ability to move asphalt from the refinery to Ability to move asphalt from the refinery to 
terminals serving the HMA marketterminals serving the HMA market

Terminal availabilityTerminal availability
Road/rail/port conditionsRoad/rail/port conditions

Specification differences (for multiSpecification differences (for multi--state state 
suppliers)suppliers)

PG+ (or is it X?), liquid antiPG+ (or is it X?), liquid anti--strip, silicones, spot test, strip, silicones, spot test, 
etc.etc.
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What can What can specifiersspecifiers do to help?do to help?

Establish common regional specifications Establish common regional specifications 
& certification requirements& certification requirements

Agree on a single PG plus testAgree on a single PG plus test
Elastic recovery (ideally, AASHTO T301 with Elastic recovery (ideally, AASHTO T301 with 
defined test criteria)defined test criteria)
DSR (looks promising)DSR (looks promising)

Binder technician certificationBinder technician certification
Consistent binder certification requirements Consistent binder certification requirements 
within the regionwithin the region
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Types of Types of ““PG PlusPG Plus”” requirements, requirements, 
SEAUPG statesSEAUPG states

PG + modifier
PG

ER-Elastic Recovery
FD-Force Ductility
TT-Toughness &

Tenacity
PA-Phase Angle

ER & PA PA

PA

ER

SB/SBS 
Required

FD &
ER

ER

ER

ER

FD
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Potential Alternative to the VariousPotential Alternative to the Various
PGPG--Plus Tests:Plus Tests:

Multiple Stress Creep Recovery (MSCR)Multiple Stress Creep Recovery (MSCR)
Replace the Empirical PGReplace the Empirical PG--Plus TestsPlus Tests

Elastic RecoveryElastic Recovery
Ductility/ Force DuctilityDuctility/ Force Ductility
Toughness and Tenacity Toughness and Tenacity 

Approach: Develop AASHTO/ASTM Approach: Develop AASHTO/ASTM 
Standard PracticeStandard Practice
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Multiple Stress Creep Recovery TestMultiple Stress Creep Recovery Test

DSR testing performed on RTFODSR testing performed on RTFO--aged Binderaged Binder
10 cycles per stress level10 cycles per stress level

11--second loading at specified shear stresssecond loading at specified shear stress
Within and outside of linear range (100, 3200 Pa)Within and outside of linear range (100, 3200 Pa)

99--second rest periodsecond rest period

Calculate recovery for each cycle, stressCalculate recovery for each cycle, stress
Difference between strain at end of recovery period Difference between strain at end of recovery period 
and peak strain after creep loadingand peak strain after creep loading
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Repeated Shear CreepRepeated Shear Creep
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Repeated Shear Creep Recovery Test Repeated Shear Creep Recovery Test ––
Unmodified Asphalt BinderUnmodified Asphalt Binder

100 Pa Shear Stress
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Repeated Shear Creep Recovery Test Repeated Shear Creep Recovery Test ––
Modified Asphalt BinderModified Asphalt Binder

100 Pa Shear Stress
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MSCR Test Results
MSCR at Grade Temperature

-5
0
5

10
15
20
25
30
35
40
45
50
55

60 65 70 75 80 85 90
Phase Angle, degrees

R
ec

ov
er

y,
 %

100 Pa
3200 Pa

Gary Fitts-AI SEAUPG 2005 Conference - Nashville, TN



6

www.asphaltinstitute.orgwww.asphaltinstitute.orgAsphalt Institute

MSCR Test Results
MSCR at Grade Temperature
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Asphalt Institute Testing PlanAsphalt Institute Testing Plan

MSCR TestingMSCR Testing
Call for various grades, modification methods Call for various grades, modification methods 
from AI Membersfrom AI Members

At a minimum, perform:At a minimum, perform:
Original and RTFO DSR to establish gradeOriginal and RTFO DSR to establish grade
Elastic recovery (AASHTO T301) on RTFOElastic recovery (AASHTO T301) on RTFO--aged binders aged binders 
(original also?)(original also?)
Other PG Plus tests identified by supplierOther PG Plus tests identified by supplier
MSCR at 100, 3200 PaMSCR at 100, 3200 Pa

11--2 quarts minimum2 quarts minimum
Prefer 4+ quarts to allow for potential mix testingPrefer 4+ quarts to allow for potential mix testing
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Testing Plan, ContinuedTesting Plan, Continued

Other TestingOther Testing
Binder testsBinder tests

Use of other intermediate stress levelsUse of other intermediate stress levels
300, 1000 Pa300, 1000 Pa

RTFO vs. OriginalRTFO vs. Original
Is the recovery relationship the same regardless of aging?Is the recovery relationship the same regardless of aging?

Mixture testsMixture tests
Evaluate rutting of mixtures compared to binder parametersEvaluate rutting of mixtures compared to binder parameters
Possible tests Possible tests –– RSCH, Flow Number, LWTRSCH, Flow Number, LWT
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Technician CertificationTechnician Certification

Routine in many areas, especially for Routine in many areas, especially for 
mixture QC testingmixture QC testing
Potential cause for disputes, especially for Potential cause for disputes, especially for 
modified asphaltsmodified asphalts
Should include sampling procedures along Should include sampling procedures along 
with PG and PG plus testswith PG and PG plus tests
NETTCP appears to be an example of NETTCP appears to be an example of 
what we can do in SEAUPG and elsewherewhat we can do in SEAUPG and elsewhere
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Questions, comments?
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I need two tickets!!!!I need two tickets!!!!
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