
Use of LTPP Pavement Use of LTPP Pavement 
Performance Data in the Performance Data in the 

Development of Pavement Development of Pavement 
Management SystemsManagement Systems

ByBy
Newton Jackson PENewton Jackson PE

Nichols Consulting Engineers Chtd.Nichols Consulting Engineers Chtd.



LTPP DataLTPP Data

2500 Test Sections2500 Test Sections
Pavement Condition Surveys Began 1988Pavement Condition Surveys Began 1988
Individual Pavement Condition SurveysIndividual Pavement Condition Surveys
–– AC  10,500AC  10,500
–– JCP   4,000JCP   4,000



LTPP Pavement Condition SurveysLTPP Pavement Condition Surveys



Pavement DistressPavement Distress

Individual Distress Categories (Research Level)Individual Distress Categories (Research Level)

–– SeveritySeverity
Low Low 
MediumMedium
HighHigh

–– ExtentExtent



AASHTO Distress Survey AASHTO Distress Survey 
ProtocolsProtocols

Cracking protocols for:Cracking protocols for:
–– Asphalt pavementsAsphalt pavements
–– Jointed concrete pavementsJointed concrete pavements
–– Continuously reinforced concrete  pavementsContinuously reinforced concrete  pavements

Faulting protocols for concrete pavementsFaulting protocols for concrete pavements
Rut depth protocols for asphalt pavementsRut depth protocols for asphalt pavements
Roughness protocolsRoughness protocols



Pavement Condition IndicesPavement Condition Indices

CompositeComposite

Individual DistressIndividual Distress

Maximum Scale Value Maximum Scale Value –– Sum Deduct Values Sum Deduct Values 



Deduct ValuesDeduct Values

Expert OpinionExpert Opinion

Engineering CriteriaEngineering Criteria



Pavement Condition TrendsPavement Condition Trends
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Distress Trends from Deduct ValuesDistress Trends from Deduct Values
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Deduct Values and Index TrendsDeduct Values and Index Trends
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Vermont Study of Deduct ValuesVermont Study of Deduct Values
V011 3017 Test Section Fatigue Cr. Index 
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Vermont Study Using LTPP DataVermont Study Using LTPP Data

Comparison of Fatigue Cr. Index Trends

Using LTPP GPS-1 Data

-40

-20

0

20

40

60

80

100

0 5 10 15 20

Age

SD/VT

Trial 1

Trial 2



Use LTPP Data to Develop Typical Use LTPP Data to Develop Typical 
Performance TrendsPerformance Trends

Where an Agency does not have any measured Where an Agency does not have any measured 
pavement performance data, they can initially pavement performance data, they can initially 
use LTPP Data to help develop typical pavement use LTPP Data to help develop typical pavement 
performance trends. performance trends. 



Use of General Pavement Use of General Pavement 
Performance Trends for Local Areas Performance Trends for Local Areas 

Long Term Pavement Performance (LTPP) Long Term Pavement Performance (LTPP) 
Data Analysis Support:  National PooledData Analysis Support:  National Pooled--
Fund Study TPFFund Study TPF--5(013)5(013)

““Effect of Multiple Freeze Cycles and Deep Effect of Multiple Freeze Cycles and Deep 
Frost Penetration on Pavement Frost Penetration on Pavement 
Performance and CostPerformance and Cost””



Pavement Performance TrendsPavement Performance Trends

Based on Environmental FeaturesBased on Environmental Features
Annual Cooling IndexAnnual Cooling Index
Annual Freezing IndexAnnual Freezing Index
Annual Number of FreezeAnnual Number of Freeze--Thaw CyclesThaw Cycles
Annual PrecipitationAnnual Precipitation

and Pavement Featuresand Pavement Features
Subgrade, Base, and Pavement TypeSubgrade, Base, and Pavement Type
Pavement Thickness and SNPavement Thickness and SN
Annual ESALsAnnual ESALs
Initial IRIInitial IRI
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Example using Fatigue CrackingExample using Fatigue Cracking
Develop a general trend for a typical highway and Develop a general trend for a typical highway and 

pavement type for an area.pavement type for an area.
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Converting Distress to Pavement Condition Converting Distress to Pavement Condition 
Index and Typical Performance TrendIndex and Typical Performance Trend

Typical Pavement Deterioration Trend Deep Wet No Freeze Region

0

10

20

30

40

50

60

70

80

90

100

0 5 10 15 20 25 30

Age

Fa
tig

ue
 C

ra
ck

in
g 

In
de

x



Using Trends Developed from LTPP Data to Using Trends Developed from LTPP Data to 
for Local Area and Highway Facilityfor Local Area and Highway Facility

Typical Pavement Deterioration Trend Deep Wet No Freeze Region
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QuestionsQuestions


