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Perpetual Asphalt PavementsPerpetual Asphalt Pavements
PhilosophyPhilosophy:  to avoid or indefinitely delay :  to avoid or indefinitely delay 
damage associated with traffic load repetitionsdamage associated with traffic load repetitions

Structural rutting (subgrade permanent deformation)Structural rutting (subgrade permanent deformation)
Traditional fatigue cracking, starting at the bottom of Traditional fatigue cracking, starting at the bottom of 
the asphalt layerthe asphalt layer

PracticePractice:  determine layer thickness and :  determine layer thickness and 
materials requirements to fulfill assumptionsmaterials requirements to fulfill assumptions

Establish design and acceptance criteria for Establish design and acceptance criteria for 
pavement materials to avoid:pavement materials to avoid:

•• Rutting in the asphalt layerRutting in the asphalt layer
•• TopTop--down crackingdown cracking
•• Low temperature crackingLow temperature cracking
•• Moisture damageMoisture damage



PerRoad 2.4PerRoad 2.4
Sponsored by APASponsored by APA
Developed at Auburn University / NCATDeveloped at Auburn University / NCAT
MM--E Perpetual Pavement Design and Analysis ToolE Perpetual Pavement Design and Analysis Tool



UserUser’’s Guide Availables Guide Available

At booth or At booth or pdfpdf can be can be 
downloadeddownloaded
Compiles the help Compiles the help 
files included in the files included in the 
programprogram

www.asphaltalliance.com

http://www.asphaltalliance.com/


Perpetual Pavement Design Perpetual Pavement Design 
SoftwareSoftware

www.asphaltalliance.com

http://www.asphaltalliance.com/


Help FileHelp File
Help, Contents and IndexHelp, Contents and Index
F1 from any program windowF1 from any program window















Tandem AxlesTandem Axles
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Deterministic OutputDeterministic Output



Probabilistic OutputProbabilistic Output





Example results:  IExample results:  I--40 in Oklahoma40 in Oklahoma

Obtained traffic classification, weight dataObtained traffic classification, weight data
Average 2,063 Flexible ESAL/day (2002)Average 2,063 Flexible ESAL/day (2002)

Adjusted to fit input categories in softwareAdjusted to fit input categories in software
Assumed materials characteristics, Assumed materials characteristics, 
thicknesses for evaluationthicknesses for evaluation



Typical SectionTypical Section
Layer 1:Layer 1:

2” SMA (PG 76-28) EEsumsum = 400 ksi= 400 ksi
EEsprspr/fall/fall = 750 ksi= 750 ksi
EEwinterwinter = 1300 ksi= 1300 ksi

Layer 2:Layer 2:
EEsumsum = 400 ksi= 400 ksi
EEsprspr/fall/fall = 500 ksi= 500 ksi
EEwinterwinter = 600 ksi= 600 ksi

3” S3 (PG 76-28)

6” (var) S2 or S3 (PG 64-22)

3” S3 (PG 64-22)
Ndes = 50, designed @

2% air voids

ESG = 8 ksi



Results, Probabilistic AnalysisResults, Probabilistic Analysis
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What else could you do?What else could you do?

Assume different materials, different Assume different materials, different 
stiffness (PG 76 for HMA base course)stiffness (PG 76 for HMA base course)
Apply long life concept to rehabilitation Apply long life concept to rehabilitation 
designdesign

Properly characterize materials to remainProperly characterize materials to remain
Rubblize concrete pavement (if existing Rubblize concrete pavement (if existing 
pavement is PCC)pavement is PCC)

Use as a tool to evaluate 1993 AASHTO Use as a tool to evaluate 1993 AASHTO 
Guide designsGuide designs



New Pavement Design,New Pavement Design,
US 167, Lincoln ParishUS 167, Lincoln Parish

Recently designed Recently designed 
using 1993 AASHTO using 1993 AASHTO 
GuideGuide

DARWinDARWin

Northern LouisianaNorthern Louisiana
2,940,156 ESAL over 2,940,156 ESAL over 
20 year design period20 year design period

2341 loaded axles/day2341 loaded axles/day
1.7% growth rate

2” SP HMA (PG 76-22M)

2” SP HMA (PG 76-22M)

4” SP HMA (PG 64-22)

8” Cl. II Crushed Stone Base

Subgrade, ESG = 10278 psi
1.7% growth rate



US 167, Lincoln ParishUS 167, Lincoln Parish

ParameterParameter Case 1Case 1
8/88/8

Case 1aCase 1a
8/8/1212

Case 1bCase 1b
99/8/8

εεff

((probprob))
--174.7174.7
(90%)(90%)

--169.2169.2
(90.7%)(90.7%)

--149.7149.7
(94.9%)(94.9%)

εεvv

((probprob))
468.8468.8

(89.9%)(89.9%)
423.14423.14
(92.6%)(92.6%)

402.3402.3
(94.3%)(94.3%)

Time,Time,
10% 10% 

damagedamage

15.3 yrs15.3 yrs 15.9 yrs15.9 yrs 31.9 yrs31.9 yrs



PerRoadPerRoad SoftwareSoftware

PerRoad PerRoad is a useful tool for evaluating is a useful tool for evaluating 
flexible pavement designsflexible pavement designs
PerRoadPerRoad is a good way to transition into is a good way to transition into 
the ME design procedurethe ME design procedure
PerRoadPerRoad training is available!training is available!

Simply contact your local asphalt industry Simply contact your local asphalt industry 
association representativeassociation representative



Thanks!Thanks!

Gary L. Fitts, P.E.
Asphalt Institute

210-590-9644
gfitts@asphaltinstitute.orggfitts@asphaltinstitute.org

mailto:gfitts@asphaltinstitute.org
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