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PDH Certification Information

1.5 Professional Development Hour (PDH) ï see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu 

The Transportation Research Board has met the standards and requirements of the 

Registered Continuing Education Program. Credit earned on completion of this program 

will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each 

participant. As such, it does not include content that may be deemed or construed to be an 

approval or endorsement by the RCEP.

mailto:TRBwebinar@nas.edu


Learning Objectives 

At the end of this webinar, participants will be able to:

(1) Describe key concepts required to complete a perpetual pavement design

(2) Apply perpetual pavement design principles to highway asphalt pavement projects

(3) Outline how an agency developed and implemented an experimental plan to construct a 

perpetual airfield asphalt pavement
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Purpose Statement
This webinar will introduce the concepts needed to complete a design and highlight how agencies are applying 

them to design perpetual highway asphalt pavements. Presenters will also share how one agency developed an 

experimental plan to support the construction of perpetual airfield asphalt pavement.



Questions and Answers

Å Please type your questions into your webinar 

control panel

Å We will read your questions out loud, and 

answer as many as time allows
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Todayôs Presenters
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Perpetual Pavement Principles
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Structural Pavement Design



Structural Pavement Design Evolution
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What is a Perpetual Pavement?

Å35+ years of service

ÅaƛƴƛƳŀƭ ǎǘǊǳŎǘǳǊŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎ όғпέ !/ Ǝŀƛƴύ

ÅResurfacing infrequently (>13 years)

ÅNo deep structural distresses

http://lgam.wikidot.com/sealed-road-rutting-photo-no-1

Bottom-Up Fatigue Cracking

Structural Rutting



Design to Prevent Deep Structural Distresses



Perpetual Pavement Awards

ÅBy PERFORMANCE
ÅExisting pavements
Å>35 years old
ÅMinimal structural improvements
Å Infrequent rehabilitation

ÅBy DESIGN
ÅPurposefully designed according to perpetual pavement criteria

ÅBy CONVERSION
ÅConverting existing pavement, through rehabilitation, into a perpetual pavement



By Performance Award Winners through 2024

Å217 Awards

Å36 States

ÅAge Range
Å34 to 102 Years

ÅAverage Age
Å50.43 Years

https://www.driveasphalt.org/awards/perpetual-by-performance

https://www.driveasphalt.org/awards/perpetual-by-performance
https://www.driveasphalt.org/awards/perpetual-by-performance
https://www.driveasphalt.org/awards/perpetual-by-performance
https://www.driveasphalt.org/awards/perpetual-by-performance
https://www.driveasphalt.org/awards/perpetual-by-performance


Typical Perpetual Pavement Cross-Section

Typical Depths Materials

1.5 ς оέ

4 ς тέ

3 ς пέ

High Quality AC

High Modulus,
Rut Resistant AC

Strong 
Pavement
Foundation
(consider drainage)

Newcomb, 2001

Fatigue Resistant AC

https://onlinepubs.trb.org/Onlinepubs/trcircular/503/503.pdf

https://onlinepubs.trb.org/Onlinepubs/trcircular/503/503.pdf


Mechanistic-Empirical Pavement Design
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Mechanistic-Empirical PERPETUAL Pavement Design
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Fatigue Endurance Limits for Asphalt Concrete (Lab)
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An endurance limit is a threshold response below 
which damage does not occur.



Fatigue Endurance Limits for Asphalt Concrete (Field)
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Rutting Endurance Limit ς Vertical Strain Criteria



Perpetual Pavement Design Tools
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Perpetual Pavements & Maximum Thickness

0

5

10

15

20

25

0 10 20 30 40 50 60 70 80 90 100

A
C

 T
h
ic

kn
e
ss

, 
in

.

Million ESALs

AC Thickness

Max Thickness

$ $ $ $



Perpetual Pavements ς 
Practical Implementation

IDOT, 2010



Perpetual Pavements ς Practical Implementation

Tran, et al., 2015



Perpetual Pavements ς Key Takeaways

ÅDesigned for long-term performance

ÅMechanisticςEmpirical design is essential

ÅLayered asphalt systems matter

ÅPerformance is proven in the field

ÅImplementation is practical and achievable today





©          Applied Research Associates, Inc.  |  ARA Proprietary

Illinois Tollway 
Perpetual Pavement 
Design Strategies

2026

Bill Vavrik
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Design strategies to meet the local needs

}Knowing pavement conditions

}Knowing the pavement design inputs

}Understanding what is possible in perpetual pavement design

ÅStagged construction

ÅRubblization

ÅNew construction
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Must test and understand existing conditions
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Must understand existing conditions
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