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Structural Pavement Design



Evolution of Structural Pavement Design
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AASHTO ‘93/’98 Flexible Pavement Design



AASHTO ‘93/’98 Flexible Pavement Design



AASHTO ‘93/’98 - DARWin



Mechanistic-Empirical (M-E) Pavement Design
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Mechanistic Pavement Modeling

• Layered Elastic Analysis (LEA) is typically used

• LEA uses Burmister multilayer theory

http://www.eng.auburn.edu/users/timmdav/WFW.msi



M-E Transfer Functions

• Evaluation, Calibration & Validation

http://www.eng.auburn.edu/research/centers/ncat/files/technical-reports/rep17-07.pdf



Rutting Example – Evaluation @ NCAT Test Track
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Rutting Evaluation @ NCAT Test Track



Fatigue Cracking Evaluation @ NCAT Test Track
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AASHTOWare PavementTM ME Design

https://me-design.com/MEDesign/?AspxAutoDetectCookieSupport=1



Perpetual Pavements

35+ Years of Service

Minimal structural improvements

No deep structural distresses

Only surface remedies needed



Perpetual Pavements Avoid Deep 
Structural Distresses

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

Bottom-Up Fatigue Cracking



Design to Prevent Deep Structrual Distress



Perpetual Pavement Award Winners



Existing Perpetual Pavements

• Many examples 
• Over 150 award winners

• Many achieved through conservative design
• Older, empirically-based  design systems

• Need design system to…
• Optimize and economize pavement structure

• Compute maximum layer thickness for design conditions



Mechanistic-Empirical Perpetual
Pavement Design
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Horizontal Strain Distributions at NCAT 
Test Track
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Field Validation Award Winners

7.5 7.35

18

1 1.5
5 4.25 3.25

14
11.4

8

12.5
9.3

6
11.5 13.75

6
13.2

4

18

13
6

8

0

5

10

15

20

25

30

35

Iowa Montana Oklahoma Oklahoma 2 Virginia Kentucky Mississippi Tennessee

D
ep

th
 F

ro
m

 P
av

em
en

t 
Su

rf
ac

e,
 in

.

Surface AC

Base AC

Aggregate Base

Aggregate Subbase

Treated Subgrade

Subgrade



Field Validation – Strain Results



Field Validation – Vertical Strain (Rutting)



Typical Perpetual Pavement Cross Section

Typical Depths Materials

1.5 – 3”

4 – 7”

3 – 4”

High Quality AC

High Modulus,
Rut Resistant AC

Strong 
Pavement
Foundation
(consider drainage)

Newcomb, 2001

Fatigue Resistant AC



Maximum Thickness Tables



Design Comparison – Perpetual vs ME

• Minneapolis

• 30 ksi 6” Aggregate Base

• 5 ksi soil

• M-E 35 year analysis
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Perpetual Pavement Design Tools

http://www.eng.auburn.edu/users/timmdav/Software.html



PAVEXpress Suite (http://app.beta.pavexpress.com/#/)



PAVEXpress Options



PAVEXpress AASHTO ’93/’98



PAVEXpress ’93/’98 New AC Design



PAVEXpress ’93/’98 New AC Design Output



PAVEXpress ’93/’98 Overlay Design



PAVEXpress ’93/’98 Overlay Design Output



PAVEXpress Perpetual Pavement - Traffic



PAVEXpress Perpetual Pavement - Materials



PAVEXpress Perpetual Pavement – Design Criteria



PAVEXpress Perpetual Pavement - Output



PAVEXpress Agency Costs



Summary and Conclusions

• Structural pavement design is in transition
• Empirical

• Mechanistic-Empirical

• Perpetual
• Provide a useful alternative that avoids transfer functions

• Many tools are available…some becoming outdated

• PAVEXpress offers a suite of tools to handle all 
design modes in addition to cost analysis

• Easy-to-use

• Interactive Help

• Graphical interface



Thank you!


