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 Phones are being muted.

 Please post your questions in the Q&A box. This can 
be accessed by clicking on the WebEx Q&A button.

 The presenters will answer all questions at the end of 
the webinar/demonstration as time permits.

 Questions not answered, because of time, will be 
responded to separately.



INNOVATIVE SOLUTIONS TO COMPLEX PROBLEMS

If you have an issue with the sound and are using 

your computer audio, please dial in using a phone.

If you have an 
issue during 
the webinar



INNOVATIVE SOLUTIONS TO COMPLEX PROBLEMS

To see 
presentation 
in full screen



INNOVATIVE SOLUTIONS TO COMPLEX PROBLEMS

To ask the 
presenters 
a question.





2. What is your affiliation?

❑State Government

❑Federal Government

❑Contractor/Association

❑Consultant

❑Academia

1. How many individuals are viewing this webinar at 
your location?

❑1

❑2

❑3 to 5

❑More than 5



3. What version of the PMED software are you or your 
organization using?
❑ None, do not have a license

❑ Earlier Desktop before version 2.5

❑ Desktop version 2.5 or 2.6

❑ Web App Version 3

❑ Multiple versions – dependent on client.
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 AASHTOWare Pavement M-E Design (PMED) users have the 
option to create and analyze semi-rigid pavement designs.

 The semi-rigid design model was last globally calibrated for 
the PMED 2.5 version, thus the model in the 2.6 desktop and 
3.0 web applications are also globally current.

 Global calibration of semi-rigid models in PMED used 
performance data from LTPP test sections.



 Semi-rigid pavements can be designed with a second overlay 
in PMED.

 PMED semi-rigid designs can be locally calibrated in the 
Calibration Assistance Tool (CAT).



 This presentation will only cover cement and/or fly ash 
stabilized bases, that behave as bound layers with flexural 
strength, directly under an asphalt pavement.

 It will not cover 

◦ Stabilized bases under JPCP and CRCP

◦ AC pavements with an unbound layer between the AC and stabilized 
base.



Attendee has prior experience with:

 PMED desktop or web application versions

AASHTO MEPDG Manual of Practice (MOP)

Characterizing layers in a pavement structure

Agency performance thresholds for distress/IRI.



1. Define the meaning of a semi-rigid pavement within the 
context of the PMED software.

2. Select inputs for semi-rigid design in PMED.

3. Understand key input sensitivity for PMED semi-rigid design 
predictions.

4. Comprehend the influence of transfer function calibration 
coefficients on predicted performance.
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A semi-rigid pavement design consists of an 
asphalt layer(s) directly on a cementitious 
treated base layer having flexural strength.



Types of semi-rigid layers include –
• Cement treated base (CTB)

• Roller compacted concrete (RCC)

• Lean concrete base (LCB)

Cementitious materials in the semi-rigid layer may also include 
lime, lime-fly ash, and other SCMs.



A CTB layer is chemically stabilized, but not all chemical 
stabilization yields a semi-rigid or bound layer.

◦ Higher amounts of Portland cement and/or other cementitious 
materials produce a bound layer capable of resisting tensile stress 
and fatigue cracks; responds as a bound layer.

◦ Lower amounts of Portland cement and/or other cementitious 
materials produce a layer that does not resist tensile stresses; 
responds as an unbound layer.



Responds as a bound layer; > 5.0% 
additive.

Responds as an 
unbound layer, 
< 4% additive.

Lime Stabilized Soil

Cement, Fly Ash Stabilized Soil

Cement, Fly Ash, Lime Modified Soil

Cement Treated Base

Lean Concrete

Cement Aggregate Mixture



A composite pavement consisting of AC placed 

over PCC is technically a semi-rigid pavement, 

however, it is less likely to be constructed as a 

practical application of the semi-rigid design 

concept, because of cost.
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 Total rut depth and individual AC, unbound aggregate base, and subgrade layer rutting (only 
recommend total rut depth model for implementation unless individual layer rutting measured)

 Bottom-up fatigue cracking – AC

 Top-down fatigue cracking – AC

 Fatigue cracking – CTB (not recommended for design)

 Transverse cracking – AC

 Reflection cracking of CTB fatigue cracks – AC

 Reflection cracking of CTB transverse cracks – AC

 IRI

Recommend using total 

fatigue cracking for design



 Total rut depth and individual AC, unbound aggregate base, and subgrade layer rutting (only 
recommend total rut depth model for implementation unless individual layer rutting measured)

 Bottom-up fatigue cracking – AC

 Top-down fatigue cracking – AC

 Fatigue cracking - CTB

 Transverse cracking – AC

 Reflection cracking of CTB fatigue cracks – AC

 Reflection cracking of CTB transverse cracks – AC

 IRI

Recommend using total 

transverse cracking for design





Unbound base layer / subgrade Unbound base layer / subgrade

Two Layer Options



Semi-Rigid Layer Structural Inputs
(Material inputs listed in MOP Table 10-6)



Physical Layer Characteristics



 User must input CTB crack spacing from 
shrinkage cracking (10’ – 40’ typical range)

 Crack spacing is fixed will not decrease for 
duration of analysis period

 Crack spacing can be defined by cement content

 Crack spacing determines maximum transverse 
reflective cracking (ft/mile)
 Ex.   For 25’ spacing – (5280/25)*12’ width ≃ 2500’



 User must input CTB LTE for both fatigue 
and transverse cracks

 LTE is fixed and will not change for duration 
of PMED analysis

 LTE influences stress intensity factor (SIF) in 
fracture mechanic model simulation and, 
therefore, determines rate of reflective crack 
formation.



▪ Fatigue crack LTE is a calibration parameter that cannot be 
measured directly.

▪ Transverse crack LTE is a calibration parameter that can be 
measured directly.



Engineering Properties and Volumetric Characteristics



Engineering Properties and Volumetric Characteristics



Semi-Rigid Material Inputs Test Standard

Unit Weight AASHTO T 121

Flexural Strength; 28-day AASHTO T 97

Poisson’s Ratio ASTM C469

Elastic Modulus; 28-day ASTM C469

Minimum Elastic/Resilient Modulus *********

Engineering Properties and Volumetric Characteristics
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 28-day strength flexural strength (modulus 
of rupture) for CTB ~ 300 – 500 psi
◦ Default value: 400 psi

 Can correlate compressive strength (AASHTO 
T 22) to flexural strength

 The flexural strength does not change over 
time in the PMED software.



 28-day elastic modulus of rupture) for 
CTB ~ 1,000,000 – 4,000,000 psi
◦ Default value: 2,000,000 psi



Modulus decrease →Tensile stress decrease, so 
damage per wheel load decreases

Age increase → Modulus decrease 
because of fatigue damage

Fixed flexural strength and decreasing tensile stress means fatigue damage would decrease to 

zero unless a  minimum elastic modulus value was set in PMED.

PMED default value is 150,000 psi, however, suggested value for the minimum elastic modulus is 

the 28-day elastic modulus to ensure fatigue damage accumulation continues.



1. Relationship between the elastic modulus and flexural strength will 
vary depending on degree of semi-rigid layer stabilization.

2. Minimum layer thicknesses for the asphalt and cement stabilized 
layers are input for consistent strength-modulus relationship in 
fatigue crack modeling.

3. Full bond should be retained between the asphalt and cement 
stabilized layers over the design period.



CTB
More resistant to 

fatigue cracking.

Less resistant to 

fatigue cracking.

No change in rate of 

cracking along line



More resistant to 

fatigue cracking.

Less resistant to 

fatigue cracking.LCB



Thermal Property Characteristics



Semi-Rigid Material Inputs Test Standard

Heat Capacity ASTM D2766 

Thermal Conductivity ASTM E1952

Heat capacity range ~ 0.10 – 0.50 Btu/(lb)(°F)
Default – 0.28 

Thermal conductivity range ~ 0.2 – 2.0 Btu/(ft)(hr)(°F)
Default – 1.25
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 CTB
◦ Fatigue LTE

◦ Transverse LTE

◦ Elastic Modulus

◦ Flexural Strength

◦ Thickness

 AADTT



 Fixed inputs
◦ 10” AC

◦ 7” CTB

◦ 25’ CTB crack spacing

◦ Flex - 400 psi

◦ 10,000 AADTT
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 Fixed inputs
◦ 10” AC

◦ 7” CTB

◦ 25’ CTB crack spacing

◦ Flex - 400 psi

◦ 10,000 AADTT
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 Fixed inputs
◦ 8” AC

◦ 7” CTB

◦ 50% transverse LTE

◦ 50% fatigue LTE

◦ Flex - 400 psi

◦ 10,000 AADTT



 Fixed inputs
◦ 8” AC

◦ 7” CTB

◦ 50% transverse LTE

◦ 50% fatigue LTE

◦ Modulus – 2,000,000 psi

◦ 10,000 AADTT



 Fixed inputs
◦ 8” AC

◦ 50% transverse LTE

◦ 50% fatigue LTE

◦ Flex - 400 psi

◦ Modulus – 2,000,000 psi

◦ 10,000 AADTT



 Fixed inputs
◦ 8” AC

◦ 7” CTB

◦ 50% transverse LTE

◦ 50% fatigue LTE

◦ Flex - 400 psi

◦ Modulus – 2,000,000 psi
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 Cement stabilized material (CSM) fatigue

 CSM cracking

 Reflective fatigue cracking semi-rigid

 Reflective transverse cracking semi-rigid



*Local calibration not practical/possible*



*Local calibration not practical/possible*



*Local calibration possible*



 C4 =  Cracking

 C5 =  Cracking



*Local calibration possible*



 C4 =  Cracking

 C5 =  Cracking
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 A semi-rigid layer must have flexural strength.

 PMED requires semi-rigid (CTB) layer directly below AC layer.

 Crack spacing, input by user, remains constant in analysis.

 Total transverse and fatigue cracking predictions should be 
primary crack distress indicators for design analysis.



 Flexural strength (MR) and elastic modulus (E) have opposite 
influence on CTB damage accumulation.  MR assumed to 
remain constant, therefore, minimum CTB E input required to 
prevent full cessation of fatigue damage increase.

 CTB layer fatigue and transverse LTE determine respective 
rates of reflective cracking in AC layer.

 C4 and C5 transfer function coefficients are primary means of 
calibrating fatigue and transverse reflection cracking models.





FY 2024 Webinar #1; Multiple Asphalt Overlays

QUESTION AND 
ANSWER SESSION

We welcome comments & 

suggestions for future 

webinars; Send an email to 

pavementmedesign@ara.com.

mailto:pavementmedesign@ara.com


 Webinars 3 and 4:  Will be announced later this year (defined by 

the task force in October).

 Reminder:

◦ Slides, Q&A, and recording can be found at:

 AASHTOWare Pavement ME Design - Webinar Series (me-design.com)

Looking for webinar topics for FY 2025 - Please 
submit any webinar topic suggestions.

https://me-design.com/MEDesign/Webinars.html




AASHTOWare Pavement ME-Design Contacts:

• Ryan Fragapane, AASHTO
rfragapane@aashto.org

Phone: (202) 624-3632

• Hari Nair, VDOT

Harikrishnan.nair@vdot.virginia.gov

ME Design Resource Website

https://me-design.com/MEDesign/

Help Desk, Customer Support, 

PREFERRED: 

• Pavement ME Design Help Desk 
pavementmedesign@ara.com

• Phone:  (217) 356-4500

     

Other ARA Staff:

• Chad Becker 

cbecker@ara.com

• Wouter Brink,

      wbrink@ara.com

• Harold Von Quintus, P.E.

hvonquintus@ara.com

 Phone:  (217) 356-4500

mailto:rfragapane@aashto.org
mailto:Harikrishnan.nair@vdot.virginia.gov
https://me-design.com/MEDesign/
mailto:pavementmedesign@ara.com
mailto:cbecker@ara.com
mailto:wbrink@ara.com
mailto:hvonquintus@ara.com
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