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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.





Prior experience with:

}PMED Desktop or Web app. Versions

}PMED software for new design of new and rehabilitated 
flexible pavements.

}Characterizing the existing conditions of pavement structure.



1. Identify and list the design strategies for which 
multiple asphalt overlays are applicable.

2. Review the assumptions and limitations for the 
different multiple asphalt overlay design strategies.

3. Identify the differences between single and multiple 
asphalt overlays regarding the user interface, inputs, 
and outputs.



Webinar Outline:
1. Introduction

2. Methodology and Assumptions

3. Design Strategies

4. Summary and Takeaways

5. Question and Answer Session



}State DOTs design asphalt overlays of existing jointed plain 
concrete, continuously reinforced, and flexible pavements, 
that have already been overlaid.

}Only one asphalt overlay was considered above existing 
pavement.

}Thus, engineering assumptions must be made for designing 
the second or third asphalt overlay.



}Enhancement was authorized by task force to address 
continued questions and confusion on how to design 
rehabilitation projects for which an existing asphalt overlay 
has been placed. 

}PMED software was enhanced to design an asphalt overlay on 
a pavement with an existing asphalt overlay(s).
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}Methodology

ƁImplement new multiple overlay design strategies that follow the 
same methodology as a first overlay of an existing asphalt or 
concrete pavement

}Assumptions

ƁRehabilitation input level 1 and input level 2 will not change with 
the addition of the multiple overlay feature or enhancement

ƁThe number of AC layers will not change; 4 maximum asphalt layers 
is still the limit

ƁThe minimum layer thickness is still 1 - inch



}The maximum number of layers are the same do not change

}Engineering decisions need to be made when combining asphalt 
layers.



}Assumptions
ƁInterlayers and seal coats

¶Non- structural layer

¶Combine interlayer/thin asphalt layer thickness with existing 
asphalt overlay thickness , unless it is removed by milling.

¶Still applicable to multiple asphalt overlay strategies

ƁRubblized JPCP or CRCP

¶Modeled as an asphalt overlay of an existing flexible pavement

ƁRehabilitation specific calibration coefficients remain the same for 
single and multiple overlays.



}Condition of existing surface or asphalt 
overlay.

× Distress survey of existing asphalt wearing 

surface and how the distress data are used by 

the PMED in design. What we can see at the 

surface.

× FWD deflection data to backcalculate the 

modulus of the asphalt layers ïcombined or 

separated.
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}Types of Design Strategies ðself explanatory

}General Changes, applicable to all multiple AC overlay designs

ƁSelecting multiple overlays.

ƁSelecting pavement type.

ƁNaming convention changes.

}Individual Design Strategies

ƁSimulation of asphalt and other pavement layers.

ƁCondition of existing pavement structure.



AC over AC over Semi-RigidAC over AC over AC



AC over AC over JPCP AC over AC over CRCP
AC over AC over 

Fractured JPCP



}Design Type Selection

1

2



}Pavement Type Selection (Design Strategy)

1

2



}Construction Date Selection Changes



}Defining the Condition of existing overlay

ƁWhat values to enter to define the existing condition?

¶Enter information from most recent distress survey

ƁValues should reflect what you can measure at the surface

ƁUser must make the necessary decisions on the amount of distress to 
enter based on their engineering judgement and experience

}Reference: MEPDG ðA Manual of Practice



1. Asphalt Overlay of Existing Asphalt Overlay of Flexible or AC 
Pavement

2. Asphalt Overlay of Existing Asphalt Overlay of Semi - Rigid Pavement

3. Asphalt Overlay of Existing Asphalt Overlay of a JPCP Pavement

4. Asphalt Overlay of Existing Asphalt Overlay of a Fractured JPCP 
Pavement

5. Asphalt Overlay of Existing Asphalt Overlay of a CRCP Pavement



Defines delineator between Proposed 
Overlay and Existing Overlay

Defines delineator between Existing 
Overlay and Original Pavement

Select the layers that correspond to the 

existing overlay and original pavement 

structure



No changes to the AC 

Layer Properties Screen 

under the ñDesign 

Propertiesò tab.



Å No major changes in 

defining the existing 

condition of the structure.

Å Existing distress 

correspond to what is 

measured at the surface of 

the most recent overlay.

Å Bottom-up alligator fatigue 

cracks ïnot top-down 

fatigue cracks; extend 

through all asphalt layers.

Å Transverse cracks 

assumed to extend through 

all asphalt layers.

Rehab Input Level 2



Å No major changes in defining 

the existing condition of the 

structure.

Å Existing distress 

correspond to what is 

measured at the surface of 

the most recent overlay.

Å Bottom-up fatigue damage 

defined by the backcalculated 

elastic layer moduli (Level 1 

only)

Å Transverse cracks assumed to 

extend through all asphalt 

layers.

Rehab Input Level 1



Performance Measures:

üRut depth

üBottom-up fatigue cracking

üTop-down fatigue cracking

üTransverse cracking

üIRI





Original 
Const.

1st overlay

2nd

overlay

Layer ID

Layer 

Thickness, 

in.

Date of 

Placement

1 Proposed asphalt overlay; +2 2024

2
Milling of existing asphalt 

overlay wearing surface
- 1 2024

4 Asphalt pavement 6 1986

5 Aggregate Base, crushed gravel 6 1986

3 Existing asphalt overlay +3 1999

2 Existing asphalt overlay +2 2013

3
Milling of existing asphalt 

wearing surface
- 1 2013

Any Issues?

Å Too many layers, can 

only have a max of 4 

total AC layers

Å Which layers to 

combine?

Å All existing 

overlays?

ÅOriginal + 1st

overlay?

User must 
make this 
decision!

3 rd

overlay



Defines delineator between Proposed 
Overlay and Existing Overlay

Defines delineator between Existing 
Overlay and Original Pavement

Select the layers that correspond to the 

existing overlay and original pavement 

structure



No changes to the AC 

Layer Properties Screen 

under the ñDesign 

Propertiesò tab.



Key Takeaway:
1. No major changes 

compared to an AC over 

Semi-rigid design.

2. No changes to defining 

the existing condition

3. Existing distress 

correspond to what is 

measured at the surface 

of the most recent overlay

4. Assumed that Fatigue and 

Transverse cracking 

extends through all 

existing AC layers  



Performance Measures:

üRut depth

üBottom-up fatigue cracking

üTop-down fatigue cracking

üTransverse cracking

üIRI





Defines delineator between Proposed 
Overlay and Existing Overlay

Defines delineator between Existing 
Overlay and Original Pavement

Select the layers that correspond to the 

existing overlay and original pavement 

structure



Key Takeaway:

1. No changes to any of these 

screens



Key Takeaway:

1. New user input required to 

enter condition of existing 

pavement.

a) Enter Cracked slabs in 

original pavement

b) Enter Transverse cracking 

from reflected joints

c) Severity - Software 

estimated or User Defined 

LTE

2. Existing distress correspond 

to what is measured at the 

surface of the most recent 

overlay

a, b c



Condition of Existing Asphalt Overlay of a JPCP Pavement

Proposed Overlay

Existing AC Overlay

Original Base = 10 inch

Original Subgrade

Original Intact JPCPExisting transverse joint

Joint Spacing

Transverse joints which 
have reflected through 

the existing asphalt 
overlay layer(s)

Joints which have NOT
YETreflected through 

existing AC overlay

How do you determine 

this?

Made the assumption that 

these joints have not started 

reflecting through any 

asphalt layers.
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}Transverse Cracking from Reflected Joints (ft/mi)

ƁVisible at the surface with similar spacing between cracks

¶This is a judgement decision

}Maximum possible transverse cracking length based on 
assumptions?

ƁYes, if every joint has reflected through to surface

ὒὩὲὫὸὬὊὶὥὧὸόὶὩί Π ὒὥὲὩὡὭὨὸὬ



}Severity of Existing Conditions
ƁDirectly affects the time it takes for 
existing cracks to reflect through the 
overlay layers

Must account for two types of 
transverse cracks

¶Those visible at the surface

¶Those that have not yet reached the 
surface

}Software estimated LTE to define 
severity

AASHTO MEPDG ïA Manual of Practice


