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FY 2024 Webinar #1,
Multiple Asphalt Overlays

Moderator: Presenters:

+ Hari Nair, P.E., Virginia + Dr. Wouter Brink, ARA
Department of 1 Dr. Praveen Gopisetti, ARA
Transportation; Chairperson

Presentation will be available for viewing on the
ME-Design Resource website:
http://www.me-design.com
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http://www.me-design.com/

Pavement ME Task Force Members

Ryan Fragapane, AASHTO, Product Director
Ben Sade, AASHTO, Associate Product Manager
Hari Nair, PE, Virginia DOT, Chair

lan Rish, PE, Georgia DOT, Vice- Chair

Patrick Bierl, PE, Ohio DOT

Kumar Dave, PE, Indiana DOT

Dulce Feldman, PE, California DOT

Jason Simmons, PE, Utah DOT

Susanne Chan, Ontario MOT, TAC Liaison

10. Tom Yu, PE, FHWA Liaison
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FY 2024 Webinar #1,
Multiple Asphalt Overlay Designs

Phones are being muted.

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

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

1 Questions not answered, because of time, will be
responded to separately.
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FY 2024 Webinar #1 Multiple Asphalt
Overlay Designs

Poll 1: Questions 1, 2, and 3
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Prerequisites for this Webinar

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.
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Learning Outcomes

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. ldentify the differences between single and multiple
asphalt overlays regarding the user interface, inputs,
and outputs.
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FY 2024 — Webinar #1: Multiple Asphalt Overlays

Webinar Qutline:

. Introduction
. Methodology and Assumptions

. Design Strategies
. Summary and Takeaways
. Question and Answer Session
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Introduction

1 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.
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Introduction

1 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.

1 PMED software was enhanced to design an asphalt overlay on
a pavement with an existing asphalt overlay(s).
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FY 2024 — Webinar #1: Multiple Asphalt
Overlays

Webinar Qutline:

. Introduction
. Methodology and Assumptions

. Design Strategies
. Summary and Takeaways
. Question and Answer Session
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Methodology and Assumptions

1 Methodology

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

1 Assumptions

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

BThe number of AC layers will not change; 4 maximum asphalt layers
IS still the limit

BThe minimum layer thickness is still 1 - Inch
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Methodology and Assumptions

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

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

Done Editing Overwrite

Done Editing Overwrite Done Editing Overwrite

Default asphalt
concrete

Default asphalt
concrete

Default asphalt
concrete

Default asphalt
concrete

Crushed stone

A-6

Existing Overlay

Original Structure

Default asphalt
concrete

Default asphalt
concrete

Default asphalt
concrete

Default asphalt
concrete

Crushed stone

A-6

Existing Overlay

Original Structure

Default asphalt
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concrete

Default asphalt
concrete

.
e
.

Default asphalt
concrete

Crushed stone

A-6

Existing Overlay

Original Structure

™

| E PAVEMENT

ME DESIGN




Methodology and Assumptions

1 Assumptions
Blinterlayers and seal coats

f Non - structural layer

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

1 Still applicable to multiple asphalt overlay strategies
BRubblized JPCP or CRCP

{ Modeled as an asphalt overlay of an existing flexible pavement

BRehabllitation specific calibration coefficients remain the same for

single and multiple overlays.
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Methodology and Assumptions

Done Editing  Overwrite 1 Condition of existing surface or asphalt

' overlay.

Default asphalt
concrete

Distress survey of existing asphalt wearing
surface and how the distress data are used by
Default asphalt | | the PMED in design. What we can see at the

~ concrete I surface

FWD deflection data to backcalculate the
Default asphalt | modulus of the asphalt layers i combined or
Sanoree : separated.

Crushed stone

A-6
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FY 2024 — Webinar #1: Multiple Asphalt
Overlays

Webinar Qutline:

. Introduction
. Methodology and Assumptions

. Design Strategies
. Summary and Takeaways
. Question and Answer Session

AASHIOWare™

PAVEMENT

ME DESIGN




Design Strategies

1 Types of Design Strategies 0 self explanatory

1 General Changes, applicable to all multiple AC overlay designs
BSelecting multiple overlays.
BSelecting pavement type.

BNaming convention changes.

1 Individual Design Strategies

BSimulation of asphalt and other pavement layers.

BCondition of existing pavement structure.
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Design Strategies
AC over AC over AC AC over AC over Semi-Rigid

Layer Selection Layer Selection
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Design Strategies

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

Layer Selection

Layer Selection Layer Selection

Thickness (in): Thickness (in):

Thickness (in):
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General Software Changes

1 Design Type Selection

ign Type: Multiple Overlays/Rehabilitations | Pavement Type: AC over (AC over AC)

Multiple_AC

Multiple Overlays/Rehabilitations

New Pavement

First Overlay/Rehabilitation
Multiple Overlays/Rehabilitations
Restoration
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General Software Changes

1 Pavement Type Selection (Design Strategy)

Multiple_AC v

Multiple Overlays/Rehabilitations v
1 AC over (AC over AC) v

AC over (AC over AC)

AC over (AC over JPCP)

AC over (AC over CRCP)

AC over (AC over Semi-Rigid)

AC over (AC over JPCP (fractured))
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General Software Changes

} Construction Date Selection Changes

June 2008

May 2015
June 2025

September 2025
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General Changes

1 Defining the Condition of existing overlay
BWhat values to enter to define the existing condition?
1 Enter information from most recent distress survey
BValues should reflect what you can measure at the surface

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

» Reference: MEPDG d A Manual of Practice
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Individual Design Strategies

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

. Asphalt Overlay of Existing Asphalt Overlay of Semi - Rigid Pavement
3. Asphalt Overlay of Existing Asphalt Overlay of a JPCP Pavement

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

. Asphalt Overlay of Existing Asphalt Overlay of a CRCP Pavement

AASHIOWare™

PAVEMENT

ME DESIGN




Asphalt Overlay of Existing Asphalt Overlay of
Flexible or AC Pavement

Select the layers that correspond to the
1 existing overlay and original pavement
structure

Areasd ' = - _ Defines delineator between Proposed
cipsez 1) ' f Overlay and Existing Overlay

Thickness (in): 2

d Thickness (in): yi v
1

ayer 4 : Flexible : : P50
'[-Jefault asphalt Thickness (in): 6 St
concrete (existing)

. Thickness (in): %

b

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

No changes to the AC
- Layer Properties Screen
~Jtunder the AL
Propertieso
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Asphalt Overlay of Existing Asphalt Overlay of
Flexible or AC Pavement

ropri | enaion A No major changes in
Condition of Existing Flexible Pavement (Rehabilitation Level: 2) d efl n I n g th e eXIStI n g
: Rehab Input Level 2 - condition of the structure.

15 7~ A Existing distress
correspond to what is
measured at the surface of

Fatigue cracking (%) oo o _
1! the most recent overlay.

11000

Bottom-up alligator fatigue
cracks T not top-down
fatigue cracks; extend
through all asphalt layers.

Transverse cracks
assumed to extend through

all asphalt layers.
AASHIOWare™

PAVEMENT

ME DESIGN




Asphalt Overlay of Existing Asphalt Overlay of
Flexible or AC Pavement

A No major changes in defining
Condition of Existing Flexible Pavement (Rehabilitation Level: 1) the 9X|Stlng COndltlon Of the

(" Rehab Input Level 1 - structure.

15 7 A Existing distress
correspond to what is
measured at the surface of

the most recent overlay.

BT Bottom-up fatigue damage
defined by the backcalculated
elastic layer moduli (Level 1

only)

Transverse cracks assumed to
extend through all asphalt
layers.
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Asphalt Overlay of Existing Asphalt Overlay of
Flexible or AC Pavement

A — Performance Measures:
e iy ( Rut depth

Thickness (in): ¥y _ U Bottom-up fatigue cracking
U Top-down fatigue cracking

U Transverse cracking
uIRI

Thickness (in):

ayer 4 : Flexible : . oo
'ﬁefault asphalt Thickness (in):
concrete (existing) |

’ Thickness (in): *F
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Layer 1 : Flexible : . .
Default asphalt Thickness (in):

Asphalt Overlay of Existing Asphalt = ===

Layer 2 : Flexible :
Default asphalt Thickness (in):
concrete (existing)

Overlay of Flexible or AC Pavement . s

Default asphalt Thickness (in):
concrete (existing)

ayer 4 : Flexible : o Hiye
,[-)efault asphalt Thickness (in):
concrete (existing)

Pavement Age (years)

Threshold Value =+ = @ Specified Reliability - = = @ 50% Reliability
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—— Threshold Value =+ = @ Specified Reliability = = = @ 50% Reliability
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Pavement Age (years)

Threshold Value =+ = @ Specified Reliability = = = @ 50% Reliability AC tOtaI thermal + reﬂeCtlve transverse craCkI ng

AC total bottom-up + reflective fatigue cracking

Noow
a o

-
«

w

Pavement Age (years)

5]
Total Transverse Cracking
(ft/mile)

o

Threshold Value — - — @ Specified Reliability — — — @ 50% Reliability

Total Fatigue Cracking (%)
s

Pavement Age (years)

ThresholdValue = - — @ Specified Reliability = — — @ 50% Reliability AASH I O Ware™
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How would you Characterize This Structure

{88 Proposed asphalt overlay;

Milling of existing asphalt
overlay wearing surface

Layer
Thickness,

Date of
Placement

3rd
overlay

Existing asphalt overlay
Milling of existing asphalt
wearing surface

2nd
overlay

Existing asphalt overlay

1st overlay

I Asphalt pavement
E Aggregate Base, crushed gravel

Original
Const.

Any Issues?

A Too many layers, can
only have a max of 4
total AC layers

A Which layers to
combine?

A All existing
overlays?

A Original + 15t
overlay?

User must

make this
decision!
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Asphalt Overlay of Existing Asphalt Overlay of
Semi-Rigid Pavement

Layer Salection Select the layers that correspond to the
e existing overlay and original pavement

Thickness (in): v

| ‘h. e = ] Defines delineator between Proposed
T fc ,ness (in): 2 8 —~/ A _ Overlay and Existing Overlay

:: Thickness (in):

Layer 4 : Chemically
Stabilized : Soil
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Asphalt Overlay of Existing Asphalt Overlay of
Semi-Rigid Pavement

No changes to the AC
Layer Properties Screen
under the nC
Propertieso
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Asphalt Overlay of Existing Asphalt Overlay of
a Semi-Rigid Pavement

Design Name:test | Design Type: Multiple Overlays/Rehabilitations | Pavement Type: AC over (AC over Semi-Rigid) K ey Tak e aW ay :

[0 General Information : e IW .
~7 Performance Criteria 1 . N O m a.J O r C h a.n g eS

Condition of Exi.ting Flexible Pavement (Rehabilitation Level: 2) C O m p ar e d to an A C O Ve r
Semi-rigid design.

. No changes to defining
the existing condition

. Existing distress
correspond to what is
R —— measured at the surface
b Run snsyss of the most recent overlay

. Assumed that Fatigue and
Transverse cracking
extends through all
existing AC layers
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Asphalt Overlay of Existing Asphalt Overlay of
a Semi-Rigid Pavement

Layer Selection Performance Measures:
= U Rut depth
s adine Thickness (in):

U Bottom-up fatigue cracking
U Top-down fatigue cracking

| Thickness (in):

U Transverse cracking
uIRI

| Thickness (in):

Layer 4 : Chemically
Stabilized : Soil
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Pavement Age (years)

Threshold Value — - — (@ Specified Reliability — — — @ 50% Reliability

Total Rut Depth (Permanent Deformation)

Pavement Age (years)

Threshold Value - = @ Specified Reliability = = = @ 50% Reliability

AC total bottom-up + reflective fatigue cracking

Pavement Age (years)

Threshold Value - = @ Specified Reliability = = = @ 50% Reliability

Total Transverse Cracking

MW
v O

=]
o

=
o

Top-Down Cracking (%)
o o

o

~ Edit

Asphalt Overlay of Existing Asphalt &
Overlay of Semi-Rigid Pavement '

concrete &
—— Existing Overlay ————————
Layer 2: Flexible: |

Default asphalt
concrete (existing)

Thickness (in): .
 Original Structure -

Layer 3 : Flexible :

Degruhas halt

Thickness (in):
concrete éiisﬁbg)

Layer 4: Chemically = Al arssS({n)E
Stabilized : Soil o7 =

cement X

Layer 6 : Subgrade : A-
7-5(A-7-5)

AC total thermal + reflective transverse cracking

T T T T T
8 10 12 14 16 18
Pavement Age (years)

Threshold Value = - = @ Specified Reliability = = = @ 50% Reliability

AC Top-Down Cracking

Pavement Age (years)
- = @ Specified Reliability

Threshold Value = = = @ 50% Reliability




Asphalt Overlay of Existing Asphalt Overlay of
a JPCP Pavement

Select the layers that correspond to the
- , - existing overlay and original pavement
| Thickness (in): StI‘UCtUI‘e

Defines delineator between Proposed

e .
Thickness (in) Overlay and Existing Overlay

ey 4 b ¥
K\ o o e R

& g ; [ \
Vs R ‘_‘,-_" N : _v,-‘.' s,
S S N N S S S .

U i
A T M - N S0
abili | Thickness (in): 9
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Asphalt Overlay of Existing Asphalt Overlay of
a JPCP Pavement

Key Takeaway:

1. No changes to any of these
screens

AASHIOWare™

PAVEMENT

ME DESIGN




Asphalt Overlay of Existing Asphalt Overlay of
a JPCP Pavement

**N Ew** Key Takeaway:

1. New user input required to
Design Name: test | Design Type: Multiple Overlays/Rehabilitations | Pavement Type: AC o er JPCP) enter COﬂdItIOn Of eXIStIng
. pavement.

Condition of Existing Flexible Paver.nt (Rehabilitation Level: 2) a) E n ter C r aC k ed S I ab S i n
original pavement

R RN b) Enter Transverse cracking

from reflected joints

c) Severity - Software
. . estimated or User Defined
£, Sensitivity Combination T in LTE

@ Thickness Optimization

. Existing distress correspond
to what is measured at the
surface of the most recent

Overlay AASHIOWare™
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Asphalt Overlay of Existing Asphalt Overlay of
a JPCP Pavement

Condition of Existing Asphalt Overlay of a JPCP Pavement

Amount

Transverse jointsvhich
have reflected through
the existing asphalt
overlay layer(s)

Cracked slabs (%)

How do vou determine
this?

Existing transverse join

Made the assumption that
these joints have not started
- - | reflecting through any
ONSIGE el | — — - = = .- . asphaltlayers.
YETreflected through EeEs= st s
existing AC overlay &
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Asphalt Overlay of Existing Asphalt Overlay of
a JPCP Pavement

1 Transverse Cracking from Reflected Joints (ft/mi)

BVisible at the surface with similar spacing between cracks
1 This is a jJudgement decision

1 Maximum possible transverse cracking length based on

assumptions?
BYes, if every joint has reflected through to surface
vit P T QO
) 0 € T @ 0 Qe Q
DQE QO "QOIil WWo 011 Q DWE QwQQO Q

[ LE Qe oOi
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Asphalt Overlay of Existing Asphalt Overlay of
a JPCP Pavement

1 Severity of Existing Conditions AASHTO MEPDG i A Manual of Practice

Wirectly affects the time it takes for
existing cracks to reflect through the

overlay layers

Must account for two types of

transverse cracks
fThose visible at the surface

{Those that have not yet reached the
surface

y Software estimated LTE to define

severity xR\ EVE*

AASHIOWare™
PAVEMENT

ME DESIGN




