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Meeting Highlights and Key Takeaways 
 
Attendance 

 A total of 235 attendees participated in the meeting representing FHWA, AASHTO, 42 
state highway agencies, six Canadian provincial highway agencies, one municipality, 25 
consulting firms, 12 universities, and five industry groups. 

 
Agency Report-Outs 

 A number of agencies are using the Calibration Assistance Tool (CAT) to assist with 
model calibration. 

 Several agencies who use consultants for pavement design, require the use of the 
Pavement ME Design (PMED) procedure. 

 Several agencies have developed design catalogs based on PMED. 
 Several agencies are in the process of preparing to calibrate to current PMED version. 
 A total of 21 agencies have reportedly implemented PMED for asphalt and/or concrete 

pavement design. At least 24 additional agencies plan to implement it in the future. 
 
AASHTO and PMED Software Updates 

 Web Technology Application (WTA) development efforts will continue into FY22. 
 AASHTOWare continues to support implementation efforts through PMED webinars. 
 PMED v3.0.0 (web-based application) is anticipated for release in February 2022. 
 The NCHRP 1-52 top-down cracking model was integrated into PMED v2.6.0 (released 

in July 2020). 
 Enhancements have been made to the Backcalculation Tool (BcT) and updates have 

been made to the CAT tool. 
 
Open Forum Discussion—Pavement ME Reality Check 

 It is difficult to verify the use of new materials that were not part of the data set that was 
used to develop the PMED performance models. Engineering experience is important to 
ensure that the resultant designs make sense. 

 Jointed plain concrete pavement (JPCP) design should only be based on slab cracking; 
other performance measures (such as IRI) could result in excessive thickness. 

 Asphalt aging with respect to the PMED models needs further review. 
 Asphalt layer thickness should not be increased to reduce nonwheel load-related 

distresses (not a cost-effective decision).  The Mechanistic Empirical Pavement Design 
Guide (MEPDG) Manual of Practice provides suggestions for ways to reduce certain 
types of distresses. 
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Meeting Highlights and Key Takeaways (continued) 
 
PMED Software Training 

 Topic 1: Short-Jointed Plain Concrete Pavement (JPCP)/Bonded Concrete Overlays on 
Asphalt (BCOA) Design – Julie Vandenbossche (University of Pittsburgh). 

 Topic 2: Improved Design Procedure for Unbonded Concrete Overlays (TPF-5(269)) – 
Julie Vandenbossche (University of Pittsburgh). 

 Topic 3: Example Application of CAT Tool for Flexible Pavement Design – Wouter 
Brink (ARA). 

 
PMEUG Future Events 

 Future User Group meetings to be held in November timeframe in 2021 and in 2022 
(expected to be held face-to-face). 

 PMED software training webinars are being planned, first one anticipated for Spring 
2021. 

 Early stages for planning of the Implementation RoadMap workshop (stay tuned). 
 
PMEUG Future Training Topics 

 Potential future training topics (in order of preference): 
o Hot mix asphalt (HMA) Overlays of Existing Flexible Pavement. 
o Full-Depth Reclamation (FDR) / Cold In-place Recycling (CIR) Design. 
o Designing with Geotextiles. 
o HMA Overlays of Existing Rigid Pavement (including both intact and fractured 

portland cement concrete [PCC]). 
o Perpetual / Long-Life Design of Flexible Pavements. 
o Reflection Cracking. 
o PCC Overlays of Existing Flexible Pavement. 
o MERRA2 Climate Data. 
o PCC Overlays of Existing Rigid Pavement. 
o Continuously Reinforced Concrete Pavement (CRCP) Design. 
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TUESDAY, DECEMBER 8 

1. Call to Order, Introductions, and Meeting Agenda and Goals – Dr. Linda Pierce 
NCE) 

Linda Pierce called the meeting to order at 11:00 a.m. Central Standard Time (CST) and 
formally welcomed everyone to the 5th annual meeting of the American Association of State 
Highway and Transportation Officials (AASHTO) Pavement ME User Group (PMEUG) (see 
Attachment 1 for a complete list of attendees). She introduced other members of the project 
team, including Kelly Smith and Prashant Ram with Applied Pavement Technology, Inc. 
(APTech) and Julie Vandenbossche with the University of Pittsburgh, and she referenced the 
vital role of the Transportation Pooled Fund (TPF)-5(305) study (Regional and National 
Implementation and Coordination of ME Design) in the conduct of the annual meetings. 
Linda also reviewed the meeting agenda (see Attachment 2) and discussed some general 
housekeeping activities. 
 

2. FHWA Welcome – Chris Wagner and Dr. Jennifer Albert (FHWA) 

Chris Wagner welcomed everyone to the meeting and expressed his excitement for the 
continuation of the meetings the next 3 years. He informed the group of the transition of the 
FHWA Task Manager from himself to Dr. Jennifer Albert and reassured the attendees that a 
strong FHWA leadership role can continue to be expected. As in past meetings, he 
emphasized the importance of participation and interaction among attendees for a successful 
meeting outcome. 
 
Jennifer provided an update on the new FHWA task order covering the PMEUG meetings. 
The 3-year task order was initiated in August 2020 and involves the planning and conduct of 
three annual meetings, the development and delivery of up to six software training webinars, 
and the development of a Pavement ME Design (PMED) Implementation RoadMap 
supported by a 1.5-day RoadMap workshop. Jennifer noted that upon completion of the task 
order, it is expected that AASHTO will assume responsibility for conducting future meetings. 
 
Jennifer also briefed the participants on FHWA’s effort to update its Pavement Design 
Policy. This effort consisted of stakeholder outreach in the form of listening sessions, 
regional peer exchanges, and a national workshop in 2018 and 2019, and those in turn have 
led to various follow-on activities, including a six-part Pavements Webinar Series scheduled 
from November 2020 through March 2021. Individuals interested in obtaining a link to 
attend the webinars can contact Jennifer at jennifer.albert@dot.gov. 
 
Wouter Brink asked if FHWA’s clearinghouse of current state of the practice (one of the 
follow-on activities discussed by Jennifer) is the same as the clearinghouse reported on in 
past User Group meetings. Linda and Kelly responded that they are different, in that the 
latter (which was completed in 2019) was focused solely on Pavement ME-related research. 

 
3. AASHTO COMP and PMED Task Force Remarks – John Donahue (Missouri 

DOT) and Clark Morrison (North Carolina DOT) 

John Donahue, Chair of Technical Subcommittee 5D (Pavement Design) of the AASHTO 
Committee on Materials and Pavements (COMP), provided a brief update on the 
subcommittee’s activities. He indicated that the 3rd Edition of the AASHTO Mechanistic 
Empirical Pavement Design Guide (MEPDG) Manual of Practice was balloted and approved 
in 2019, and published in 2020. A ballot covering several recent addendums to the Manual 
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was recently approved, and these addendums will be incorporated in 2021. John also noted 
that the 2008 AASHTO Guide for Pavement Friction is in the process of being updated. 
 
Clark Morrison, Chair of the AASHTOWare PMED Task Force, reported on the latest 
planning and development efforts of the task force. He indicated that the main areas of focus 
have been on the Web Technology Application (WTA) and the incorporation of several 
NCHRP research studies, most notably NCHRP 1-50 (Quantifying the Influence of 
Geosynthetics on Pavement Performance), NCHRP 1-51 (Model for Incorporating 
Slab/Underlying Layer Interaction into the MEPDG), and NCHRP 1-53 (Improved 
Consideration of the Influence of Subgrade and Unbound Layers on Pavement Performance). 
Clark also reported on key changes to the task force membership, including the addition of 
three new members—Hari Nair (Virginia DOT, new chair), Dulce Feldman (Caltrans) and 
Kumar Dave (Indiana DOT). 
 

4. Canadian Update – Susanne Chan (Ontario MOT) 

Susanne Chan updated the participants on the activities of the Transportation Association of 
Canada (TAC) MEPD Subcommittee. Susanne recently assumed the role of TAC Liaison 
from Ms. Tara Liske (Manitoba Infrastructure). She described the subcommittee’s hosting of 
panel discussions on the practical application of ME designs as part of the 2020 TAC 
conference, as well as the group’s involvement in conducting ME design trials and 
performing updates to the Canadian Guide: Default Parameters for AASHTOWare Pavement 
ME Design. Ongoing and future work activities include, among other things, development of 
a step-by-step Pavement ME User Guide, review of the American Concrete Pavement 
Association (ACPA) Concrete Pavement ME User Guide, and the conduct of trials on 
concrete pavement design features and on the asphalt top-down cracking model. 
 
Jay Goldbaum asked if the subcommittee is investigating widened lanes for concrete design 
as part of the trials, to which Susanne responded no but that it could be considered in the 
future. In response to a question from Prajwal Tamrakar, Susanne indicated that the 
innovative materials and design strategies discussed at the 2020 TAC Conference included 
inverted pavement design (i.e., cushion layer of aggregates between two bound layers), 
jointed reinforced concrete pavement (JRCP) rubblization with ground tire rubber in warm-
mix asphalt (WMA), and long-life design with stone matrix asphalt (SMA) surface with lab-
derived materials input. 

 
Following Susanne’s presentation, the APTech project team introduced the first two poll 
questions to the group: 
 

 How many AASHTO Annual Pavement ME User Group Meetings have you attended 
(prior to this meeting)? 

 What type of agency/organization do you represent? 
 
A total of 167 and 163 people, respectively, participated in these polls and the results are 
shown below. As expected, with the shift in meeting format from in-person to virtual, a 
sizeable percentage (44 percent) of the poll participants indicated attending none of the past 
meetings. On the flip side, 13 percent of the poll participants have attended all four meetings. 
Nearly two-thirds of the poll participants indicated they represent a state or provincial 
highway agency. This is a little less than past meetings, where agency representatives 
typically comprised about 70 percent of the attendees. 
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5. Agency Implementation Updates/Report-Outs – Designated Agency Speakers 

This session of the meeting, which required additional time on Day 3 to complete, focused on 
agency reporting of PMED implementation status. As in past meetings, Linda Pierce and 
Kelly Smith showed the group the latest implementation maps for asphalt and concrete 
PMED and requested that each designated agency speaker provide an account of their 
agency’s implementation status. Speakers were also asked to touch upon how PMED is being 
used (e.g., formal use on all projects or select projects, sole use or parallel use with other 
design procedures, examination/research only) or not used, what the agency’s future plans 
are for PMED use, what implementation-related activities (including calibrations) have been 
going on, and what challenges and issues have been encountered. 
 
A summary of the key aspects of PMED implementation provided by the various agency 
speakers is provided in the table below. In addition, the information presented by the 
speakers was used to update the PMED implementation maps. These maps are provided 
following the table. 
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State/ 

Province 

HMA 
Character- 

ization 

PCC 
Character-

ization 

Unbound Layer 
& Subgrade Soil 
Characterization 

 
Local 

Calibration 

 
 

Parallel Design 

 
 

Implementation 

Current 
PMD 

Version 

User Guide/ 
Design 
Manual 

AL Developed 
database; 

conducted local 
verification and 

asphalt mix 
characterization 

(2019) 

Developing 
database 

Subgrade soils 
completed 

Adding 
calibration sites 

Conducting 
design 

comparisons with 
AASHTO 1993 

In progress — — 

AK Ongoing 
dynamic 
modulus 

University 
studies 

N/A Ongoing studies N/A N/A No plans N/A Alaska 
Flexible 

Pavement 
Design 
Manual 

AB Level 1 and 2 
inputs 

N/A Some testing Anticipated 
2021 

Consultant 
designs (150 

projects) 

In progress — Pavement 
Design 
Manual 

AZ Completed Completed Completed 2010-2012; use 
global 

calibration 
defaults 

2012-current 2019; with 
AZDOT SODA 

method 

v2.1 Pavement 
Design 
Manual 

AR Completed — Completed Asphalt Only AASHTO 1993 Planning to 
implement 

— In progress 

BC N/A N/A N/A No plans N/A No plans. 
Currently 

reviewing other 
agency efforts 

— N/A 

CA N/A N/A N/A Global 
coefficients 
applicable to 

California 
conditions 

N/A 2008 JPCP and 
CRCP only 

— Highway 
Design 
Manual, 

Chapter 620 

CO Yes, including 
CIPR dynamic 

modulus; 
polymerized 

asphalt (2019) 

— — 2010-2011; full 
calibration 
anticipated 

2021 

2012-2014 with 
AASHTO 1993 

2014 v2.5.5 ME 
Pavement 

Design 
Manual 

CT — — — — — Planning to 
implement 

— — 

DE — — — — — Planning to 
implement 

— — 

FL Rutting and top 
down cracking 

Developing 
concrete 

pavement test 
road (2019) 

— On 3rd Round AASHTO 1993 
for asphalt 
designs, 

evaluating v2.6 

Concrete only v2.2.6 Rigid 
Pavement 

Design 
Manual 

GA Added polymer 
mix types 

Finishing 
concrete 

properties soon 

— Initial 
calibration in 
2015 (v2.2.3). 

Plan to use 
CAT for 

calibration of 
v2.6 

Planned Planning to 
implement 

— Yes 

HI Moving toward 
polymer-

modified and 
SMA mixes 

N/A N/A N/A N/A No plans — N/A 

ID Completed Completed Completed 2018-19 
completion 

AASHTO 1993; 
PMED is official 
design method 

2020 v2.5.3 — 

IL N/A N/A N/A N/A N/A Potentially will 
use for CRCP 

— N/A 

IN Completed Completed Completed 2009; 2017 
rutting models 

— 2010; 
approximately 

500 designs per 
year 

v2.3  
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State/ 

Province 

HMA 
Character- 

ization 

PCC 
Character-

ization 

Unbound Layer 
& Subgrade Soil 
Characterization 

 
Local 

Calibration 

 
 

Parallel Design 

 
 

Implementation 

Current 
PMD 

Version 

User Guide/ 
Design 
Manual 

IA — — — Completed (3rd 
calibration) 

PCA for concrete 
and PerRoad for 

asphalt 
pavements 

Planning to 
implement 

— — 

KS Completed Completed On-going, base 
stabilization 

Completed (2nd 
calibration) 

AASHTO 1993 Yes, but 
conducting 

parallel designs 
while reassessing 

procedure 

v2.5 Planning to 
develop 
internal 

document 

KY Limited 
dynamic 

modulus testing 

No — Verification 
using v2.3 and 

v2.5 

— HMA, concrete 
2019 (online 

design catalog) 

Validating 
v2.6 

Pavement 
Design and 

website 
access 

LA Completed Completed Completed v2.3 for both 
asphalt and 

concrete 

AASHTO 1993 Yes, but 
conducting 

parallel designs 

Waiting to 
calibrate v2.6 

Pavement 
Design 
Guide 

ME In progress No Yes, working on 
subbase data 

v2.6 AASHTO 1993 
& PMED with 

global 
coefficients 

HMA only; but 
have concerns 
with moving 

forward 

v2.6 — 

MB Completed — Level 1 for base 
and subgrade, 

Level 3 for 
subbase 

Yes AASHTO 1993 
(selected 
projects) 

Planning to 
implement v2.6 

once successfully 
calibrated 

v2.6 Updating 
User Manual 

MD Completed — Completed Confirmed need 
for calibration 
and will soon 
perform local 
calibration for 

HMA only 

AASHTO 1993 
& PMED with 

national models 

Planning to 
implement. On 

hold for funding 
reasons 

— Pavement & 
Geotech 
Design 
Guide 

updated 

MA — — — — — Planning to 
implement 

— — 

MI Completed 
(Level 1) 

— Completed Yes Use AASHTO 
1993; ±1 inch 
deviation with 

PMED 

Yes 2014 (on 
hiatus 2015-

2018); all 
reconstruction 

projects 

v2.3 ME 
Pavement 

Design User 
Guide 

MN N/A N/A N/A N/A N/A No plans — N/A 

MS On-going 
expected 

completion 
2021 

— Processing FWD 
data for stabilized 
base and subgrade 

In progress — Planning to 
implement in 

2022 

— — 

MO Conducting 
recycled HMA 
characterization 

— — Initial 
calibration in 

2009, 2nd 
calibration in 

2019 

— 2004 (national 
models) 

— — 

MT — — Using R-value for 
subgrade, but 

looking to go to 
resilient modulus 

— Using AASHTO 
1993 

Planning to 
implement 

— — 

NE — — — In progress — Planning to 
implement 2021 

— In progress 

NV Completed Completed Database (regional 
calibration) of 

unbound SWCC 
inputs 

Asphalt 
reflective 

cracking model; 
national 

calibration 
values for 
concrete 

AASHTO 1993 2015 v2.3.1 Updating 
ME Design 

Manual 

NB — — — — — No plans — — 

NH — — — — AASHTO 1972 No plans — — 

NJ Completed 
Level 1 

— — Completion by 
2021 

AASHTO 1993; 
using PMED as a 

cross check 

Yes v2.5.3 (v2.6 
in 2021) 

Traffic 
User's 

Manual 
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State/ 

Province 

HMA 
Character- 

ization 

PCC 
Character-

ization 

Unbound Layer 
& Subgrade Soil 
Characterization 

 
Local 

Calibration 

 
 

Parallel Design 

 
 

Implementation 

Current 
PMD 

Version 

User Guide/ 
Design 
Manual 

NM yes CTE study — asphalt only AASHTO 1993 2019 — — 

NY — — — — — Planning to 
implement 

— — 

NL — — — — — No plans — — 

NC Completed Completed Yes Yes for asphalt, 
calibrate 

concrete by 
2021 

Yes, use 
AASHTO 1993 

with PMED 
shadow design 

Yes, 2011-2015, 
currently using 

AASHTO 1993, 
but will re-
implement 

PMED in future) 

— — 

ND Yes Yes Yes 2013-2014 
concrete, 
asphalt 

recalibration 
with v2.5 

release 

AASHTO 1993 
for asphalt 

rehabilitation 
designs 

Yes, concrete 
(primarily default 
values, NDDOT 

CTE values); 
AASHTO 1993 

for asphalt 

v2.3.5 — 

NS — — — — — No plans — — 

OH — — — Verified/ 
calibrated in 

2000s, 
gathering more 

data 

— No specific 
plans. PMED 

sometimes used 
for major 

rehabilitation 
designs. 

— — 

OK — — — PCC only; 
asphalt 

underway 

AASHTO 1993 Planning to 
implement 

(AASHTO 1993 
primarily used) 

— — 

ON Level 3 Level 3 Level 3; some 
subgrade 

characterization 

v2.5.5 
asphalt models 

(2015); 
verifying 

concrete models 

Yes In progress. 
Consultants 

required to use 
PMED as check 
for high-profile 

projects. 

— Default 
Parameters 
Guide and 
User Guide 

(for 
consultants) 

OR Completed Completed — Poor validation 
results for 

asphalt 
pavements 

— Yes for concrete 
designs 

— Yes 

PA Yes; includes 
SMA and RAP 

Completed Completed 2017 asphalt 
and concrete 

(v2.3.1), 
revisited in 

2018 (v2.5) for 
asphalt; use 

local calibration 
coefficients for 

asphalt and 
concrete 

Yes, AASHTO 
1993 (for truck 

traffic > 500 
vehicles) 

In progress. 
Waiting on 

results of two 
research projects 

(CTE/faulting 
study and 

NCHRP 1-59) 

v2.5.5 User Guide, 
Pavement 

Policy 
Manual 

PE — — — — — No plans — — 

QC Completed Completed — In progress — In progress — — 

RI — — — — — No plans — — 

SK — — — — — Developing an 
implementation 

plan 

— — 

SC Completed Completed Aggregate base, 
cement 

treated/stabilized 
bases and 
subgrades 

On-going study AASHTO 1972 
for lower volume 

routes 

Developing 
design catalog 

— — 

SD — — — — — Planning to 
implement 

— — 

TN Completed 2013 Completed 
2013 

Completed 2013 2015 AASHTO 1993 Planning to 
implement by 
August 2021 

— User Manual 
and Input 
Design 
Guide 
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State/ 

Province 

HMA 
Character- 

ization 

PCC 
Character-

ization 

Unbound Layer 
& Subgrade Soil 
Characterization 

 
Local 

Calibration 

 
 

Parallel Design 

 
 

Implementation 

Current 
PMD 

Version 

User Guide/ 
Design 
Manual 

TX Completed — — — — considering 
asphalt models 

only 

— — 

UT Completed Completed Completed Completed No (PMED is 
only design 

method used) 

2010 — Pavement 
Design 

Manual of 
Instruction 

VT Underway — Underway National 
calibration 

values (2015) 

To be conducted Planning to 
implement 

— Draft 

VA Level 1 — — 2015 — 2018, new and 
reconstruction 

— Yes 

WA — — — JPCP in 2005 
and asphalt in 

2008 

— In progress.  
Design catalog 
updated in 2009 

is used as a 
baseline 

— Pavement 
Design 
Policy 

WV — — — — — Planning to 
implement 

— — 

WI Updating Completed Completed 2014 using 
v2.1. 

Recalibration in 
progress with 

v2.5.5 

— Pilot 
implementation 

in 2014, 
problems and 

reverted back to 
AASHTO 1972 
(WisPave 4) in 

2018 

v2.1; but 
inconsistent 

design 
results 

Yes 
(updating 

when 
recalibration 
is complete) 

WY — — On-going study Use local 
calibration 
coefficients 

— Implemented in 
2012 

— — 
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CONCRETE PAVEMENTS AND/OR OVERLAYS 
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6. AASHTO Briefing – Ryan Fragapane (AASHTO) 

Ryan Fragapane introduced himself and informed the group that he took over Vicki 
Schofield’s role with AASHTOWare following her retirement at the end of 2019. Ryan 
provided links to the AASHTO (https://www.aashtoware.org/products/pavement) and ARA 
(www.me-design.com) websites and described the types of pertinent information on PMED 
available at the sites. He discussed two webinars on local calibration—“Getting Started with 
Local Calibration” conducted on December 2, 2020 and “Using the Calibration Assistance 
Tool (CAT) of Local Calibration” scheduled for December 16, 2020—and provided a 
summary of AASHTOWare PMED licenses. 
 
Ryan discussed AASHTOWare’s Web Technology Application (WTA) development efforts, 
which were initiated in FY19 and will continue into FY22. He also touched upon other 
AASHTOWare activities, such as its customer service pilot program and data integration 
project. 
 

7. Software Enhancements/Updates – Chad Becker (ARA) 

Chad Becker provided an overview of the enhancements and updates being made to the 
PMED software and related tools. He first discussed the feature highlights of PMED v3.0.0, 
which is anticipated to be released in February 2022. That version of the program will be a 
web-based application with three deployment options and will include a direct climate 
integration feature for easy selection of MERRA and NARR climate data. Several other 
features will be incorporated into the software, and various webinars and user guides will be 
developed and made available to aid users in their transition to v3.0.0. 
 
Chad next discussed the integration of the NCHRP 1-52 top-down cracking model into 
PMED v2.6.0, which was released in July 2020. That model integration involved the addition 
of two new design inputs (asphalt content and mix gradation) and two new performance 
prediction outputs (crack depth over time and area of cracking over time). 
 
Rounding out his presentation, Chad described the enhancements made to the 
Backcalculation Tool (BcT) and the updates made to the CAT. He noted that BcT v1.0.6, 
which will soon be posted on the Pavement ME website (www.me-design.com), now 
provides support for the new Dynatest FWD file format (Microsoft Access) and includes 
many “quality of life improvements” related to thickness-based segmentation and joint load 
transfer efficiency (LTE) analysis. Chad reported extensive use of the CAT, with 41 unique 
registered users. He indicated that the newest version of the tool (v2.6) has been made 
compatible with both PMED v2.5 and v2.6, but cautioned users to make sure the .dgpx files 
match the version of the CAT wanting to be used. 
 
Justin Schenkel inquired whether the run time for PMED v2.6 was sped up or slowed down.  
Chad indicated that the run time was significantly improved from v2.5.5, but that there is still 
a legacy slow-down of about 2 to 2.5 times compared to v2.3. Justin also inquired about a 
significant unspecified error with v2.3, as asserted by the industry groups in Michigan. Chad 
stated that he is not aware of any such error in that software version. 
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Jay Goldbaum asked how the local calibration will be integrated into the web application.  
Chad indicated that locally calibrated factors will be able to be imported into the agency’s 
workspace within the program. Sunil Saha asked if Chad could go over the selection of 
MERRA2 grid stations in the PMED climate module. Chad briefly described the process and 
encouraged users having issues with selecting climate data to contact the ME Design 
Support Team at pavementmedesign@ara.com. The process entails entering the project 
location (nearest city) in the climate module (next to the Google map), selecting one of the 
nine MERRA2 grid points that display as red markers on the map, downloading the climate 
data for that grid point from the LTPP InfoPave site, unzipping the climate data file and 
dragging it into the .hcd folder, and refreshing the map. After refreshing, the grid point 
marker turns to blue and can then be selected for the design. 
 
This discussion led to the next poll question pertaining to PMED usage. The question was 
originally posed as “On average over the past year, approximately how many projects have 
you run on a daily basis?” but was later rephrased as follows to generate more meaningful 
feedback for the ME Design Support Team: 
 

 How often do you run the PMED analysis per day, on average? 
 
A total of 71 participants responded to the poll question and the results are summarized 
below. As can be seen, the vast majority of the respondents indicated they conduct one 
analysis per day on average. 
 

 
 
8. Michigan DOT’s Implementation and Calibration Efforts – Dr. M. Emin Kutay 

(Michigan State University) 

Dr. Emin Kutay presented his work for the Michigan DOT involving the improvement of 
PMED thermal cracking prediction via mix-specific calibration coefficients (the full report 
for the study can be found at https://www.michigan.gov/documents/mdot/SPR-
1668_Final_Report_610314_7.pdf). The objectives of the study were to investigate the 
reasons for the extreme sensitivity of the thermal cracking model observed in the 2014 
calibration (conducted using PMED v2.3 and 20 calibration projects) and to re-do the 
calibration if improved predictions are possible. The investigation found that thermal 
cracking prediction is extremely sensitive to variations in the fracture parameter n, and much 
better matches between predicted and actual cracking can be obtained using mix-specific 
Level 1 K factors. A multi-gene genetic programming (MGGP) equation was developed to 
predict the best K factor for a given mix, based on various job mix formula factors (e.g., 
design traffic, HMA thickness, design air voids and asphalt binder content of the HMA top 
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layer, low-temperature PG grade). The mix-specific K factors for the 20 calibration projects 
resulted in significant reductions in bias and precision, compared to the 2014 calibration that 
resulted in a single K factor of 0.75. 
 
Harold Von Quintus asked if actual creep compliance and indirect tensile strength (ITD) 
data for the mixes were used, or if the default Level 3 mixture properties were used. Emin 
indicated that test data on 65 mixes were used in the 2014 calibration and these data 
provided for actual ITD and quasi-measured creep compliance inputs for the analysis. 
Harold also inquired about the air voids used in the study, pointing out that PMED uses in-
place air voids not the design air voids (as was included in the MGGP equation). Emin 
acknowledged this was the case but explained how the analysis had to be approached from a 
job mix formula standpoint in the absence of in-place air voids data. He indicated that some 
historical in-place air void data may become available in the future which could then be 
considered. He also noted that the E* values used in the analysis were based on in-place air 
voids. Alauddin Ahammed added that average compaction/density data can be used to 
calculate the field air voids. Emin said an effort is underway to identify and gather design 
and construction data on many pavement sections, and that in-place air voids could be 
targeted. 

 
WEDNESDAY, DECEMBER 9 

9. Missouri DOT’s 2nd Calibration Study – Jason Blomberg (Missouri DOT) 

Jason Blomberg discussed the Missouri DOT’s second local calibration study, completed in 
2020 using PMED v2.5.5. Jason indicated while the study looked at both new designs (full-
depth HMA pavement and full-depth JPCP) and rehabilitation designs (asphalt and concrete 
overlays), their primary focus was on calibrations for new design. Also, while calibrations 
were performed for the various performance models, the Missouri DOT only uses bottom-up 
fatigue cracking and permanent deformation (AC-only and total rutting) as design criteria for 
full-depth HMA pavement and transverse cracking and joint faulting as design criteria for 
full-depth JPCP. 
 
Jason reported that the study deliverables include a final project report (available online at 
https://spexternal.modot.mo.gov/sites/cm/CORDT/cmr20-007.pdf), an updated ME Design 
User Manual, an updated materials database, and guidance on how to use the new calibration 
coefficients and how to use ME Design for asphalt and concrete overlays. He also explained 
how the second local calibration study results affected the agency’s alternate bidding process. 
Because of the significant increases in HMA distress prediction and the agency’s desire to 
maintain the same life-cycle model for alternate bidding, the HMA fatigue cracking and 
rutting thresholds and the JPCP transverse cracking threshold were adjusted. This has led to 
0.5- to 1.0-inch thickness increases for both pavement types. 
 
In response to two questions from Jay Goldbaum, Jason stated that no trench studies were 
performed in the calibration effort and that the Missouri DOT uses the same distress 
threshold values for all classes of roads. In response to a question from Mohammadreza 
Mirzahosseini, Jason indicated the consultant who performed the study did not use the CAT 
and that the details of the process should be available in the project report. 
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Tom Yu asked if a 10 percent fatigue cracking threshold (at Year 30) for asphalt is equivalent 
to a 2 percent slab cracking threshold (at year 25) for concrete. Jason answered that the 
values are appropriate within the context of the agency’s alternate bidding process but that a 
more realistic scenario is 10 percent fatigue cracking after 10 to 12 years. Steven Henrichs 
asked if the Missouri DOT has IRI and faulting criteria for concrete design, to which Jason 
responded that these performance parameters are looked at but are not considered in design. 
Scott George asked if cores were taken to verify if cracking was top-down or bottom-up.  
Jason reported that cores were taken but couldn’t recall the procedure used to distinguish 
the type of cracking.  

 
10. Alabama’s Flexible Pavement Design Implementation Effort – Dr. Nam Tran 

(National Center for Asphalt Technology [NCAT]) 

Dr. Nam Tran presented on NCAT’s effort to implement the Pavement ME flexible design 
procedure for the Alabama DOT. He gave an overview of the steps for implementation and 
discussed the project objectives and tasks, which centered around the gathering of data on 
asphalt pavement test sections and conducting local verification of the Pavement ME 
performance models. 
 
A total of 121 LTPP test sections in Alabama and neighboring states and 34 structural 
sections at the NCAT Test Track were identified and used in the study. Materials, traffic, 
climatic, and field performance data on all of the sections were compiled into databases and 
used to perform PMED design runs. Nam showed the predicted versus measured 
performance plots for the LTPP test sections and the NCAT sections. He pointed out 
differences in the results for the two data sets and provided some possible explanations for 
the observations. Nam concluded his presentation by stating they will assist Alabama DOT in 
determining the next step in implementation, with consideration of financial and other 
factors. 

 
11. Incorporating Rehabilitation Design using Pavement ME in Virginia – Affan 

Habib (Virginia DOT) 

Affan Habib provided an overview of the Virginia DOT’s status regarding PMED 
implementation and discussed the agency’s continued implementation efforts. The DOT 
implemented PMED for new design in 2018 and used v2.2.6 for that work. For rehabilitation 
design, the agency uses the AASHTO 1993 procedure, but is currently working to implement 
the PMED for rehabilitation projects. 
 
Affan described two paths the DOT considered for its future implementation efforts: 
 

1. Transition from PMED v2.2.6 to the current version (either v2.5 or v2.6), re-calibrate 
the models for new design, and implement PMED rehabilitation design (with possible 
need for calibration). 

2. Implement PMED rehabilitation design using v2.2.6 (with possible need for 
calibration), transition to the current version (v2.5 or v2.6), and re-calibrate the 
models for new design and rehabilitation design. 

 
According to Affan, option 2 was selected based on the agency’s urgent need to conduct 
HMA overlay designs. The DOT developed a strategy for implementation and has carried out 
the strategy part way. Projects have been selected for verification/calibration and data 
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(traffic, subgrade, distress, etc.) for those projects have been compiled. Some initial analyses 
have been performed, but there are many issues to be addressed regarding calibration and 
several additional steps are required for implementation to occur. Affan reported that the 
DOT will use Level 2 inputs to characterize the existing pavement, since FWD data are not 
usually available. 
 
Brandon Hee asked if they observed delamination in the GPR data used to get asphalt 
thickness and Hari Nair reported delamination was observed at some of the 15-16 sites 
tested with the GPR. MaryJane Hayden asked if Virginia experiences much top-down 
cracking and Affan responded they do but they don’t differentiate it from bottom-up cracking. 
 
During his presentation, Affan asked the group if it is possible to implement PMED for both 
new design and rehabilitation design at the same time. Harold Von Quintus shared that it is 
possible to implement them simultaneously but noted it is best to determine the cracking and 
rutting calibration coefficients for new design first and apply them to the rehab sections. 
Harold also pointed out that layer debonding is an issue for rehabilitation design calibration 
and he recommended input Level 3 not be used. 
   

12. Indiana DOT’s Implementation Initiative of PMED v2.6 – Kumar Dave and Nick 
Cosenza (Indiana DOT) 

Kumar Dave provided a brief overview of the Indiana DOT’s experience and perspective 
with PMED. He reported that the agency was one of the first to implement the procedure 
(circa 2009) and that they have used it to design hundreds of projects (both new and 
rehabilitation) each year. They performed their first major calibration in 2017 for asphalt 
pavement rutting and are now calibrating the cracking model using PMED v2.6. Kumar 
indicated that with the number of projects they have designed with PMED and the increasing 
amount of pavement management data for those projects, they can expect better verification 
of the models. 
 
Nick Cosenza reported on the Indiana DOT’s effort to transition from PMED v2.3 to v2.6. 
He first discussed the results of a research project on traffic, which, based on updated and 
expanded traffic station data, showed significant increases in truck traffic and notable 
changes in the hourly distributions. He discussed the analysis of the permanent deformation 
model, which showed comparable levels of predicted total rutting between the 2017 locally 
calibrated model (using PMED v2.3) and the PMED v2.6 default model but conflicting 
trends regarding the primary source—subgrade versus HMA—for rutting. Nick pointed out 
that the default model over-predicts subgrade rutting, as it does not account for the fact that 
the Indiana DOT does a lot of cement stabilization of soils, which helps to prevent subgrade 
rutting. 
 
Nick also touched upon the analysis of the bottom-up and top-down fatigue cracking models. 
He described how the PMED v2.6 default model predicted substantially more bottom-up 
cracking than the v2.3 default model, and how the DOT was able to support the use of a 
lower in-place air void content (7 percent instead of 8 percent) in order to give more 
reasonable predictions of bottom-up cracking. He indicated they like the new top-down 
cracking model in v2.6 but are still evaluating its application. 
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In closing, Nick summarized the new HMA .xml input files that have been prepared and 
presented the link (https://www.in.gov/indot/3418.htm) that design consultants can use to 
access the HMA, traffic, and climate input files. He noted that the currently posted files are 
for PMED v2.3, but that the v2.6 files will be posted when the DOT officially adopts the 
newest software version (possibly in January 2021). 
 
Jay Goldbaum asked how close the predicted total rutting was to the actual rutting on the 
project and Nick indicated they were pretty close. Nat Velasquez asked if a recalibration is 
necessary every time a new software version is released. Nick recommended that, at a 
minimum, verification should be performed with each new software release. 
 
Justin Schenkel inquired about which traffic files were used in the analyses of v2.6 and Nick 
stated that they used the older traffic data because of some issues with using new traffic data 
in v2.6. Shihai Zhang asked if the DOT simply increased the compaction requirement in 2019 
to increase the in-place density. Nick answered that they actually reduced the compaction 
requirement to get lower air voids; they changed their mix design specification, which forced 
contractors to change gradations to make mixes more compactable. 
 

13. Development of Concrete Material Database for Pavement ME Design in 
Georgia – Dr. S. Sonny Kim, Dr. Stephan Durham, and Chandler Banks 
(University of Georgia) 

Dr. Sonny Kim introduced the research study involving the development of a concrete 
material database for PMED in Georgia. He briefly described the Georgia DOT’s transition 
to the PMED from their current design procedures (AASHTO 1972 for flexible design and 
AASHTO 1981 for rigid design) and summarized four key research studies that are leading 
the way toward implementation of the PMED rigid design procedure. 
 
Dr. Stephan Durham presented the background for Georgia DOT research project (RP) 18-
03, Development of Concrete Material Property Database for Pavement ME Input. He 
discussed the material sources (aggregates, cement, etc.) used to create 12 concrete mixtures 
reflective of typical Georgia DOT mixtures, and described the experimental test matrix for 
the 12 mixtures, which focused on several variables (e.g., cement and fly ash content, water-
to-cement ratio, coarse aggregate type, air content). 
 
Stephan and Chandler Banks presented the laboratory test results for the 12 mixtures, 
including compressive strength (f’c), modulus of elasticity (MOE), Poisson’s ratio, modulus 
of rupture (MOR), coefficient of thermal expansion (CTE), and thermal conductivity. They 
discussed the results of an analysis on the impact of mechanical and thermal properties on 
rigid pavement performance using the PMED software and typical JPCP and CRCP cross-
sections. The analysis indicated, among other things, that JPCP slab cracking and CRC 
punchout distress are significantly affected by f’c and MOR (higher values result in decreased 
distress) and CTE is a crucial property affecting JPCP joint faulting and IRI (higher CTE 
values result in increased faulting and IRI). 
 
Chetana Rao asked if lower CTE values were observed with increasing coarse aggregate 
content, for a given aggregate type. Sonny answered that there was not much variation in the 
volume content of the coarse aggregates, but that one of the previous research studies 
showed that more coarse aggregate lowers the CTE values. Adrian Archilla asked at what 
age the CTE was measured and if the change in CTE with age was analyzed. Chandler 
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indicated the CTE was measured at 28 days and that, while a previous study examined CTE 
as a function of age, the current study did not. In response to some final questions from the 
audience, Sonny and Stephan reported that the design analysis included doweled transverse 
joints at 15-ft spacing and that rapid-set concrete was not tested. 
 

14. Maintenance Cycles for Long-Life Concrete Pavement – John Becker 
(American Concrete Pavement Association-Pennsylvania Chapter) 

John Becker spoke on long-life concrete pavement (LLCP) in Pennsylvania and the 
development of corresponding maintenance schedules based on PMED analyses. He began 
his presentation by giving FHWA’s definition for LLCP and describing several key 
components of LLCP. He then summarized LLCP projects in Pennsylvania (14 recently 
completed or under construction by PennDOT and the Pennsylvania Turnpike) and provided 
a comparison of PennDOT’s standard concrete pavement specification and the LLCP 
specification. 
 
John explained that, with the movement toward both long-life concrete and asphalt 
pavement, both paving industries were asked by PennDOT to propose maintenance cycles for 
their respective long-life pavements for possible use in the agency’s life-cycle cost analysis 
(LCCA) process. The Pennsylvania Chapter of ACPA undertook developing the LLCP 
maintenance cycles by using design input and criteria from PennDOT’s PMED User Guide 
and LLCP-related inputs and conducting PMED software runs for 15 design scenarios 
representative of five geographical locations and three traffic levels. The resulting distress 
(cracking, faulting, and spalling) and IRI predictions for each design scenario were used to 
formulate maintenance and repair needs over a 50-year analysis period. The proposed 
maintenance cycle, currently under review by PennDOT, consists of joint sealing activities at 
Years 10, 20, and 30, and concrete pavement restoration (CPR) activities (patching, diamond 
grinding, and joint sealing) at Year 40. John discussed how this cycle compares with the 
standard concrete pavement cycle and closed with some suggestions for enhancing the use of 
PMED to predict pavement performance. 
 

15. Michigan DOT PMED State of the Practice, Agency Issues, and Industry 
Concerns – Justin Schenkel (Michigan DOT) 

Justin Schenkel set the stage for the open forum discussion by presenting Michigan DOT’s 
Pavement ME reality check. He made his PowerPoint presentation available to participants in 
advance of the meeting (see the PMEUG meeting webpage at 
https://sites.google.com/view/pmeug2020/home) to help generate a conversation on 
Pavement ME, based on Michigan DOT’s issues and challenges. 
 
Justin briefly discussed the DOT’s Pavement ME research history and showed the agency’s 
implementation transition (PMED is implemented but only for reconstruction projects, v2.3 
is used with global calibration factors for JPCP and local factors for HMA). He referenced 
the Michigan DOT ME website (https://www.michigan.gov/mdot/0,4616,7-151-
9623_26663_27303_27336_63969---,00.html) where the current (2020) ME User Guide and 
various input files can be found. 
 
Justin explained that PMED designs are constrained by AASHTO 1993 designs in that the 
final PMED design for each pavement type cannot be more than ±1 inch from the AASHTO 
1993 design. He reviewed the PMED performance thresholds used for new design and the 
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typical HMA and JPCP cross-sections, and then described some of the design issues they 
have encountered. 
 

 Occasional high IRI prediction for JPCP based on weather station selection. 
Significant differences in the freezing index values from multiple close-proximity 
weather stations affect the site factor in the IRI model, which in turn affects the 
design slab thickness. 

 Substantial JPCP thickness reduction associated with widened slab compared to 
standard 12-ft slab. The DOT does not use the widened slab design, as it produces 
unreasonably low thickness designs. 

 Occasionally high thermal cracking predictions for HMA. Despite using their most 
robust asphalt binders, they are getting unusually thick asphalt designs that are driven 
by thermal cracking. In some cases, a 0.5-inch reduction in HMA thickness can yield 
a ten-fold increase in the predicted thermal cracking. 

 Impacts of base, subbase, and subgrade on pavement design thickness. Variations in 
the material types and associated resilient moduli used for these layers are showing 
minimal impacts on HMA and PCC design thickness. The importance of these layers 
in the AASHTO 1993 design procedure are much more apparent. 

 
In its efforts to implement PMED for rehabilitation design, the Michigan DOT is seeking 
input on how to characterize existing pavement. Specific questions posed by Justin included: 
 

 How do we define the existing layer properties? 
 How do we define the existing condition? 
 Is the existing HMA pavement entered as one layer or separate layers? 
 How do we design HMA over JRCP? 
 How do we model HMA on rubblized concrete? 
 How do we design thin HMA overlays (<4 inch)? 
 How do we explain unexpected PMED outcomes? 
 How do we define equivalency? In Michigan, bottom-up fatigue cracking controls 

HMA design whereas terminal IRI dictates JPCP design. 
 
Finally, at Justin’s request, the following poll question was posed to the group: 
 

 Does your agency incorporate Class 1 through Class 3 vehicles in your design 
method? 

 
A total of 77 participants responded to the poll question and the results are summarized 
below. Approximately one-fourth of the respondents indicated that Class 1-3 vehicles are 
considered in their design methodology. 
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Scott George asked if the Michigan DOT is using a stabilized open-graded drainage layer 
(OGDL), to which Justin responded that they use a non-stabilized OGDL. Sunghwan Kim 
inquired about the design life used to determine pavement thickness. Justin reported they use 
a 20-year design life for HMA and JPCP. Regarding the issue of high IRI predictions for 
JPCP, Eric Ferrebee commented that IRI and faulting are best mitigated through changes in 
the slab geometry and concrete properties, not through increased thickness. 
 
Regarding the issue of HMA transverse cracking and thickness, Harold Von Quintus 
suggested looking at what actual performance data tells you in terms of the importance of 
asphalt thickness versus predicted transverse cracking length or the observed cracking 
length. Harold also stated agencies should not use input Level 3 (Levels 1 and/or 2 should 
always be used). For rehabilitation design, Harold recommended always basing decisions on 
cores. He also pointed out that the minimum asphalt thickness given in the NCHRP 1-37A 
report is only for new designs, and PMED is applicable for HMA overlays greater than 1.5 
inch thick. 

 
16. Pavement ME Reality Check: Open Forum Discussion – Meeting Participants 

Linda invited participants to build off Justin Schenkel’s presentation by more broadly 
discussing PMED issues and challenges. Below are some of the key discussion items from 
the open forum. 
 

 Jamshid Armaghani advised to be very careful not to over-emphasize the applicability 
of ME design in all cases. PMED cannot be used to verify new materials that were 
not part of the LTPP and other pavements sections used to develop the performance 
models. New research, such as the NCHRP 1-52 top-down cracking model, needs to 
be conducted and incorporated into the software, so that users can be more 
comfortable with the applicability of the tool. Ultimately, engineering experience is 
important in deciphering if a design makes sense. 

 Tom Yu commented that structural design for JPCP should only be based on slab 
cracking, because if it is based on other performance measures such as IRI, one could 
end up with excessive thickness. Regarding very thin designs with the widened slab 
approach, Tom agreed with the concern but said this design feature is a very cheap 
insurance policy for taking care of other issues, such as joint faulting. Regarding the 
impact of subgrade on design thickness, Tom noted that response under loading is the 
only subgrade property PMED considers, and that this is one weakness that needs to 
be addressed. 

 Harold Von Quintus made the point that asphalt aging is a key item for consideration 
in the PMED models. He also emphasized that pavement thickness should not be 
increased to try to reduce nonwheel load-related distresses, because it is not a cost-
effective decision. The MEPDG Manual of Practice provides some suggestions for 
ways to reduce certain types of distresses. 

 Chris Brakke commented on the issue of equivalency. He indicated the Iowa DOT is 
in a similar position as the Michigan DOT in terms of having two strong paving 
industries and a pavement type selection process driven by differences in pavement 
thickness. Chris discussed his agency’s current design procedures (AASHTO 1993 
for flexible pavement and Portland Cement Association [PCA] 1984 for rigid 
pavement) and the current effort to transition to PMED. He and Kelly Smith 
described the key issues encountered in evaluating PMED HMA and JPCP designs—
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thermal cracking and faulting, respectively—and the proposed strategies for dealing 
with these issues. 

 John Donahue emphasized Tom Yu’s point about not solving JPCP joint faulting 
through increased slab thickness. He also described an anomaly in the faulting model 
related to the differential energy input that adversely affects predicted faulting. 

 
THURSDAY, DECEMBER 10 

17. FHWA Research Update – Tom Yu (FHWA) 

Tom Yu provided an update of FHWA’s Pavement Design program area, which is one of six 
pavement-related program areas centering around the theme of pavement sustainability. He 
explained how the U.S. DOT and FHWA mission statements translate, in effect, to providing 
long-life pavement on the nation’s roads. 
 
Tom stated there are three elements for well-performing pavement—effective structural 
design, durable materials, and quality construction. He asserted that, when it comes to 
structural design, there is too much emphasis placed on the structural section and not enough 
on the foundation. He pointed out that PMED is based on pavement response and since the 
stiffnesses of the foundation layers are much less than the structural layers, the pavement 
response is not impacted as much by the foundation layers. However, because foundation 
layers deteriorate over time thereby affecting pavement performance, there is a need for 
ensuring the foundation layers retain their integrity over the life of the pavement. 
 
Tom described four FHWA Pavement Design program activities focused on pavement 
foundation. These include: 
 

 Foundation Design for Concrete Pavements. 
 Failure Mechanism of Pavement Foundation. 
 Feasibility of Utilizing Intelligent-Compaction Equipment to Ensure Uniformity and 

Quality of Pavement Foundation. 
 Inverted Pavements. 

  
He also described FHWA’s planned activities, which focus on pavement evaluation and the 
design and construction of (a) pavement foundations and (b) inverted pavements. 
 

18. NCHRP Research Update – Dr. Linda Pierce (NCE) 

Dr. Linda Pierce updated the participants on NCHRP research projects related to PMED. She 
illustrated and briefly discussed the complete timeline of projects, from the completion of 
NCHRP 1-37A in 2004 to several on-going studies, such as NCHRP 1-59 (Including the 
Effects of Shrink/Swell and Frost Heave in ME Pavement Design) and 1-61 (Evaluation of 
Bonded Concrete Overlays on Asphalt Pavements). Linda noted the years in which the results 
of some of the projects (e.g., the NCHRP 1-52 top-down cracking model in 2018/19) were 
incorporated into Pavement ME and cited three studies currently under consideration by the 
PMED Task Force—NCHRP 1-50 (Quantifying the Influence of Geosynthetics on Pavement 
Performance), 1-51 (A Model for Incorporating Slab/Underlying Layer Interaction into the 
PMED Concrete Pavement Analysis Procedures), and 1-53 (Improved Consideration of the 
Influence of Subgrade and Unbound Layers on Pavement Performance). 
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Linda concluded her presentation by reporting on the total ME-related research sponsored to 
date (32 projects over 23 years at a cost of $19.5 million) and summarizing the areas where 
NCHRP research has been focused. With respect to the latter, asphalt has been the primary 
areas of focus (10 projects) whereas traffic/climate has received the least amount of focus (2 
projects). 
 

19. Software Training Topic 1: SJPCP/BCOA Design – Dr. Julie Vandenbossche 
(University of Pittsburgh) 

As part of her first block of training, Dr. Julie Vandenbossche presented on the SJPCP design 
procedure within the PMED software program. Also referred to as bonded concrete overlays 
of asphalt pavement (BCOAs), this design can be applied to both existing HMA pavement 
and composite pavement. The concrete overlay thickness generally ranges between 4 and 8 
inches and uses slab sizes between 4.5 and 8 ft. 
 
To gauge the use of SJPCP pavements and the procedures used to design these pavements, 
Julie posed the following two poll questions to the group: 
 

 How many SJPCP pavements do you design/build in a year? 
 What design procedure do you typically use when designing SJPCP pavements? 

 
A total of 101 and 78 participants, respectively, responded to these questions. As shown 
below, approximately one-third of the respondents indicated SJPCP is not used, whereas a 
slightly higher percentage indicated they design and build less than five pavements per year. 
Among the respondents who design SJPCP pavements, the results were somewhat evenly 
split with the BCOA-ME procedure capturing the most responses, followed closely by the 
ACPA and PMED procedures. 
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Julie continued her presentation by navigating through the SJPCP design module and 
discussing the key inputs, including selection of the sole performance criterion (longitudinal 
fatigue cracking), characterization of the existing asphalt layer properties, and selection of 
the PCC surface layer properties. For the latter, she referenced the use of the fiber-reinforced 
concrete (FRC) calculator (https://cptechcenter.org/news/new-frc-tool-and-publications-
issued-by-cp-tech-center/) for increasing the MOR of a PCC overlay containing fibers. 
 
To demonstrate the application of SJPCP design (6-ft joint spacing) for an existing asphalt 
pavement, Julie presented an example project whereby the surface elevation of the existing 
pavement is maintained after placement of the overlay. She showed how alternative designs 
involving different combinations of PCC overlay and milled asphalt thickness can be 
developed, along with alternatives involving new JPCP with longer joint spacings (10 and 12 
ft) placed on two quality levels of asphalt base (new HMA and reclaimed asphalt pavement 
[RAP]). Julie encouraged performing multiple designs and comparing the key inputs (slab 
size, asphalt base characterization) and outputs (slab thickness, predicted types and amounts 
of slab cracking). 
 
Julie also discussed the application of SJPCP design for an existing composite pavement. She 
pointed out this type of overlay can be designed as either a bonded overlay (BCOA), 
whereby the PCC surface engages the strength of the asphalt base layer, or an unbonded 
concrete overlay (UBOL), whereby the asphalt base only provides support to the PCC 
surface. Julie provided the following rule-of-thumb for differentiating the two design types, 
and illustrated how PMED can be used to design each type (SJPCP or new JPCP for BCOA, 
JPCP overlay on PCC [unbonded] for UBOL): 
 

 BCOA:  Asphalt base layer thickness (at time of overlay) ≥ 4 inches 
 UBOL:  Asphalt base layer thickness (at time of overlay) ≤ 3 inches 

 
Tyler Speakmon asked if there is any way to account for fibers other than simply adding to 
the modulus of rupture and, if not, whether any research been done to account for the effects 
that increasing strength has on other aspects of the design. Julie explained that, in addition 
to strength increase, fibers in SJPCP can serve as tie bars to keep slabs from floating and as 
joint load transfer mechanisms. She indicated while there is no direct adjustment for load 
transfer capacity in SJPCP design, the adjustment to MOR accounts for the overall 
improvement to the structure in terms of cracking performance. The performance benefits of 
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FRC via increased load transfer can be accounted for when a faulting model becomes 
available. 
 
Xingwei Chen asked if the slab width for SJPCP is the same as the joint spacing. Julie 
indicated that all of the design procedures assume a square slab, but there may be instances 
where the dimensions have to be slightly different. Lastly, Kumar Dave asked if the tool is 
applicable if the existing concrete is JRCP or CRCP. Julie’s response was yes, but she noted 
that it would extend the tool beyond what it was intended for and that there would be an 
increase in the stiffness of the cement-stabilized base layer modeled in the procedure. 
 

20. Software Training Topic 2: Improved Design Procedure for Unbonded 
Concrete Overlays (TPF-5(269)) – Dr. Julie Vandenbossche (University of 
Pittsburgh) 

In her second block of training, Dr. Julie Vandenbossche presented on the Pooled Fund TPF-
5(269) study, which developed the Pitt UBOL-ME design procedure for unbonded concrete 
overlays. Julie discussed how a critical factor in performance is the interlayer, which can 
consist of a nonwoven geotextile fabric or an asphalt layer of varying condition and 
properties. She provided the key factors to interlayer success and described how the Pitt 
UBOL-ME structural model directly accounts for the interlayer behavior. 
 
Julie discussed the Pitt UBOL-ME joint faulting model and illustrated the predicted faulting 
trends for overlays containing different interlayer types, different dowel bar sizes, and 
different slab dimensions. She also touched upon the slab cracking model and showed the 
impacts of interlayer type, dowel size, and shoulder type on required overlay thickness. 
 
Following this training session, Julie posed two more poll questions to the participants: 
 

 What design procedure do you typically use when designing unbonded overlay 
pavements? 

 What is the smallest increment of faulting collected for your PMS? 
 
A total of 92 and 76 participants, respectively, responded to these questions and the results 
are shown below. About 44 percent of the respondents haven’t designed or built UBOL 
pavements.  About 20 percent each use PMED and AASHTO 1993 to design this type of 
pavement.  Regarding the increment of faulting data collected, most respondents had no idea 
what increment is used, 25 percent reported an increment of 0.01 inch, and 12 percent 
reported an increment of 0.1 inch. 
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Tim Anderson asked if there is a widened slab option for Pitt UBOL-ME, to which Julie 
responded yes. Eric Ferrebee inquired if the design program is free and available online.  
Julie stated it is free and can be obtained at http://uboldesign3.azurewebsites.net/. 
 

21. Software Training Topic 3: Example Application of CAT Tool for Flexible 
Pavement Design – Wouter Brink (ARA) 

Wouter Brink began his training session by briefly reviewing past and current CAT training 
webinars (October 10 and 22, 2019 and December 2 and 16, 2020) and providing an 
overview of the local calibration process. He provided a detailed demonstration of the CAT 
using actual data from a pool of flexible pavement projects. The demonstration focused on 
the calibration of the bottom-up fatigue cracking model. 
 
Wouter illustrated the process for uploading PMED project files and measured data to the 
web-based CAT. He showed how to develop the experimental design matrix within the CAT 
by identifying primary variables that impact performance, how to select the projects to be 
used for calibration, and how to statistically determine the minimum number of sections 
required for the calibration. He explained how to use the tool to review the adequacy of the 
selection section data and the populated experimental design matrix. 
 
In the next part of the demonstration, Wouter described setting up the initial verification, 
which requires selecting either the global model calibration coefficients (PMED default 
values) or importing coefficients from a previous local calibration. Wouter noted that the 
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latter coefficients need to be compatible with PMED v2.5.5 and v2.6. Once the initial 
verification runs for the selected projects are completed, the measured versus predicted plot 
is displayed in the CAT, along with various computed statistics. Wouter showed how the 
results can be analyzed in detail to identify ways to improve performance prediction 
capabilities through proper refinements to the data set. 
 
After a second set of runs (i.e., optimization runs) are completed, the resulting measured 
versus predicted plot, residual error plot, and regression analysis table are displayed. Wouter 
explained that the user must identify what the needs of the model are and identify the 
cracking model coefficients that can be adjusted to reduce the bias and/or standard error in 
the cracking predictions. He showed the iterative process of selecting revised coefficients and 
observing the effects within the CAT, as well as the optimization review module that allows 
the user to compare the results of the initial verification, accepted optimization (i.e., local 
calibration), and validation runs. 
 
At the end of Wouter’s demonstration, Harold Von Quintus emphasized the importance of 
reviewing the data before starting the calibration process. He strongly encouraged knowing 
what data you have and what the data mean relative to the PMED methodology. 
 
Jay Goldbaum asked if the December 2, 2020 webinar is posted online yet and Wouter 
indicated he will get it uploaded following the User Group meeting. Linda Pierce provided 
the group with the webpage link for the webinar (https://me-
design.com/MEDesign/Webinars.html?AspxAutoDetectCookieSupport=1). Prajwol 
Tamrakar asked what the minimum number of pavement sections is and Wouter explained it 
is used to check if there are enough sections from a statistical standpoint from which to make 
reliable conclusions about the results. 
 
Jay Goldbaum asked if the length of a project is critical or if a project can be broken down 
into segments (e.g., five 1-mi long segments for a 5-mi project)? Harold advised against 
using long segments as there is likely to be significant variability in things like thickness and 
condition that will complicate the local calibration process. He recommended segment 
lengths be no longer that what is typically used in pavement management (500 or possibly 
1,000 ft). Daniel Gorin asked for an explanation of bias and how it differs from trends. 
Wouter answered that bias is the consistent under- or over-prediction between measured and 
predicted performance, and that it is determined as the average residual error. Harold added 
that the trend is related to individual residual errors whereas bias is the combination of all 
the residual errors. 
 

22. Overview of Future User Group Events – Dr. Jennifer Albert (FHWA) 

Dr. Jennifer Albert briefed the participants on the plans for future PMEUG meetings under 
the new task order. She indicated the month of November is being targeted for the 2021 and 
2022 meetings, and the expectation is for those meetings to be held face-to-face. 
 
Jennifer also spoke on the software training webinars that are being planned. She noted that 
while the schedule for the webinars has not been set, it is anticipated the first one will occur 
in the spring of 2021 and an official announcement about it will be made soon. Jennifer 
requested participants contact the APTech project team or FHWA regarding any topics of 
interest for the webinars or a desire to present information in the webinars. 
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Lastly, Jennifer discussed the Implementation RoadMap workshop. She indicated that 
working meeting was originally expected to take place in the spring of 2021, but it may need 
to be delayed a few months so that a face-to-face format can be used. 
 

23. Future Software Training – Dr. Linda Pierce (NCE) and Kelly Smith (APTech) 

Dr. Linda Pierce re-engaged the group on the issue of software training. She summarized the 
training topics covered in past user group meetings and explained the need to develop the 
future webinars around topics that are of most interest to the group. To solicit feedback, the 
following poll question was presented and participants were asked to rank the ten training 
topics in order from highest to lowest interest. 
 

 What software training topics would be of greatest interest and/or value to you in 
future webinars and user group meetings? 
 CRC Design. 
 Designing with Geotextiles. 
 Full-Depth Reclamation (FDR) / Cold In-Place Recycling (CIR). 
 PCC Overlays of Existing Rigid Pavement. 
 Reflection Cracking. 
 Perpetual / Long-Life Design of Flexible Pavements. 
 HMA Overlays of Existing Flexible Pavement. 
 PCC Overlays of Existing Flexible Pavement. 
 HMA Overlays of Existing Rigid Pavement (including both intact and fractured 

PCC). 
 MERRA2 Climate Data. 

 
A total of 70 responses were received and the following priorities were identified: 
 

1. HMA Overlays of Existing Flexible Pavement. 
2. FDR / CIR Design. 
3. Designing with Geotextiles 
4. HMA Overlays of Existing Rigid Pavement (including both intact and fractured 

PCC). 
5. Perpetual / Long-Life Design of Flexible Pavements. 
6. Reflection Cracking. 
7. PCC Overlays of Existing Flexible Pavement. 
8. MERRA2 Climate Data. 
9. PCC Overlays of Existing Rigid Pavement. 
10. CRC Design. 

 
24. 2021 User Group Meeting – Dr. Linda Pierce (NCE) and Kelly Smith (APTech) 

Dr. Linda Pierce and Kelly Smith queried the group about the desired location for the 2021 
face-to-face User Group meeting. The following question and location options were posed: 
 

 What region of the country would you prefer to have the 2021 User Group meeting 
in? 
 New England / Mid-Atlantic. 
 Southeast. 
 Midwest / Great Plains. 
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 Rocky Mountains / Northwest. 
 West / Southwest (including California and Texas). 

 
A total of 102 participants responded and the results are shown below. As can be seen, the 
greatest number of votes were for the West / Southwest region followed by the Rocky 
Mountains / Northwest region. 
 

 
 
Brian Chang asked if the next annual User Group meeting can be arranged as both a virtual 
and in-person meeting. Kelly indicated that, since the new task order includes provisions for 
live-streaming the face-to-face meetings, participants who are unable to attend the meeting 
in person will be given the opportunity to attend virtually. 

 
25. Meeting Wrap-Up 

Dr. Linda Pierce, Kelly Smith, and Dr. Jennifer Albert thanked everyone for their 
participation in the meeting and expressed appreciation to all the speakers and presenters. 
Also, Linda reminded the group that a meeting report will be prepared and made available in 
the coming weeks and that 2021 events will include a couple of training webinars, the 
RoadMap workshop, and the annual User Group meeting. Linda adjourned the meeting at 
2:40 p.m CST.  
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Session 1—Tuesday December 8, 2020 

Time (ET) Session and Topics 

Noon–12:45 PM 1A.  WELCOME AND INTRODUCTIONS 

Welcome | Linda Pierce (NCE) and Kelly Smith (APTech) 

FHWA Welcome and Remarks | Jennifer Albert (FHWA Task Manager & Pooled Fund Manager) 

AASHTO COMP and ME Task Force Remarks | John Donahue (Missouri DOT, AASHTO COMP 
Technical Subcommittee 5D Chair) and Clark Morrison (North Carolina DOT, AASHTOWare Pavement 
ME Design Taskforce) 

Canadian Update | Susanne Chan (Ontario Ministry of Transportation, Transportation Association of Canada 
MEPD Subcommittee Liaison) 

Review of meeting agenda and goals | Linda Pierce (NCE) and Kelly Smith (APTech) 

12:45–2:20 PM 1B.  AGENCY IMPLEMENTATION UPDATES/REPORT-OUTS 

Agency briefings on implementation plans, timelines, and progress | Designated Agency Speakers 

2:20-2:30 PM BREAK 

2:30-3:30 PM 1C.  AASHTOWARE PAVEMENT ME DESIGN SOFTWARE UPDATE 

AASHTO Briefing (announcements/news, customer relations) | Ryan Fragapane (AASHTO) 

Software enhancements/updates (incl. new features/capabilities) | Chad Becker and Harold Von Quintus 
(ARA) 

3:30-4:00 PM 1D.  IMPLEMENTATION/CALIBRATION EFFORTS—ISSUES, CHALLENGES, SOLUTIONS 

Michigan DOT’s Implementation and Calibration Efforts | M. Emin Kutay (Michigan State University) 
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Session 2—Wednesday December 9, 2020 

Time (ET) Session and Topics 

Noon–12:05 PM OPENING 

Session Overview | Linda Pierce (NCE) 

12:05-2:00 PM 2A. IMPLEMENTATION/CALIBRATION EFFORTS—ISSUES, CHALLENGES, SOLUTIONS 
(continued) 

Incorporating Rehabilitation Design using Pavement ME in Virginia | Affan Habib (Virginia DOT) 

Missouri DOT’s 2nd Calibration Study | Jason Blomberg (Missouri DOT) 

Alabama’s Flexible Pavement Design Implementation Effort | Nam Tran (National Center for Asphalt 
Technology [NCAT]) 

Indiana DOT’s Implementation Initiative of PMED v2.6 | Kumar Dave and Nicholas Cosenza (Indiana 
DOT) 

2:00–2:10 PM BREAK 

2:10-3:00 PM 2B. PCC DESIGN ISSUES AND APPLICATIONS 

Development of Concrete Material Database for Pavement ME Design in Georgia | S. Sonny Kim, Stephan 
Durham, and Chandler Banks (University of Georgia) 

Maintenance Cycles for Long-Life Concrete Pavement | John Becker (ACPA-Pennsylvania Chapter) 

3:00-4:00 PM 2C. OPEN FORUM — PAVEMENT ME REALITY CHECK 

Michigan DOT PMED State of the Practice, Agency Issues, and Industry Concerns | Justin Schenkel 
(Michigan DOT) 

Open Forum Discussion | Linda Pierce (NCE) and Meeting Participants 
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Session 3—Thursday December 10, 2020 

Time (ET) Session and Topics 

Noon–12:05 PM OPENING 

Session Overview | Linda Pierce (NCE) 

12:05-12:30 PM 3A.  ME RESEARCH SUMMARIES 

FHWA Research Update | Tom Yu (FHWA) 

NCHRP Research Update | Linda Pierce (NCE) 

12:30-2:00 PM 3B.  SOFTWARE TRAINING 

SJPCP/BCOA Design | Julie Vandenbossche (University of Pittsburgh) 

Improved Design Procedure for Unbonded Concrete Overlays (TPF-5(269)) | Julie Vandenbossche 
(University of Pittsburgh) 

2:00-2:15 PM BREAK 

2:15-3:15 PM 3B.  SOFTWARE TRAINING (continued) 

Local Calibration: Example Application of CAT Tool for Flexible Pavement Design | Wouter Brink 
and Harold Von Quintus (ARA) 

3:15-3:45 PM 3C.  FUTURE USER GROUP EVENTS 

Overview (meetings, webinars, roadmap workshop) | Jennifer Albert (FHWA) 

Future Software Training | Linda Pierce (NCE) and Kelly Smith (APTech) 

2021 User Group Meeting | Linda Pierce (NCE) and Kelly Smith (APTech) 

3:45–4:00 PM MEETING WRAP UP 

Concluding remarks | Linda Pierce (NCE) and Kelly Smith (APTech) 
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Attachment 3.  Questions and Answers 
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