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Presentation Notes
Thank you Vince??, and Good Morning everyone.As Vince?? indicated, I’m going to speak to you today about the status of Pavement ME Design implementation here in the US/Canada, and the current challenges and issues with implementation.Before I begin though I’d just like to note one thing.  Some of you may have seen an earlier version of the conference agenda which showed Tom Yu from FHWA giving this presentation.  Tom is the Project Manager for the National Pavement ME Users Group meetings which my company APTech and NCE have been contracted to conduct.  Tom asked me a couple weeks ago to pinch-hit for him and I agreed, so here I am.



Presentation Outline

• Recap Pavement ME Design (PMED) history
• FHWA/AASHTO National Pavement ME Users 

Group (MEUG) Meetings
• ME implementation progress
• ME implementation issues
• 4th Annual MEUG meeting
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Here is the outline for my presentation.I’m first going to take a minute to briefly recap the history behind Pavement ME Design.I then want to talk a little about the National Pavement ME Users Group meetings……what the objectives are, who they are for, what they’re about.Next, I’m going to talk about the progress that’s being made by highway agencies in implementing Pavement ME Design, and what some of the key issues and challenges are for implementation.And, lastly, I’m going to share with you some information on the upcoming 4th annual MEUG meeting.



Recap Pavement ME Design History

• Design procedure
– NCHRP 1-37A Final Report (2004)
– AASHTO MEPDG Manual of Practice (MOP) 

Interim Edition (2008)
– AASHTO Guide for Local Calibration (2010)
– AASHTO MEPDG MOP 2nd Edition (2015)
– AASHTO MEPDG MOP 3rd Edition (balloted in 

2019)
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Design ProcedureNCHRP 1-37 (Phase I) and NCHRP 1-37A (Phase II), Development of the 2002 Guide for Design of New and Rehabilitated Pavement Structures:  Begun around 1997, completed 2004, large 4-volume report documenting the mechanistic-empirical pavement design procedure.AASHTO MEPDG MOP Interim Edition (2008):  Developed under NCHRP 1-40B.AASHTO Guide for Local Calibration (2010):  Also developed under NCHRP 1-40B.AASHTO MEPDG MOP 2nd Edition (2015)AASHTO MEPDG MOP Interim Edition (balloted in 2019)



Recap Pavement ME Design History 
(cont)
• Design software

– MEPDG:  v0.7 (2004) – v1.1 (2009)
– AASHTOWare DARWin-ME:  v1.0 (2010) – v2.0 

(2012)
– AASHTOWare Pavement ME Design (PMED):  

v1.3 – v2.5.5 (2013 – present)
– Deflection Data Analysis and Backcalculation

Tool (BcT):  v1.0 (2017)
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Design SoftwareMEPDG (under the FHWA Design Guide Implementation Team [DGIT]):  v0.7 (2004), v0.9 (2006), v1.0 (2007, NCHRP 1-40D), v1.1 (2009):  Evaluation versions (NCHRP 1-40A thru D, Facilitating the Implementation of the MEPDG)AASHTOWare DARWin-ME:  Intellectual property rights transferred from NCHRP to AASHTO in Dec 2007.  Base software in support of 2008 AASHTO MEPDG MOPAASHTOWare Pavement ME Design (PMED):  Re-branding of DARWin-ME  v1.3 (2013)  v2.0 (2014)  v2.2.0 (8/12/15):  NCHRP 1-41 reflection cracking model, New global PCC coefficients, separate rutting coefficients for HMA types, integration of MAP-ME  v2.3 (7/1/16):  Incorporation of SJPCP design procedure, incorporation of NARR  v2.4 (7/1/17):  Integration of MEPDG MOP, Release of stand-alone “Deflection Data Analysis and Backcalculation Tool (BcT)”. PMED v2.4 is the formal designation given to the software corresponding to the release of BcT 1.0.  The actual downloadable     version from the AASHTOWare website is listed as v2.3.1.  v2.5.0 (7/1/18):  Global recalibrated flexible and semi-rigid performance models      v2.5.1 (??):      v2.5.2 (8/30/18):        v2.5.3 (10/16/18):  No model changes      v2.5.4 (4/8/19):  No model changes      v2.5.5 (7/1/19):        Calibrator Tool (10/1/19)



Recap Pavement ME Design History 
(cont)
• Training/Workshops

– NHI courses
– MEPDG User Group meetings (2008-09)
– FHWA/AASHTO webinars (2012-present)
– WisDOT / AASHTO R3 Peer Exchange (2013)
– FHWA/AASHTO MEPDG Regional Peer 

Exchanges (2014-15)
– FHWA/AASHTO National Pavement MEUG 

meetings (2016-2019)
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Training/WorkshopsNHI Courses  1. Course 131064 Intro to ME Pavement Design  2. Course 131109 Analysis of New and Rehabbed Pavement Performance with MEPDG SoftwareMEPDG User Group Meetings  1. North-Central States (Ames IA Feb 2008)  2. North-East States (West Windsor NJ Dec 2008)  3. North-West States (Corvallis OR Mar 2009)  4. South-East States (Nashville, TN Mar 2009)  5. South-West States (Las Vegas, NV Mar 2009)FHWA/AASHTO Webinars (Initial Series 2012-2014---Online at ME-Design website)  1. Getting Started with ME Design (12/19/12)  2. Climatic Inputs (1/9/13)  3. Traffic Inputs (1/23/13)  4. Material and Design Inputs for New Pavement Design (1/30/13)  5. Material and Design Inputs for Pavement Rehabilitation with Asphalt Overlays (2/6/13)  6. Material and Design Inputs for Pavement Rehabilitation with Concrete Overlays (2/13/13)  7. New Asphalt Pavement Structures (2/20/13)  8. Asphalt Overlays of Asphalt Pavements (2/27/13)  9. New Concrete Pavement Structures (3/13/13)  10. Unbonded Concrete Overlays (3/14/13)  11. Introduction to Local Calibration (4/14/14)  12. Preparing for Local Calibration (4/21/14)  13. Determining the Local Calibration Coefficients (5/16/14)FHWA/AASHTO Webinars (Enhancements 2015-2018---Online at ME-Design website)  PMED v2.2 (9/30/15)  PMED v2.3 (8/3/16)  PMED v2.5 (3-part 8/1/18 – 8/21/18)FHWA/AASHTO Webinars (2019)  Calibrator Tool (10/10/19 and 10/22/19)  NCHRP 1-52 Top-Down Cracking (Nov 2019??)WisDOT/AASHTO R3 Peer Exchange (2013)FHWA/AASHTO MEPDG Regional Peer Exchanges (2014-15)  1. Atlanta GA Nov 2014  2. Phoenix AZ Jan 2015  3. Portland OR Apr 2015  4. Albany NY May 2015National Pavement MEUG meetings  1. Indianapolis IN Dec 2016  2. Denver CO Oct 2017  3. Nashville TN Nov 2018  4. New Orleans LA Nov 2019Other?? (Pavement Design Listening Sessions)



National Pavement MEUG Meetings 
• 2-Day Meeting Open to:

– SHAs and Canadian PHAs (priority)
– Industry groups
– Academia
– Consultants

• Sponsored by FHWA (Tom Yu, Chris Wagner)
– Planning, organizing, facilitating, reporting

• Supported by TPF-5(305), Regional & National 
Implementation & Coordination of ME Design
– Invitational travel for Pooled Fund State reps
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TOPR 9 (AASHTO Pavement ME National Users Group Meetings) of FHWA’s Concrete Pavement Best Practices IDIQ



National Pavement MEUG Meetings 
• Meeting objectives

– Support SHA/PHA implementation of PMED 
procedures by providing a forum for:
sharing information.
identifying implementation issues at the local/regional 

level and organizing efforts to advance implementation
identifying needs or areas that still need to be researched 

relative to the MEPDG.
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National Pavement MEUG Meetings 
(cont)
• Locations and Dates

– Indianapolis, Dec 2016
– Denver, Oct 2017
– Nashville, Nov 2018
– New Orleans, Nov 2019
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Could mention participation levels here:  Indy:  68 (reps from 30 SHAs, 4 PHAs, 5 consulting firms, 2 universities, 0 industry groups, FHWA, AASHTO)  Denver:  71 (reps from 26 SHAs, 3 PHAs, 6 consulting firms, 7 universities, 3 industry groups, FHWA, AASHTO)  Nashville:  97 (reps from 31 SHAs, 3 PHAs, 8 consulting firms, 9 universities, 5 industry groups, FHWA, AASHTO)  New Orleans:  90-100



National Pavement MEUG Meetings 
(cont)
• Typical agenda

– Agency briefings
– PMED software updates/enhancements
– Topic areas
Implementation experiences
HMA, PCC, and foundation design issues/applications
Performance criteria and reliability
Climate and traffic
Local calibration

– PMED demo-based training
• Annual meeting reports:  TPF-5(305) webpage9



ME Implementation Progress

• Evaluation/testing → development → 
calibration → adoption/use

• Pavement types
• Tracking implementation

– Early adopters: Missouri (2004), Indiana (2009)
– NCHRP Synthesis 457 (2013)
– FHWA/AASHTO MEPDG Regional Peer Exchange 

Meetings (2014-15)
– FHWA/AASHTO National Pavement MEUG 

Meetings (2016-present)
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Evaluation, development, adoption, and use (production)Evaluation of MEPDG Use, functionality, and results reasonabilityEvaluation/characterization of MEPDG inputsSensitivity Testing:  key factors affecting predicted performanceDatabase/library development:  Materials, traffic, performance, etc.MEPDG Model Verification:  Are national models and coefficients acceptable? Do state practices, policies, and conditions significantly affect design results?Local Calibration and ValidationME Users GuidePavement Types Designed using MENew Flexible Pavement:  Conventional, deep-strength, full-depth, semi-rigid/compositeHMA Overlays on existing flexible, semi-rigid, and rigid pavementsNew Rigid Pavement:  Jointed plain concrete (JPC), continuously reinforced (CRC)PCC Overlays (JPC, CRC, and SJPCP) on existing flexible, composite, and rigid pavementsRestoration of JPC



11 Implementation in General

NCHRP Synthesis 457 (2013 survey)
Pierce & McGovern 2014



FHWA/AASHTO Regional Peer Exchanges (2014-15)
Pierce & Smith 2015
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Presenter
Presentation Notes
9 States implemented HMA11 States implemented PCC



2018 MEUG Mtg
APTech/NCE 2019
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Asphalt Pavements 
and/or Overlays



2018 MEUG Mtg
APTech/NCE 2019
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Concrete Pavements 
and/or Overlays



ME Implementation Issues/Challenges
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Key Issues/Challenges

2016 
MEUG 
(Indy)

2017 
MEUG 

(Denver)

2018 
MEUG 

(Nashville)
Local calibration/validation of performance 
model coefficients 

1 (12) 1 (10) 1 (13)

Availability of data to adequately characterize 
inputs (materials, traffic, etc.)

2 (8) 3 (6)

Availability of performance data to adequately 
perform local calibration/validation

3 (7) 3 (4)

Designing pavement structures with features not 
included in PMED (e.g., geogrids, permeable 
treated bases, thin PCCOLs) and/or use of 
unconventional materials (CIR, FDR, WMA, 
R2AMs)

2 (5) 2 (8)

Characterization of HMA material properties 3 (4)

Presenter
Presentation Notes
Designing pavement structures with features not included in PMED (e.g., guidance in characterization of different SuperPave and non-conventional mixes (SMA, fiber-modified, CIR, FDR) (Availability of data to adequately characterize inputs)



ME Implementation Issues/Challenges 
(cont)
• Local calibration/validation of performance 

model coefficients 
– Performance database expanded with more data 

collected → recalibrate
– Calibration effort time-consuming, costly 

(especially when done multiple times)
– Challenges with re-calibration amid changing 

software versions (new/updated distress models, 
climate models, etc.)

• “Calibrator” automated calibration tool
– Webinar currently in-progress16
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Local calibration of performance models (time-consuming, problems with PMED version, availability of performance data to adequately perform local calibration and verification)Designing pavement structures with features not included in PMED or that have not bee calibrated (e.g., guidance in characterization of different SuperPave and non-conventional mixes (SMA, fiber-modified, CIR, FDR) (Availability of data to adequately characterize inputs)Compatibility of performance measures and threshold criteriaValidity/reasonableness of some performance prediction models (top-down cracking model, PCC widened-lane model)



4th Annual National Pavement MEUG 
Meeting 
• New Orleans Crown Plaza-Airport
• Nov 6-7, 2019
• Of Interest:

– ME research to practice (NCHRP 1-52, Calibrator)
– FHWA Pavement Design Best Practices Catalog
– AASHTOWare Pavement ME Task Force Q&A 

Forum
• E-Brochure

– Agenda
– Registration
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AFTER NEW ORLEANSFHWA plans to issue a new task order for future meetings, but there will be a discussion about the future of the MEUG



Thank you!
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NCHRP into PMED
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