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TAC and Pooled Fund Member Participants
TAC Pvt ME Design
Name Agency Member TF Member Email Address
Tom Yu FHWA Yes Liaison tom.yu@dot.gov
Chris Wagner Yes No christopher.wagner@dot.gov
Vicki Schofield AASHTO Yes Yes vschofield@aashto.org
Robert Shugart Jr. Alabama DOT Yes Yes shugartr@dot.state.al.us
Scott George No No georges@dot.state.al.us
NourAli Zareh Arizona DOT No No azareh@azdot.gov
Ashek Rana Yes No arana@azdot.gov
Jay Goldbaum Colorado DOT Yes No jay.goldbaum(@state.co.us
Bob Mero No No bob.mero@state.co.us
Patrick Overton Florida DOT No No patrick.overton@dot.state.fl.us
Rhonda Taylor Yes No Rhonda.Taylor@dot.state.fl.us
Ian Rish Georgia DOT Yes No irish@dot.ga.gov
Eugene Utsalo No No eutsalo@dot.ga.gov
Binh Bui No No bbui@dot.ga.gov
Ciprian Donisa No No CDonisa@dot.ga.gov
Michael Brand llinois DOT No No Michael.Brand@lllinois.gov
Charles Wienrank Yes No charles.wienrank@illinois.gov
Ben Behnami Iowa DOT Yes No Ben.Behnami@dot.iowa.gov
Chris B. Brakke Yes No Chris.Brakke@iowadot.us
Nat Valesquez Jr. Kansas DOT Yes No nat.velasquez(@ks.gov
Ryan Barrett Yes No Ryan.Barrett@ks.gov
Sunil Saha Kentucky TC Yes No sunil.saha@ky.gov
Joe Tucker Yes No joseph.tucker@ky.gov
M. Alauddin Ahammed | Manitoba Transportation Yes No alauddin.ahammed@gov.mb.ca
Yasir Shah No No Yasir.Shah@gov.mb.ca
Praveen Desaraju Maryland SHA Yes No PDesaraju@mdot.state.md.us
Geoffrey Hall No No GHalll @sha.state.md.us
Justin Schenkel Michigan DOT Yes No schenkelj@michigan.gov
Lawrence Dropiewski No No dropiewski@michigan.gov
W. Alex Middleton Mississippi DOT No No amiddleton@MDOT.MS.GOV
W. Griffin Sullivan No No wsullivan@mdot.ms.gov
John Donahue Missouri DOT Yes Yes john.donahue@modot.mo.gov
Jason Blomberg Yes No Jason.Blomberg@modot.mo.gov
Jeff Kroner Yes No jeffery.kroner@modot.mo.gov
V. Yatheepan Nevada DOT Yes No vyatheepan@dot.state.nv.us
Nathan Morian Yes No nmorian@dot.nv.gov
Clark Morrison North Carolina DOT Yes Yes cmorrison@ncdot.gov
Andrew Wargo No No adwargo@ncdot.gov
TJ Murphy North Dakota DOT Yes No timurphy@nd.gov
Matthew Luger Yes No mmluger@nd.gov
Warren Lee Ontario MOT Yes No warren.lee(@ontario.ca
Josh Freeman Pennsylvania DOT Yes No josfreeman@pa.gov
Lydia Peddicord Yes No Ipeddicord@pa.gov
Luther W. Gibson South Carolina DOT No No GibsonLW@scdot.org
Jesse Thompson Yes No thompsonju@scdot.org
Hari Nair Virginia DOT Yes No harikrishnan.nair@vdot.virginia.gov
Affan Habib Yes No affan.habib@vdot.virginia.gov
Girum Merine No No girum.merine@yvdot.virginia.gov
Laura Fenley Wisconsin DOT Yes No Laura.Fenley@dot.wi.gov
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Non-TAC / Non-Pooled Fund Member Participation
Pvt ME Design
Name Agency TF Member Email Address
Kelly Smith APTech No klsmith@appliedpavement.com
Linda Pierce NCE No Ipierce@ncenet.com
Chadwick Becker ARA No cbecker@ara.com
Harold Von Quintus No hvonquintus@ara.com
Wouter Brink No whbrink@ara.com
Nadarajah Sivaneswaran FHWA No Nadarajah.Sivaneswaran@dot.gov
Richard B. Duval No Richard.Duval@dot.gov
Mike Voth FHWA Federal Lands No michael.voth@dot.gov
Bruce Dietrich Pavement Analytics LLC No bdietrich@pavementanalytics.com
Clark Graves University of Kentucky No clark.graves@uky.edu
Marta Juhasz Alberta Transportation Yes marta.juhasz@gov.ab.ca
Seonghwan Cho Indiana DOT No scho@indot.in.gov
Kumar Dave No KDAVE@indot.IN.gov
Pankaj Patel No papatel@jindot.in.gov
Xingwei Chen Louisiana DOTD No xingwei.chen@la.gov
Casey Nash Maine DOT No casey.b.nash@maine.gov
Bruce Barrett Nebraska DOT No Bruce.Barrett@nebraska.gov
Katharine Fischer No katharine.fischer@nebraska.gov
Soodeh Sadeghloo New Jersey DOT No Soodeh.Sadeghloo@dot.nj.gov
Jeffrey Mann New Mexico DOT No jeffreys.Mann@state.nm.us
Amanda Warren Oklahoma DOT No aadams@odot.org
Karen Strauss Oregon DOT Yes Karen.A.Strauss@odot.state.or.us
Felix Doucet Quebec Liaison Felix.Doucet@transports.gouv.qc.ca
Xiaoyang Jia Tennessee DOT No Xiaoyang.Jia@tn.gov
Sampson Udeh No sampson.udeh@tn.gov
Mark E. Woods No Mark.Woods@tn.gov
David Holmgren Utah DOT Yes dholmgren@utah.gov
Jianhua Li Washington State DOT No lijia@wsdot.wa.gov
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Academia/Consultant/Industry Representative Participation
Pvt ME Design
Name Agency TF Member Email Address
Eric Ferrebee ACPA No eferrebee@acpa.org
Ramon Bonaquist Advanced Asphalt Tech No aatt@erols.com
Nam Tran Auburn University No nam.tran@auburn.edu
Tyler Speakmon CEMEX No michaelt.speakmon@cemex.com
Georgene Geary GGfGA Engineering, LLC No ca fga.com
Halil Ceylan Iowa State University No heeylan@iastate.edu
Scot Schwandt Kiewit Engineering Group No Scot.Schwandt@Kiewit.com
Robert Kluttz Kraton Polymers US LLC No bob.kluttz@kraton.com
Syed Haider Michigan State University No syedwaqa@egr.msu.edu
Muhammed Emin Kutay No kutay@msu.edu
Gary W. Sharpe Palmer Engineering No gsharpe@palmernet.com
Hao Wang Rutgers University No hw261@soe.rutgers.edu
Andrew Johnson Southeast Chapter of ACPA No ajohnson@secement.org
Prajwol Tamrakar Tensa Corp No PTamrakar@tensarcorp.com
Robert L. Lytton Texas A&M University No r-lytton@gcivil.tamu.edu
Sonny Kim University of Georgia No kims@uga.edu
Stephen A. Durham No sdurham@uga.edu
Rafiqul A. Tarefder University of New Mexico No tarefder@unm.edu
Mbakisya Onyango University of Tennessee at Chattanooga No Mbakisya-Onyango@utc.edu
Baoshan Huang University of Tennessee Knoxville No bhuang@utk.edu
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APPENDIX B. MEETING AGENDA

Wednesday November 7

Time

Topic

8:00-8:45 AM

WELCOME AND INTRODUCTIONS
Welcome | Chris Wagner (FHWA).

Introduction and Remarks | John Donahue (Missouri DOT, AASHTO Committee on Materials and
Pavements, and Chair, AASHTOWare Pavement ME Design Taskforce).

Canadian Users Group Update | Felix Doucet (Ministry of Transportation of Quebec)
Review of agenda and meeting goals | Linda Pierce (NCE) and Kelly Smith (APTech)

8:45-10:15 AM

AGENCY IMPLEMENTATION STATUS
Implementation map updates | Linda Pierce (NCE) and Kelly Smith (APTech)

Agency briefings on implementation plans, timelines, and progress | All

10:15-10:30 AM

BREAK

10:30-11:00 AM

ME RESEARCH SUMMARIES
FHWA Research Summary | Tom Yu (FHWA)
NCHRP Research Summary | Linda Pierce (NCE)

11:00 AM-Noon

AASHTOWARE PAVEMENT ME DESIGN SOFTWARE UPDATE
Announcements and news regarding latest software and purchasing/licensing | Vicki Schofield (AASHTO)

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

Noon-1:15 PM

LUNCH (ON YOUR OWN)

1:15-2:45 PM

AGENCY IMPLEMENTATION EXPERIENCES

Georgia’s Implementation Efforts on Climate Research | Ian Rish (Georgia DOT) and Stephen Durham
(University of Georgia)

Successful Implementation: Challenges Overcome and Current Areas of Focus/Refinement | Affan Habib
(Virginia DOT)

Struggles with Implementation: Why Implementation Hasn’t Occurred, Unique Challenges, Plans for
Overcoming Challenges | Robert Shugart (Alabama DOT)

New Reflection Cracking Model for HMA: Challenges and Experiences | Dr. Halil Ceylan (Iowa State
University)

2:45-3:00 PM

BREAK

3:00-4:45 PM

SPOTLIGHT ON ME RESEARCH (NCHRP, FHWA, and Other Key Projects Impacting PMED)

NCHRP 1-53, Improved Consideration of the Influence of Subgrade and Unbound Layers on Pavement
Performance | Dr. Bob Lytton (Texas A&M University)

NCHRP 20-07 Task 422, User Review of the AASHTO Guide for Local Calibration of the MEPDG |
Georgene Geary (GGfGA Engineering)

4:45-5:00 PM

DAY ONE WRAP UP
Discuss key takeaways of Day one | All
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Thursday November 8

Time Topic

8:00-9:00 AM DESIGN APPLICATIONS AND PERFORMANCE CRITERIA
Adjustments in Design Inputs | Jeffrey Mann (New Mexico DOT)

Comparisons with AASHTO 93 and Adjustments in Design Reliability and Performance Thresholds |
Ryan Barrett (Kansas DOT)

Incorporation of Recycled Asphalt Mixtures into the MEPDG | Ramon Bonaquist (Advanced Asphalt
Technologies)

9:00-10:00 AM LOCAL CALIBRATION EXPERIENCES
Missouri’s Second Calibration Effort | Jason Blomberg (Missouri DOT)
Michigan’s Recalibration Effort | Dr. Syed Haider (Michigan State University)

Data Challenges for Local Calibration/Validation: Issues with Test Sites and/or Data Collection
Procedures and Changes Made to Resolve Those Issues | Rhonda Taylor (Florida DOT)

AASHTO Effort in Developing Automated Calibration Tool “Calibrator” | Chad Becker/Wouter Brink
(ARA)

10:00-10:15 AM BREAK

10:15 AM-NOON SOFTWARE TRAINING

Live demonstration-based training on new software features and example applications | Harold Von
Quintus and Chad Becker (ARA)

NOON-1:15 PM LUNCH (ON YOUR OWN)

1:15-3:00 PM SOFTWARE TRAINING (Continued)

Live demonstration-based training on new software features and example applications | Harold Von
Quintus and Chad Becker (ARA)

3:00-3:15 PM BREAK

3:15-4:00 PM RESEARCH, TRAINING, AND SOFTWARE NEEDS
Role of User Group TAC in developing Research Needs Statements (RNS) | All
Summary of research, training, and software needs suggestions (from pre-meeting survey) | All

Consensus on key challenges/issues/roadblocks and identification of warranted RNS | All

4:00-4:30 PM MEETING WRAP UP
Discuss key takeaways | All
Meeting evaluation and concluding remarks | Linda Pierce (NCE) and Kelly Smith (APTech)
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APPENDIX C. MEETING PRESENTATIONS

Presentation 1—Felix Doucet, Quebec Ministry of Transportation ............c.ecceeeeveerieencveenieennnenns 67
Presentation 2—Tom YU, FHWA ...t 69
Presentation 3—Linda Pierce, NCE .........ooooiiiiiiiiieeeeee ettt aaaees 72
Presentation 4—Vicki Schofield, AASHTO ......ovoiiiiiiiiieeeee et 74
Presentation 5—Chad Becker, Applied Research Associates Inc. (ARA) .......ccccevveniininicneenne. 77
Presentation 6—Steven Durham, University of GEOTrgia..........cceevvveriieriieniienieeieeiieeieeieeeneens 81
Presentation 7—Affan Habib, Virginia DOT ........ccccociiiiiiiiiiiiiitcecceeeee e 86
Presentation 8—Scott George, Alabama DOT ........c.coooviiiiiiiiieiiieieceeeceeee e 90
Presentation 9—Halil Ceylan, lowa State UniVersity .........cccoeveevierienernenieneeienieneeieeeeseeaes 91
Presentation 10—Bob Lytton, Texas A&M UNIVErSItY .......ccccveeeevierieeiieenieeieeneeereeeeeeveenens 103
Presentation 11—Georgene Geary, GGfGA ENngineering.........ccceeeuervenernienieneenenieeneenennens 122
Presentation 12—Jeffrey Mann, New Mexico DOT .......c.coooiiiiiiiiiiiiiiieeeeeeeee e 125
Presentation 13—Ryan Barrett, Kansas DOT .......cccccccoviiiiiiiiiiiiicececeseceeene 130
Presentation 14—Ramon Bonaquist, Advanced Asphalt Technologies..........c.cccceeeevierurenereennen. 132
Presentation 15—Jason Blomberg, Missouri DOT ..........cccooiiiiniiiiniiniiiinicecceceeee 135
Presentation 16—Syed Haider, Michigan State University.........ccccceeveevieerieecieeneenieeieeeveennnn 138
Presentation 17—Rhonda Taylor, Florida DOT .........c.cccoiiiiiiiiniiiinieececceeceeeene 143
Presentation 18—Wouter Brink, ARA ...t 146
Presentation 19—Harold Von Quintus, ARA........cccoiiiiiii e 154
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Presentation 1—Felix Doucet, Quebec Ministry of Transportation
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Presentation 2—Tom Yu, FHWA
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Presentation 3—Linda Pierce, NCE
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Presentation 4—Vicki Schofield, AASHTO
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Presentation 5—Chad Becker, Applied Research Associates Inc. (ARA)
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Future Enhancements

- Characterization of cementitious stabilized layers (NCHRP4-36 [Report 789])

- M | Properties of Cold In-Place Recycled and Full-Depth Reclamation Asphalt
Concrete for Pavement n (NCHRP 9-51 [Report 863])

« Slab/underlying layer interaction {(NCHRP 1-51)

+ Influence of geosynthetics (NCHRP 1-50)
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Presentation 6—Steven Durham, University of Georgia
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Presentation 7—Affan Habib, Virginia DOT
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Presentation 8—Scott George, Alabama DOT
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Presentation 9—Halil Ceylan, lowa State University

Authors / Research Team

* Orhan Kaya, CCEE, ISU

* Leelasaipraveen Gopisetti, CCEE, ISU

* Halil Ceylan, Ph.D., CCEE, ISU

+ Sunghwan Kim, Ph.D., P.E., InTrans, I1SU

* Bora Cetin, Ph.D., CCEE, ISU

Acknowledgments

* Chris Brakke, P.E. (TAC — A DQT)
* Ben Behnami, P.E. (TAC — IA DOT)

* Robert Lytton, Ph.D., P.E. (Texas A&M University)

Outline

* Background: Reflective Cracking Models

= Pavement ME Design
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Outline

* Pavement ME Design Reflective Cracking
Predictions for lowa HMA over JPCP

lowa HMA over JPCP Design Examples

« Two lowa HMA over JPCP roads
* US34/Clarke Co./1/MP 117.04 to 117.57
* |AS5/Monroe Co./1/MP 25.74 to 34.23

* Two analysis cases for existing JPCP conditions on
each road

*» Case 1: 20 ft. joint spacing and 10% slabs
repaired/replaced after restoration

* Case 2: 20 ft. joint spacing and 0% slabs
repaired/replaced after restoration
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Outline
* Sensitivity Analysis of Pavement ME Design
Reflective Cracking Predictions
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Sensitivity Analysis: Design Inputs

* Design Inputs related to traffic levels and layer
thicknesses

Sensitivity Analysis: Design Inputs

(Cont’d)

« Fixed design inputs for all cases

Teaffic level Low Traffic Medium Traflic High Traffie Input Parameter Base Case
Base | Lover Cose [UpperCase [ "Tlowar Case [UpperCase | o " Lower Case | Upper Case Design Life 20 years
i [ P = [ ey Pl Case Py pulip Reliability 50% for all distresses
DT T = S g e e T e . AADTT Category Principal Arterials — Interstate and Defense
AC Thickness 2 15 3 3 2 a 3 a 8 Route
IPCP Layer Thickness| 8 4 12 10 5 12 12 6 16 e 4
Base Thickness 4 F3 & 3 3 9 ] 5 12 Number of Lanes in Design 2 for low traffic/3 for medium and high traffic
Direction
Truck Direction Factor 50
Truck Lane Factor 75 for low traffic/55 for medium traffic/50 for
high
Default Growth Rate 0
First Layer Material Type Asphalt Concrete
Second Layer Material Type Portland Cement Concrete
Base Type Granular Base
| Subgrade Material Type Sail
Cont'd
on ey i o | towercne | mpercon
(afterative | {Aermative
L case 1) case 2]
: : Layer InputParameters
. [
All design input  Eofeeeieess
beita in AC 5igme dal Curve 280 %009
param eters and pna In AC Sigmaidal Curve 390 0993
Hective Binder Content in AC 104 03
iati Al Vids in A 650 08
variations e Srerg ST o f=
Aggrogpte Cocficiont of Conteaction n AC ED s =
3PP Layer Inpul Parameters
Design Lane Width 1 T 1]
Joint Spacing. 15 1) 20
Dowel Dismeter 12 10 ie
Tied PCC.LTE (%] el 5 7
PE Unit Weight 150 120 160
PCC Poiszon's Ratio 015 010 I
FCC Con?_of Thermal Bxpancion 3 5 3
PCC Thermal Canductivity 125 05 2
PCC Modulus of Rupture at 28 days &0 08 2
Siabs 135500 or replaced afer restoraton (R | 20/20 7 B
before restarstion %)
R ootz dimresiadar eplaed aFar T1=30720 [01=0A0) |0
restoratien s before ressratian ()
Tranrueres o ntload tramcFer Ficiency (5] = = 7
Granular Base Layer Input Parameters
Base feslient Modulus 25060
Subgrate Layer Input Parameters
Subgrase A lent Moduius I T 0000

95




Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

96



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

97



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

98



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

99



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

100



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

101



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

102



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

Presentation 10—Bob Lytton, Texas A&M University
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Presentation 11—Georgene Geary, GGfGA Engineering
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Presentation 12—Jeffrey Mann, New Mexico DOT

125



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

126



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

127



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

128



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

129



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

Presentation 13—Ryan Barrett, Kansas DOT

Outline

#Full-Depth Pavement Design Thickness Comparisons (AASHTO 93
KDOT Pavement ME versus Pavement ME)

Comparisons Wlth AASHTO 193 Designs » Performance Criteria (Before and After)

»Impacts of Performance Criteria Tweaks
#Further Evaluation While Moving Toward Full Implementation
> Agency Perspective — Concerns and Possible Solutions

Third Annual Pavement ME Users Group Meeting
Nashville, TN
November 8, 2018
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Impacts of Design Criteria Changes

#To be investigated as part of the current local calibration
efforts on the following research projects:
#Pooled Fund TPF 5 (311)
#»K-TRAN KSU-18-2

»No data yet

Future Local Calibration Effort — Rigid
Pavement

»Refinement of the initial local calibration effort is under way

> More accurate data needed for concrete, subbase, and soil properties
to improve accuracy of local calibration.
#Resilient modulus values for CTB, FDR, and aggregate bases
»Resilient modulus values for treated and compacted subgrade
#ldentify city and county JPCP segments where transverse slab cracking is
occurring to study historical performance and compare with predicted values
to improve local calibration

Future Local Calibration Effort — Flexible
Pavement

»Refinement of the initial local calibration effort is under way
¥ Better characterization of typical hot mix asphalt mixtures (virgin &
with RAP/RAS)
»Dynamic Modulus Testing
#Fracture Testing
»Investigate low-temperature cracking behavior
»Creep Compliance Testing
#Indirect Tensile Strength Testing
» Derive Ky, K, and K; for Rutting model
>Repeated Load Deformation Testing

Long-Term KDOT Concerns & Possible Solutions

»Time, effort, and resources (both human and monetary) to refine local calibration
of the Pavement ME software each time the software is updated will be difficult
to estimate and budget for in future years

> Possible Solution: Python Software

#Difficult to model climate and soil conditions over time and negative effects they
may have on a pavement structure

»How often will the Pavement ME local calibrations need to be revisited?

»5-Year cycle

»Will the benefits of adopting the Pavement ME software outweigh costs of
updating load spectra, climate data, and other updates to the software over
time?

*To date, lots of time, resources, and effort has been put forth with no
implementation to date
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Presentation 14—Ramon Bonaquist, Advanced Asphalt Technologies
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Presentation 15—Jason Blomberg, Missouri DOT
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Presentation 16—Syed Haider, Michigan State University
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Presentation 17—Rhonda Taylor, Florida DOT
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Presentation 18—Wouter Brink, ARA

146



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

147



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

148



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

149



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

150



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

151



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

152



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

153



Third Annual Meeting — Nashville
AASHTO Pavement ME Users Group Meetings Nov 7-8, 2018

Presentation 19—Harold Von Quintus, ARA
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