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aƴwh!5Ωǎ Mission Statement
όaƛŎƘŀŜƭΩǎ ±ŜǊǎƛƻƴύ

ÅOur goal is to provide safe, long-lasting pavements that cost less to the 
taxpayer and the environment.
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Outline 

ÅAsphalt Additive = anything in mix other than binder or aggregates 

Åά!ŘŘƛǘƛǾŜǎέ- 2022 MnROAD NCAT Additive Group

ÅRecycled plastic; Ground Tire Rubber; Aramid Fibers; SBS Polymer

Åά²ŀǊƳ aƛȄέ ς 2008 MnROAD and Upcoming RFP

ÅάIƛƎƘ w!t κ wŜŎȅŎƭƛƴƎ !ƎŜƴǘǎέ нлмф ς Mix Rejuvenator Test Sections
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MnROAD Additive Group
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MnROAD / NCAT Partnership

Ғнлмр- Formalized Partnership working on National Needs:
ÅFull scale accelerated test facilities
ÅNorth / South Climatic Zones / Sections
ÅCAPRI (NCAT Lead National HMA Consortium)

2015-2021 - Cracking Group Experiments
o 6 year of partnership with 10 Government Agencies
o HMA cracking test for LTC and fatigue cracking

2021- present - Additive Group Experiment 
Å NCAT focus on fatigue cracking
Å MnROAD focus on Reflective Cracking
Å Continued National Research Coordination 

2012- present - Preservation Group Experiments
Å Life extending benefits of pavement preservation techniques
Å 8 year of partnership with over 24+ agencies
Å Developing next phase ς starting in January 2024

Foundation for Pavement 
Preservation

Industry members

FHWA



Sponsor Recognition

Å MnROAD Reflective Cracking Challenge

ÅDesigned to simulate HMA overlay conditions (majority of DOT 

paving efforts)

ÅMnROAD / NCAT Additive Group (NY participation)

ÅNRRA research contract awarded to University of New Hampshire

Å Dr. Ben Bowers is sub -contractor for LCA Companion test sections on NCAT Test 

Track (2021) and in Missouri (2023)
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National Road Research Alliance

Å TPF-5(466) - Fee Structure / year (five years)

Å Phase-1 complete (5 yr) ς Now into Phase-2 (year 3/5)

Å 14 Full Agency Commitments (yellow)

Å $75K /$150K Annual Commitment

Å 12 States, Illinois Tollway, LRRB

Å FHWA is also a contributing partner

Å 2 ICT Commitments (Green) 

Å $25K (ICT Team only ς Veta Efforts)

Å GA and NY 

Å ~85+ Associate membership

Å 2K/year - Associations, Industry, Consultants, Universities

Å Upper Great Plains Transportation Institute
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National Road Research Alliance Overview

ÅOrganizational Structure
o Executive Committee (2 reps/agency)
o 5 Technical Teams (agency and associate reps)

o Technical Chairs
o MnDOT Representative

o MnROAD Facility Utilized

o Outreach is done in the technical teams
o Lauren Dao, MnDOT 

Executive 
Committee

Flexible Rigid

Preventive 
Maintenance

Intelligent 
Construction

Technologies

Geotechnical

Outreach



MnROAD- Minnesota Road Research Facility
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MnROAD I 94 Mainline

I 94 eastbound 
to Minneapolis

MnROAD Low 
Volume Road

MnROAD Site 
Office and 
Operations

MnROAD I 94 Original 
westbound (1972)

I 94 westbound 
to St. Cloud



2022 MnROAD Reflective Cracking Challenge

ÅExperiment designed to better match research to MnDOT 
network applications

ÅBOB = bituminous over bituminous ~50% network
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MnROAD Reflective Cracking Challenge

нΦрέ tD ру{-28

мΦрέ tD ру{-28

нΦлέ ¦ƴƛǉǳŜ 
Surface

ÅtŀǾŜŘ прлΩ ǇŜǊ ǎŜŎǘƛƻƴ
ÅнллΩ ǊŜŦƭŜŎǘƛǾŜ ŎǊŀŎƪƛƴƎ
ÅнллΩ ŎƻƴǾŜƴǘƛƻƴŀƭ



MnROAD Reflective Cracking Challenge

нΦрέ tD ру{-28

нΦрέ tD ру{-28

нΦрέ tD ру{-28

мΦрέ tD ру{-28

нΦрέ tD ру{-28

мΦрέ tD ру{-28

нΦлέ ¦ƴƛǉǳŜ 
SurfaceMilled surface

нΦрέ tD ру{-28

нΦрέ tD ру{-28

Transverse Saw 
Cuts



Saw-cutting
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ÅCǳƭƭ ŘŜǇǘƘ όрέύ ǎŀǿ Ŏǳǘǎ ǿŜǊŜ ƳŀŘŜ нпΩ  ǘƘǊƻǳƎƘ ǘǊŀǾŜƭ ƭŀƴŜǎ

Å  Cuts were minimally cleaned with leaf blower and wire

Å No cleaning after milling
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Surface HMA Mix Details

Å10 Sections with differing surface HMA
o Controls 

1. PG 58H -34 (modified) 2239
2. PG 58S -28 (unmodified) 2230
3. PG ~49 -34 (unmodified) 2238

o Additive Sections
4. Aramid Fiber 1 w/ PG 58H -34 (modified) 2233
5. Aramid Fiber 2 w/ PG 58H -34 (modified) 2234
6. Dry Plastic Additive w/ PG ~49 -34 2236
7. Dry Rubber Additive w/ PG ~49 -34 2237
8. Wet Plastic Additive 2232
9. Wet Rubber Additive 2235

o Super Pave 5.0
10. PG 58V -34 (modified) (NRRA) 2231

ÅAll mixes contain

ÅMnDOT Traffic Level 5 (10<30 mESALS)

ÅSuperpave Gyratory BMD 

Åҁέ aŀȄ !ƎƎ ό{t мнΦрƳƳύ

Å20% RAP

w/ PG 52-34 from Mathy



Contractor and HMA Plant

Å Great collaboration/ buy-in from paving contractor (C.S. McCrossan) and 
HMA plant (Martin Marietta ς Elk River Plant) 

Å Additive Group Mix was procured separately from MnROAD I-94 paving 
contract

ÅAllowed for early collaboration with MnROAD, plant (MM), and NCAT



NCAT Testing and Monitoring

Å Buzz Powel and Nathan Moore at HMA plant (40 minutes from MnROAD)

Å Dialing in mix

Å Plant energy usage 

Å Suri Giaganti at MnROAD



Field Performance through Fall 2024

ÅNo cracks

ÅSmooth ride

ÅNo ruts
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Å 21 months of traffic
Å Mild winter 2023-2024
Å Some of summer 2023/2024 high temp days
did not have traffic on mainline
Å Past experiments show 2-3 years before cracking



Rutting and Ride Data Collection

ÅUpgraded Pavement Condition Survey 
Vehicle

ÅPathway Van is now a Truck 

ÅImproved Laser Density

ÅSingle 3D Laser for Lane Width 
(Eliminates Noise From Laser 
Overlap Midlane)

ÅNew Software Package (with New 
Glitches)

ÅFine Tuning Needed
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Performance - Ride
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Performance - Rutting
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Performance - Rutting
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Performance - Rutting
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Performance- Cracking
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10/09/2024
11/6/2023 1/19/2024

2238 ς XX-34 (unmodified)



Performance- Cracking
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10/09/2024
11/6/2023 1/31/2024

2232 ς 52-34 (wet plastic additive)



Performance- Cracking
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10/09/2024
11/6/2023 2/1/2024

2230 ς 58-28 (unmodified)



MnROAD NCAT Additive Group Project Takeaways

ÅHMA Plant able to accommodate additives with minimal disturbance

ÅMartin Marietta ς Elk River

ÅHi-Tec Asphalt Feeder system for dry process

ÅGood initial performance

ÅWaiting on field distress

ÅUNH / NCAT/ MU extensive laboratory testing being conducted

ÅLCA documented for each additive section

ÅInvestigation into from MnROAD is not MnDOT Endorsment
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Warm Mix Asphalt in Minnesota

ÅUsed successfully for over 15 years

ÅMore commonly used as compaction aid

ÅResearch has shown promising performance in Minnesota; MnROAD 2008

ÅCrow Wing County successfully specifies reduced production temperatures
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Warm Mix Asphalt in Minnesota

Å2025 Construction season MnDOT WMA Incentive

ÅNRRA Study - Field Validation of Using Warm Mix Asphalt at Reduced 
Production Temperatures for Balanced Mix Design 

ÅBMD with +oil versus BMD +WMA

ÅField project in Texas; + 2 more sites in 2025 (VA & MO)

ÅNational Center for Asphalt Technology ς Dr. Fan Yin

ÅIngevity ς Jenna Bowers (Industry Partners) 

ÅMN LRRB Study 

ÅMnDOT Research looking for 2025 projects

12/12/2024 mndot.gov 29



High RAP and Rejuvenators
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Asphalt Mix Rejuvenators - General
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ÅDŜƴŜǊŀƭ ǘŜǊƳ άwŜƧǳǾŜƴŀǘƻǊέ ǳǎŜŘ ƛƴ ǘƘƛǎ ǇǊƻƧŜŎǘ

ÅProper name is Recycling Agent (RA)

ÅUsed to increase recycled (RAP or RAS) content in mix

ÅDifferent products (and sources) behave differently

ÅάwŜƧǳǾŜƴŀǘƻǊέ vrsΦ άǎƻŦǘŜƴŜǊέ



Asphalt Mix Rejuvenators - General
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Arambula, Edith & Kaseer, Fawaz & Epps Martin, Amy & Yin, Fan & Garcia Cucalon, Lorena. (2018).
 Evaluation of recycling agent dosage selection and incorporation methods for asphalt mixtures with high RAP and RAS contents.
 Construction and Building Materials. 158. 432ς442. 10.1016/j.conbuildmat.2017.10.024. 



Asphalt Mix Rejuvenators - Background
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ÅRejuvenators/Recycling Agents have been around for while but have recently 
gained more attention with bio-products entering the market

ÅMany producers, sources, and sales-representatives

ÅVarying performance and recycled content allowed

ÅNCHRP research on lab testing and dosing; field project ongoing

ÅLimited field performance available



Project Objectives

NRRA Flexible Team wanted to answer:

1. Can mix rejuvenator be incorporated into the HMA plant and construction 
process?

2. How well do these products perform in real world conditions?

3. What are rejuvenators doing to our asphalt and how long does it last? 
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Project Details

TH6 from south of Emily to Outing, MN

Å5 inch existing asphalt
Å2 inch mill and fill
Å1.5 inch wearing course overlay (SPWEA340B)
ÅRejuvenators in this lift only

ÅAll Research Sections placed in southbound direction


