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F|rst of All — Thank you lllinois

Current Pooled Funds (MnDOT)

- National Accessibility

- Clear Roads

- National Road Research Alliance

- Enhancement Intelligent Construction
Data Management System (Veta)

« NCAT Pooled Fund

« Cracking Experiment
« Preservation Experiment

Past Pooled Funds

- Low Temperature Cracking (phase-l and Il)
- 2008 MnROAD Phase-Il Research

- Wide Based Tires

- Many others + University of Illinois Studies




Why Invest into Pavement Research?
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Why Invest into Pavement Research?
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MnROAD History

* MnROAD Owned and Operated by Minnesota DOT

e 23-Years of Long Term Customer Service
* Minnesota Department of Transportation
* Minnesota Local Road Research Board
 SHRP Il / NCHRP / FHWA
* Pooled Funds Efforts (States) / Industry
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MnROAD and Minnesota Test Sections

MnROAD Overall Studies Low Volume Road
* 35 unique ongoing studies - I * Local Road Research Board
* 141 unique test sections  F L s . (MN - City and Counties)

» ° 19 Studies / 49 test
sections

Additional Offsite Test
Sections
o Partnership - National
Center Asphalt
Technology (NCAT)
o US-169 and CSAH-8
o 70t and 80t Street
(2019)

Interstate 94 Westbound
* Mainline (3.5 miles)

o 12 ongoing studies / 44 test sections
* Old Westbound (3.5 miles)

o 4 ongoing studies / 48 test sections




MnROAD Operations Research Support

* Research Development
* Partnerships
* Construction

* Traffic Loadings

* Performance Monitoring |
e Pathways Van | 111'
*Cracking / Rutting / Ride / FWD, ..... &= SN ST i f-'[.

* Sensors ° Sy ey | =

eStatic (Environmental)
*Dynamic (Traffic Loading)

* MNnROAD Database



MnROAD Winter Operations

Plow and Salt
Interstate 94 — Bare Pavement Policy
Low Volume Road — Like a county road

Limited Performance Monitoring



National Research Initiatives

o 'Tiational Center for
G\ sPhalt Technology m1 DEPARTMENT OF
R TRANSPORTATION

at AUBURN UNIVERSITY

National Pavement Preservation Study

Development of a National HMA Cracking Test
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MnROAD/NCAT Partnership

*Partnership M) rRNsporTaTiON
 Build Off of Lee Road 159 Experience P T
* MnROAD (North) / NCAT (South) B
 Offsite Low and High Volume Road Installations s
* FP2 / National Center for Pavement Preservation
e Government / Academia / Industry involvement
*Goals
» National Study (Climatic zones)
* Construction Consistency
* Provide consistently collected data / analysis
e Quantify the life extending benefits

National Center for Pavement Preservation
/ZAhke PP MICHIGAN STATE UNIVERSITY

I ; ' DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING



http://www.fp2.org/

Preservation Group (PG) Experiment

MNRGAD

Performance = f {condition, traffic, climate)
Good team(!), materials, designs, placements
Design verifications-using actual onsite materials
All rates pre calibrated and- verified as placed
MAP-21 (cracking, rutting, roughness) focus

‘Many other non MAP-21 performance measures

Consistent Contractor - .
MnDOT Lead State for Phase-|l

National Center for
sphalt Technology

at AUBURN UNIVERSITY



Roadway Details

Natmnal Center for
alt Technology

CAT

Traffic volume
Thickness (inch)
Section length (feet)

# Test Sections

Age (Years)
@placement

at AURURN UNIVERSITY

Low
5.5
100

23
14

High
9.9

528
34

Low High
7.0 6.5
528 528
22 21
6 6

m DEPARTMENT OF
TRANSPORTATION



Northern Layout of US-169/CSAH-8

(4 miles North)
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Test Section Layout - Assessment




Test Sub-Sections




Test Sub-Sections

Fair: 5 - 20% Utilizing FHWA Performance Measures



Pavement Preservation Benefits/Analysis

0% % 00
O OIGOCRORTS

Rehabilitation

Condition

Pavement Condition

Time / Traffic



- Benefits = f(Pretreatment Condition)

0 &

Section 11: Single layer micro surfacing
Age, Years

Y
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“Fair” Life Extem Benefit

“Fair” Condition-improving
Benefit at End of Year 3

MAP-21 Cracking

Green = "Good" (<5%)
Yellow ="Fair" (5% = 20%)
Red="Poor" (=20%)

RN U

1 3 i | 5
Good - Treated Fair - Treated —a— Poor - Treated

Good - Untreated Fair - Untreated — & —Poor-Untreated

National Center for
sphailt Technology
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Open Graded Friction Coarse “OGFC”

OGFC/PCC conventional tack
OGFC/PCC ultrafuse tack

OGFC/HMA ultrafuse tack
OGFC/HMA conventional tack

August 2016 — Hardrives Contractor



Alabama Study Observations

Lee Road — 159 Initial Analysis Starting Place

* Developing the subsection analysis
* Tied to FHWA performance measures

Route and Seal — Good as a stand alone treatment
* Overbanding — Good with Treatment Combinations
3X Chips (High Vol) — Bleeding tendency

Thinlays good performance

Good <95
Fair 5-20 5-10 95-170

poor | NNEIEONNN IOR IO

5 cracn m i




Minnesota Study Observations

Early — only 2 winters
Thermal Cracking Observations

Snow Plow Damage
Development of a MicroSurfacing Field Test




Northern Cold Recycle, HIR,-FDR

80* Street (lower volume)
1 mila — 4 methods
ast sections
y intersections

£ | -:—#

70" Street (higher volume)
1 mile — 4 methods
4 - 500 test seclions within each area
away from turn lanes and CR-19 trafficcircle)

National Center for
sphalt Technology

CAT

at AUBURN UNIVERSITY

MNRGAD



Cracking Group {CG) Study

National Center for
sphailt Technology

MnR(jAD Alabama Lead Stat_e for Phase-ll

at AUBURN UNIVERSITY



2016 MnROAD Mix Designs

HMA Performance Test Experiment

Aggregate CRACK
MIX DESCRIPTION | RAP | RAS | CELL BINDER Size POLY POTENTIAL

High TempMix | ~30 | 5 16 | PG 64S-22 12.5mm No High

High Temp Mix | <20 | 3 17 | PG 64S-22 12.5mm No High

HighTemp Mix (<20 | O 18 | PG64S-22 | 12.5mm | No | Med/High

High Temp Mix +

regressed voids | <20 | O 19 | PG64S-22 | 12.5mm | No | Med/High

(3.0)

Soft Binder Mix | >30 | O 20 | PG52S-34 | 12.5mm No Med
Typ'ca'“;‘;)‘:"'Temp <20| 0 | 21 |PG58H-34 | 12.5mm | Yes Low
Typicallow-Temp | ., | o | 55 | pG5gH-34 | 12.5mm | Yes | Low/Med

Mix + limestone

HiMA Mix <15 0 23 | PG 64E-34 12.5mm Yes Low
MnRCGAD CAT

at AUBURN UNIVERSITY




National Road Research Alliance

Pooled Fund Project
* Phase-l (2016-2019)
e 7 States
 ~50 Associates

i Membership
 Big States — 150K/year

* Small States — 75K/year
(based on more/less than MnDOT SPR $)

Associate Members

Strategic Implementation Through Cooperative Pavement Research ( U N |Ve I's |t | eS, I N d u St ry,
King for f Associations, Consultants)
Loo Ing Tor ruture partners - . 2K/year

http://www.dot.state.mn.us/mnroad/nrra/index.html
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National Road Research Alliance

Tech
Transfer

How it works

* Funded So Far:
* 8 Long Term Research Projects
e 8 Short Term State of Practice
* Implementation
* Technology Transfer
* 6-8 more projects in 2019

Executive
Committee

Pr_eventive
Maintenance

Geotechnical

Intelligent
Construction
Technologies

* Proposed Future Use

* NCAT type of overall pooled fund

ted in 2021
Looking for future partners - expectedin

http://www.dot.state.mn.us/mnroad/nrra/index.html
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National Road Research Alliance

lllinois DOT Representatives

Executive Committee Megan Swanson
Brian Pfeifer
Charles Wienrank

Tech
Transfer

James Krstulovich
Charles Wienrank

Jim Trepanier
Charles Wienrank

Executive
Committee

Heather Shoup
Andrew Stolba

Preventive
Maintenance

Geotechnical Mark Gawedzinski

Intelligent
Construction
Technologies

Brian Hill

Looking for future partners -
http://www.dot.state.mn.us/mnroad/nrra/index.html
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, Technology Transfer
N RR/I\ Short Term Re:::rch\

National Road Research Alliance

NRRA Team | Topic
Flexible Tack Coats

Longitudinal Joint Construction Performance

Rigid Design and Performance of Concrete Unbonded Overlays

Repair of Joint Associated Distress Pavements
Geotechnical Larger Subbase Materials
Subgrade Design for New and Reconstructed Roadways
Pavement  Surface Characteristics of Diamond Ground PCC Surfaces

Maintenance p,yement Preservation Approaches for Lightly Surface

Roadways

R SRF Consulting

Develop < Collaborate ¢ Research ¢ Implement € Sustain.




A e —

National Road Research Alliance . b
Rigid Team

Team Project Contractor

HMA Overlay of PC and Methods of University of New

Enhancing Compaction Hampshire
Flexible

American Engineering

Cold Central Plant Recycling el s

University of

Fiber Reinforced Concrete Minnesota Duluth

University of
Pittsburg

Early Opening Strength to Traffic

Optimizing Concrete Mix Components lowa State

Develop ¢ Collaborate @ Research ¢ Implement € Sustain.



BIHE T e

National Road Research Alliance .
Pavement Maintenance Team

Team Project Contractor

Recycled Aggregates
Geotechnical lowa State
Large Stone Subbase

Maintaining Poor Pavements SRF Consulting

Pavement

Maintenance i .
Partial Depth Repair Braun Intertec

Develop ¢ Collaborate @ Research ¢ Implement € Sustain.



MnROAD Construction Tools

 \Veta Software TPF-5(334)
* HMA Rolling Patterns

* Paver Operations / IR Temperature Bar
3D GPR / Rolling Density Meter

Playback File: 052SWIUL_21_14__ D04 F’ave SCa n.

GGk =40




National Request for Ideas

() ideascale  commurities ~ By = M

* New Test Sections

. L]
rm/y‘ MN Tramsportation Research Gollaboration Site N Ew CO nstruction
......... (A0 MnROAD Test Sections o Re h a b i I itat i O n

* Maintenance
rt:tfe?eﬁzct:ﬁi: dset:::tions P N R RA 0 r Ot h e r

Campaign Activity

® 2ideas Posted I nte re Sts

0 Comments

MORE DETAILS

[ SUBSCRIBE TO CAMPAIGN ]
M 1 votes

Recent ¥ Popular

a Shannon Fiecke

Campaign Owner . R h I d

MNROAD TEST SECTIONS GoTiG BiARLED CAMPAIGN TEAM e S e a rc e a S
Evaluation of Taconite and Calcined Bauxite High

L]
i 0 - * NRRA Fundin
Friction Surface Treatment (HFST) Campaign Funnel
A previous 8-state study indicated that calcined bauxite usage led to an 86% reduction in - -
accidents at those locations. However, this study considered calcined bauxite only. Mesabi friction 4 ALL STAGES 2/DEAS ®
aggregate, a much cheaper alternative, has been successfully used on several bridge deck I e S O e r u n I n g

overlay projects in Pennsylvania in 2017 and 2018. There is a critical need to obtain real field data 6 s
for a direct comparative performance evaluation ... more » -

Submitted by maras002 (@maras002) on 30th Aug | Add your comment ACTIVE
Idea Submitted by : Larry Zanko [ Moderate Idea ]

Active Campaigns

MnROAD Website or
http://www.dot.state.mn.us/mnroad/newideas.html
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2019 NRRA Ideas

NRRA teams developing ideas to be funded
e Each Teams ~$180,000 each — contracted this winter 2019
* |ntelligent Construction Technology Team ~$480,000

Ideas being considered (both Technology Transfer / Long Term)
* Flexible Group

Mix Rejuvenator Synthesis
Mix Rejuvenator Test Sections

e Pavement Maintenance

Service life enhancement of substrates overlaid with thin
overlays (UTBWC, chip seals, & micro surfacing) — 30K
Synthesis in spray surface rejuvenators — 20K

Test sections with rejuvenators — 100K

PCC Rehabilitation Project — 30K



Full Depth Reclamation

(Industry Partnership)

*Road Science Partnership
3 Cells (mainline) / 1 Cell (LVR)
*Observations

*2.75” Interstate surface on engineered FDR

*Engineered emulsion = balance stiffness/flexibility
*Benefits

*Design for distressed pavements/Full depth repairs

Injection of
stabilizing agents

[ Operating direction . 2

e Milling drum

AN
AN S LN
0 gﬁ#-‘:

i Granular material

Sustainable l
practice ‘

Distressed pavement



Importance of Drainage

Asphalt

—Deterioration asphalt
—Increased roughness (ride)

Concrete

—ML Observations (high traffic)
* None - PASB used
*Some - Class-5 / well sealed joints / edge drain
*High amount - Class-5/ no edge drains

—LVR Observations (low traffic)

* If sealed class-5 is not as destructive
* If not-sealed class-5 can develop joint damage

Benefits
—Importance of drainable bases / sealing
—Effect on ride




MnROAD Partnership

October 2018 - Cargill and Hardrives

West Transition 1-94

I\
o 1)

2 Mix Designs / 4 New Test Sections
 Control - 25% RAP Superpave (SPWEB540 / PG 585-28)
* High RAP - 45% RAP Superpave (SPWEB540 / PG 585-28 / Anova)
* Lab Testing / Long Term Monitoring

Example of successful partnership for both industry and the state



MnROAD and LTPP InfoPave

FHWA and i-Engineering

Federal Highway Adm

g Room Contact Sear

LTPP

!‘;Infopavé

ut Programs Resources Briefin

Blo' 5 DATA  VISUALIZATION  ANALYSIS TOOLS LIBRARY OPERATIONS  NON-LTPP

About LTPP

The Federal Highway Administration Long-Term
Pavement Performance (LTPP) program collected a
large amount of research quality pavement
performance information. Below documents provide
an overview of LTPP and this web portal.

W LTPP Program Brochure J|

W InfoPave™ Brochure A

W LTPP IMS User Guide J

W LTPP Book

M Introduction to LTPP InfoPave

Go To Library

Top Features

~ & | s— |
_ ooo
98]

~ oo

LTPP Climate Tool LTPPBind Online

MnROAD Access

* Data

* Pictures

* Reports/Software

Select and Download Data

The Select and Download Data feature contains data
tables that are organized hierarchically under the
Structure, Climate, Traffic, and Performance
categories.

®

——
Ca
e

Section Summary

il

Trend Analysis

-

Sign In | Data Bucket (0) ¥ | Customer Support | Help ¥

Go

Search

Map LTPP Sections

The Map feature displays LTPP pavement test sections
geographically for data presentations, analysis, or
section detail information.

M

Reference Library

Non-LTPP Data

Report

Ties to

* LTPP Data
* Westrack
* C-SHRP

MnROAD Website Soon!
TRB 2019




Autonomous Bus Testing at MhROAD

Salt

o,
o

M Essssie. A R
'A’
IM | snow / ice

T First 5 Transit

el

Collorade Departrment of Trangportalion




Technology Transfer Efforts

Research Pays Off Seminar Series

° Every 3rd Tuesday TRANSPORTATION
°*10-11 am

MnROAD

Muterials Home  Road Resssrch  MeROAD NRRA  NCAT & hip

N R R/n\ N RRA Research Pays Off Seminar Series
National Road ll?::i::i?/v’lzs e ° —FO I I OW N R RA O n fv,,.:{jm — mowj e

Want a specific

opic coverad?

t
S samirar

ardact us

Road Research wil provide 2 monthly seménar o
Pavement Workshop . . TgREONT research 10pes Tual wil Make an mpact on e o S 1910 9ot on our araal Sstrtion it
May 23'24/ 2018 LI n ke d I n j,‘;o}::;;!:—" e I e slate OF Mipeesota and aound
—ontinuing Educaton and Conference Cender
* May 22-23 2019

Workshop NCAT Partnership Meetings
% Y5 Newsletters e 2019 Spring (NCAT)
P * Highlight Members * 2019 Fall (Minnesota)
* Highlight NRRA Projects
* Highlight Emerging
Technology
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