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Our Role

AMake concrete better!
AEducation and training
AProvide state of the art guidance
Almplementing best practices
AProviding strategic solutions
Alndependence as third party experts
ALeveraging funding

I Uniting to ‘

advance

concrete
pavement
researchand
technology




National Concrete Consortium

ANational Concrete Consortium (NC2)
A35 States meet twice a year
AWhere next?

AApril 11-13, 2023
Savannah, GA

AINFORMATION EXCHANGE!
AResearch needs

APooled Funds

AMAP Briefs and E-News
ATraining




TTCC Training Opportunities

2022-2023

TRAINING OPPORTUNITIES FOR TTCC STATES

INSPECTORS’ WORKSHOP
Intended for i as well as i this p provides guidance and
instruction on the basics of concrete paving. The training material highlights the importance
of quality, discusses key safety issues, and overviews concrete materials and properties,
paving operations, testing, and overall inspection practices. The workshop is beneficial

as a refresher course for those experienced in concrete paving but also presents less
experienced participants with the fundamentals needed to prepare for an upcoming paving
project. Topics include the following:
+ Why is inspection necessary?

* What happens when you are finally paving?
+ Whatis quality assurance (QA) for * What is the inspector’s role?
concrete paving? * What do you look for in urban paving?
+ Whatis concrete? « What about all the other road building stuff?
* Whatdo you need to starta project? * What kind of paperwork do you need to

+ Whatkinds of equipment are used? fill out?

+ What happens before you start paving?

SUSTAINABLE CONCRETE PAVEMENTS WORKSHOP

This workshop is based on the CP Tech Center publi ble Concrete P:
A Manual of Practice. The workshop provides a clear, concise, and cohesive di

of pavement sustainability concepts and of ded practices for imizing the
sustainability of concrete pavements. It also includes an update on recent devel in

CONCRETE PAVEMENTS:

the sustainable pavement arena, including embodied carbon concepts, use of environmental
product declarations (EPDs), and life-cycle assessment (LCA). Topics include the following:

concrete * Concrete renewal

+ Design of
* Sustainable concrete pavement materials ¢ End-of-life recycling strategies

+ Construction considerations . of p

+ Impact of the use phase

CONCRETE PAVEMENT PRESERVATION WORKSHOP

This workshop is based on the third edition of the CP Tech Center's Concrete Pavement
Preservation Guide. The material presented in the workshop presents strategies for both
optimizing the performance and lowering the life-cycle cost of concrete pavements. Topics
include the following:

* Preventive maintenance * Load transfer restoration

+ Evaluation of concrete pavement * Diamond grinding and grooving

+ Slab stabilization and slab jacking * Jointand crack sealing

+ Partial-depth repairs s Overlays (new addition to the guide)
+ Full-depth repairs * Strategy selection

* Retrofitted edge drains

CONCRETE PAVEMENT
PRESERVATION G E

A

QUALITY CONTROL FOR CONCRETE PAVING WORKSHOP
This workshop is based on the CP Tech Center guide Quality Control for Concrete Paving:

A Tool for Agency and Industry. The material in this workshop can help both
and agency personnel become familiar with the components of comprehensive quality
control (QC) plans for concrete paving projects, improve existing QC programs and plans,
appropriately incorporate QC requirements into specifications, and understand the elements
of an agency’s QA program and why contractor QC is an important part of that program.
Topics include the following:
* Continuous improvement activities
 Efficiency, productivity, profit, and safety
benefits of good quality control

* Common agency QC requirements

* Tools, processes, and procedures to
meet these requirements

GuatyCatol for Concee Pavig:
ATool for Agency and Industy

e

CONCRETE OVERLAYS WORKSHOP

This workshop is based on the fourth edition of the CP Tech Center’s Guide to Concrete
Overlays. The material in this workshop aims to increase the technical proficiency of
experienced engineers in the use of concrete overlays on existing asphalt, composite, and
concrete p: ; provide less with the essential knowledge
to address the needs of various types of concrete overlay projects; and help all participants
recognize the versatility of concrete overlays. Topics include the following:

* Current information on continuously
reinforced concrete pavement overlays,
geotextile separation layers, and fiber
reinforcement

* Project evaluation and selection

* Design details and procedures
 Construction and maintenance of traffic
* Recent case studies that exemplify

project selection and construction for
various overlay types

INTEGRATED MATERIALS AND CONSTRUCTION PRACTICES
FOR CONCRETE PAVEMENT (IMCP) WORKSHOP

This workshop is based on the second edition of the CP Tech Center’s comprehensive
training tool and reference guide, Integrated Materials and Construction Practices for
Concrete Pavement: A State-of-the-Practice Manual. The workshop highlights the key

points of the manual to help engi concrete construction as an
integrated system involving several practices that affect each other. The workshop also
helps iti and i tests, and best practices to

identify materials, concrete properties, and construction practices that optimize concrete
performance. Topics include the following:

* Sustainability * Hardened concrete properties

« Design of concrete pavements * Mixture design and proportioning

* Materials + Construction of concrete pavements
* Cement hydration basics * Quality and testing

* Fresh concrete properties * Troubleshooting

RECYCLING CONCRETE PAVEMENT MATERIALS WORKSHOP
This workshop is based on the CP Tech Center’s Recycling Concrete Pavement Materials: A
Practitioner’s Reference Guide and its tech brief. Both publi provide
comprehensive resources that can help practitioners determine whether recycled concrete
aggregate (RCA) is a good match for a project, what applications make the most sense, and
how to specify and perform field inspections. Topics include the following:

+ Engineered nature of RCA * Mixture design basics when using RCA
* Breadth of applications for RCA

* Usage and performance expectations
of RCA

 Production of RCA

* Quality control when using RCA
* Potential benefits of using RCA

N

SPECIFYING AND ACHIEVING SMOOTH CONCRETE
PAVEMENTS WORKSHOP

Agencies aim to i T ifications regarding limits and
incentive/disincentive levels. Likewise, contractors attempt to account for the impacts.
thatvarious construction factors, such as the concrete mixture, paving equipment, and
paving crew, have on pavement smoothness. This workshop, based on the CP Tech Center's
Implementation of Best Practices for Concrete Pavements: Guidelines for Specifying and
Achieving Smooth Concrete Pavements, outlines best practices that can help agencies

and contactors specify and build smooth concrete pavements. Italso highlights real-time
smoothness technology and showcases field trials. Topics include the following:

+ Specifications and design
+ Construction of smooth concrete pavements
K‘ Measurement of smoothness

Ittt of et s o Gonrts Famns

‘Guidelings for Specitying and Achieving
‘Smooth Concrets Pavements

PERFORMANCE ENGINEERED MIXTURES (PEM) WORKSHOP

Recent developments in concrete testing technologies have yielded methods that are better

predictors of long-term performance than traditional measurements of concrete acceptance

such as strength, slump, and air content. Transportation Pooled Fund program TPF-5(368),

Performance-Engineered Concrete Paving Mixtures, assists states in the adoption of test

methods and technologies that will help them deliver on the promise of long-term concrete

durability. This workshop details the various components of the PEM program, including

the suite of tests that better predict long-term performance of concrete pavements. Topics

include the following:

* PEM tests for strength, including * PEM tests for cold weather, including the
maturity testing

* PEM tests for workability, including the * PEM tests for transport, including
resistivity testing

\ VKelly and Box tests

super air meter (SAM) and oxychloride tests

For more information and dates, visit the CPTech Center
website: cptechcenter.org

Technology Center

Nmm'mpm IOWA STATE

UNIVERSITY
i Institute for
=1 Transportation




Technology Transfer

ADeliver webinars

ATech Tuesday series
(Jointly with ACPA)

AP3C next week

APut on workshops

AMunicipal Paving Seminar
(Mankato, Dec 2022)

ATraining (Lunch and Learn)
AEngage through conferences




National Concrete Pavement Technology Center

PUBLICATION SNAPSHOT

From pavement construction to preservation, the National Concrete Pavement Technology Center has published B

numerous guides, reports, and technical summaries on a variety of concrate-ralatad topics, as illustrated below.

s
CONCRETE OVERLAYS
A PROVEN TECHNOLOGY
|

CONCRETE PAVEMENT
PRESERVATION GUIDE

Trails

C

I 1
" ! e National Concrete Povement | [OWA STATE
Uniting public agencies, industry, and researchers Technology Center (\ | | UNIVERSITY
around the country to address priority needs and gl u Instituts for
advance concrete pavement tachnology [T ] Transportation

cptechcenter.org 515-294-5798

Publications

Writing
Manuals and Guides
Techbriefs

Spreadsheets
Mixture proportioning

Videos
Fly ash
Overlays

Troubleshooting



COOPERATIVE AGREEMENTS

AFHWA Cooperative Agreement

APEM
AP&B Testing

A Sustainability: CPM TFG -\ ¥
ACarbon Footprint Evolution "I TR A

ALow Embodied Carbon Guide Spec
AEPDs for Concrete Paving
AClimate Challenge: IA Project
AResilience manual?
AOverlay repair?
APerformance Curves?




Airfield Pavement Technology Program

AFAA Cooperative Agreement
AOngoing Research Topics
-n$r' AASR

{l \\> AProportioning

Ac PT P ARapid repair

A Quality
ARubber removal
Airport Concrete Pavement
Technology Program

AUpcoming Research Topics
AThin Concrete Airfield Pav
AAirfield Resilience
APaving Starts/Stops

ATech Transfer
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Super Absorbent Polymers (SAP)

AThe theory 7 Internal Curing

ACan be batched like an
admixture

AExtra water in mixture is soaked
IN, to be released later

AFreeze-Thaw..?
AHow much?
AWhen to introduce..?
AEffect on properties..?




Transportation Pooled Funds

Performance Centered Concrete Construction
P3C: PEM follow-0 n é
Solir citati on 1582:

V-Kelly:
Workability test/measure
TPF 5(498)
Lead | ADOT, 7 statese




P3C 1 Performance Centered Concrete Construction

APEM - Successful effort in
accelerated time frame:

ACulminated in development
of AASHTO R101.

AChanging practice!

AOnl'y up to poi
but what happe




P3C 1 Performance Centered Concrete Construction

Fundamental philosophy remains
unchanged!

Consistently produce reliable high
performing mixtures atthe plante . b ut

what happens during:
Ofy:

ransport
Placement
Finishing
Sawing
Curing, etc.




L OW
Carbon
concrete?




MnRoad Test Section

ATest sections built at MNRoad on 1-94
AAIM:
AAssess CO, savings
AMeasure performance under traffic
A16 sections
AControl and optimized mixtures
AReclaimed fly ashes
ACarbon injection
Alnnovative SCMs




MnRoad Test Section

ARequirements

AHad to be batched in a RMC plant
AHad to be paved in a slipform paver
AHad to comply with MnDOT
performance requirements (PEM)

. ABuilt in July / August 2022

AData collected by commercial lab
and FHWA MCTC

Alnstrumented by MnDOT

AData being collated i opportunities
for reductions are significant
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AUTHORS
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EDITOR
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Op;'mizing Concrete Pavement Opening to Traffic

Introduction

Agency Opening Strength

1 E Requirements
% 5 . , ve devele
s | pecificd a minimunn
y On th fes obex

P (2.1-4.2 Mp,
binlYan Dam ct ol 2005




Agency Opening Strength Requirements 1 2020

AFrom a survey by Dr. Tara Cavalline (UNCC)

AConstruction traffic
A2,2007 3,500 psi compressive
A500 7 650 psi flexural Regular traffic
A3,0007 4,500 psi
A500 71 650 psi flexural

AMinnesota 350 i 500 psi flexural based on pavement thickness




Early Age Damage

Aln theory, early fatigue damage reduces pavement life
ANot documented in practice (SHRP SP 201)
Almportant to route traffic away from edges

ATesting at MNROAD 7 no damage occurring even with traffic at
estimated 73 psi flexural strength (p. 90, Khazanovich et al.,
2021)

AStrength develops more rapidly at higher ambient temperatures
I therefore, time to opening unconservative at lower
temperatures



EOT Recommendations

AEOT mixtures should prioritize low heat, low shrinkage, and durability
over strength

AAgencies should reduce opening strength requirements [1994 SHRP]

Table AZ. Opening to Construction Traffic—Construction Vehicles Using Flexural Strength ASTM C78 (modified from Accelerated
1994, p. 18)*

Thickness in inchas Requirad flaxural strangth, psi

B0 o - €= 390psi
| 6. 50 = o 4= 350pS]
70 o = = 300psi|

AUse conventional mixtures, if possible, particularly for weekend closures
AConsider small pavement thickness increases with lower strength
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Joints in Concrete Overlays

Optimized Joint Spac.:ing for _ AQ u | Ck S u m m ary

Concrete Overlays with and without o

Sersotiml Fiber Renfavosumt AApprox. 50% to 80% transverse joints

oy 2075 activated in thin overlays w/ short joint
spacing

ANear 100% in other types of overlays

ACracks also developed more slowly in
thin overlays w/ short joint spacing
AAn optimized joint spacing design that
takes joint activation into account
could be greater than current guidelines
QSRS S AFi bers didnot appear t
activation

(InTrans Project 15-559)




New ldeas

ASaw cut joints are costly to construct and maintain, and their
behavior iIs sometimes unpredictable (especially in thin concrete
overlays)

AFibers can help keep cracks tight, maintain aggregate interlock,
and reduce curling stresses
AGi ven the aboveé
Als it feasible to extend joint spacing in FRC overlays?
AWhat about eliminating the transverse saw cut joints and

allowing the pavement to crack on its own?




Worth County (IA) Test Section

AA joint-free test section was built as part
of a fAinormal 0 FRC o0V g
County in 2019

ANo transverse joints, still have
longitudinal joints at CL and shoulder

ACrack development in this section has been
monitored for the last 3 Y2 years

AHow well does this type of design work
In practice?
AWhat can we learn about cracking

behavior that might translate to all types
of fiber-reinforced concrete overlays?




Discussion

ACrack development has been
non-uniform

ADominant joint-like behavior

The original cracks have opene
much wider than the rest

Loss of load transfer could be a
concern for future performance
and ride quality




Discussion

AHowever, the majority of cracks that developed after the
first winter have stayed narrow and generally have good
load transfer performance

Aln these cases, fibers appear to be helping by creating
tight, well-performing cracks at a long effective joint
spacing

AAverage spacing is more than 25 ft i much greater
than the design spacing (12 ft) in the rest of the
project



Discussion

AThe joint-free design might not behave exactly as intended
thanks to the dominant joint-like behavior, but the section is in
good condition 3 ¥2 + years after construction




Wh at have we | ear nec

AFRC can successfully keep random cracks tight

Alt appears to be feasible to extend joint spacing in FRC
pavements while maintaining good joint performance

ASlipform paving with up to 7.5 Ib/cy synthetic
macrofibers can be accomplished without significant
mix changes

AUniform joint behavior is very important

AWe should be thinking more about uniform joint
activation in conventional concrete overlays and FRC
overlays




New Research and ldeas

Alf not all joints crack right away, especially when using fibers,
can early loading of the slab help activate the joints?

AUS 63, Minnesota:

Adjust the design

to the observed
behavior é.
or force behavior

to adhere to the
desi gne?
Zumbro




Accelerated
Staging




Plymouth Co (IA) Accelerated Overlay

AICPA /IADOT led effort
A9 mile 60 th

s [ 7 LJ PR AChallenge
L e T conventional thinking
17 =0 =] AShorten window by 2/3
"""" e A3 mile moving closure
M 1 x Almprove safety
Sl T TS s Alnstrumentation, MIRA

Credit : Greg Mulder, ICPA




Myth Busted!

A28 days allowed and
opened In 25 days i
Traffic Impact was for a
short duration

A12 x 12 ft panels viable
Conventional PCC Overlay - 60 days

option D of work i Roughly 90 calendar days i
ASuccessfully reduced Traffic Detoured for all project work

traffic impacts while
Increasing safety

AGet in/Get out/Stay out

0 Conventional HMA Overlay T 60 days
“ of work i Roughly 90 calendar days i
Traffic single lane

am's Accelerated PCC Overlay ' 25 days
I:I of work = 25 calendar days 1 Thru
traffic detoured with minimal closures



Our Role

AMake concrete better!
AEducation and training
AProvide state of the art guidance
Almplementing best practices
AProviding strategic solutions
Alndependence as third party experts
ALeveraging funding

I Uniting to ‘

advance

concrete
pavement
researchand
technology




[OWA STATE National Concrete Pavement
UNIVERSITY ~ Technology Cente

Institute for
Transportation

THANK YO

Tech Center




13TH INTERNATIONAL CONFERENCE C
CONCRETE PAVEMENTS

AU G U S T 2529, 2024https://13thiccp.concretepavements.org

THE DEPOT
MINNEAPOLIS, MINNESOTA, USA

f 100 Technical Paper Presentations Anticipated

f 10 four-hour workshops and Student C ompetitions

fMNROAD and City Street Tours

f Social Events, Food, and Fun!

f Stay tuned for abstractpaper submission notices in early 2023!
f.

f.




