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Our Role

ÅMake concrete better!
ÅEducation and training

ÅProvide state of the art guidance 

ÅImplementing best practices

ÅProviding strategic solutions

ÅIndependence as third party experts

ÅLeveraging funding



National Concrete Consortium

ÅNational Concrete Consortium (NC2)

Å35 States meet twice a year

ÅWhere next?

ÅApril 11-13, 2023
Savannah, GA

ÅINFORMATION EXCHANGE!

ÅResearch needs

ÅPooled Funds

ÅMAP Briefs and E-News

ÅTraining
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TTCC Training Opportunities
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Technology Transfer

ÅDeliver webinars

ÅTech Tuesday series 
(jointly with ACPA)

ÅP3C next week

ÅPut on workshops

ÅMunicipal Paving Seminar 
(Mankato, Dec 2022)

ÅTraining (Lunch and Learn)

ÅEngage through conferences
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Publications

ÅWriting
ÅManuals and Guides
ÅTechbriefs

ÅSpreadsheets
ÅMixture proportioning

ÅVideos
ÅFly ash
ÅOverlays

ÅTroubleshooting
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COOPERATIVE AGREEMENTS

ÅFHWA Cooperative Agreement
ÅPEM

ÅP&B Testing

ÅSustainability: CPM TFG

ÅCarbon Footprint Evolution

ÅLow Embodied Carbon Guide Spec

ÅEPDs for Concrete Paving 

ÅClimate Challenge: IA Project

ÅResilience manual?

ÅOverlay repair?

ÅPerformance Curves?

9



Airfield Pavement Technology Program

ÅFAA Cooperative Agreement
ÅOngoing Research Topics

ÅASR

ÅProportioning

ÅRapid repair

ÅQuality 

ÅRubber removal

ÅUpcoming Research Topics

ÅThin Concrete Airfield Pav

ÅAirfield Resilience 

ÅPaving Starts/Stops

ÅTech Transfer
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éwhat's NEW?



Super Absorbent Polymers (SAP)

ÅThe theory ïInternal Curing 

ÅCan be batched like an 
admixture

ÅExtra water in mixture is soaked 
in, to be released later

ÅFreeze-Thaw..?

ÅHow much?

ÅWhen to introduce..?

ÅEffect on properties..?
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Transportation Pooled Funds

ÅPerformance Centered Concrete Construction

ÅP3C:  PEM follow-oné

ÅSolicitation 1582:  Lead IADOT, 5 statesé
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ÅV-Kelly: 

ÅWorkability test/measure

ÅTPF 5(498) 

ÅLead IADOT, 7 statesé



P3C ïPerformance Centered Concrete Construction

ÅPEM - Successful effort in 
accelerated time frame: 

ÅCulminated in development 
of AASHTO R101.

ÅChanging practice!

ÅOnly up to point of deliveryé 
but what happens thené?
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ÅFundamental philosophy remains 
unchanged!

ÅConsistently produce reliable high 
performing mixtures at the planté. but 
what happens during:
ÅTransport
ÅPlacement
ÅFinishing
ÅSawing
ÅCuring, etc.
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P3C ïPerformance Centered Concrete Construction



Low 

Carbon

Concrete? 
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MnRoad Test Section

ÅTest sections built at MNRoad on I-94

ÅAim:

ÅAssess CO2 savings

ÅMeasure performance under traffic

Å16 sections

ÅControl and optimized mixtures

ÅReclaimed fly ashes

ÅCarbon injection

ÅInnovative SCMs
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MnRoad Test Section

ÅRequirements

ÅHad to be batched in a RMC plant

ÅHad to be paved in a slipform paver

ÅHad to comply with MnDOT 
performance requirements (PEM)

ÅBuilt in July / August 2022

ÅData collected by commercial lab 
and FHWA MCTC

ÅInstrumented by MnDOT

ÅData being collated ïopportunities 
for reductions are significant
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Early 

Opening

19 From CP Tech - Norb Delatte OSU



Agency Opening Strength Requirements ï2020 

ÅFrom a survey by Dr. Tara Cavalline (UNCC)

ÅConstruction traffic 

Å2,200 ï3,500 psi compressive

Å500 ï650 psi flexural Regular traffic 

Å3,000 ï4,500 psi 

Å500 ï650 psi flexural

ÅMinnesota 350 ï500 psi flexural based on pavement thickness



Early Age Damage 

ÅIn theory, early fatigue damage reduces pavement life

ÅNot documented in practice (SHRP SP 201)

ÅImportant to route traffic away from edges 

ÅTesting at MnROAD ïno damage occurring even with traffic at 
estimated 73 psi flexural strength (p. 90, Khazanovich et al., 
2021)

ÅStrength develops more rapidly at higher ambient temperatures 
ïtherefore, time to opening unconservative at lower 
temperatures  
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EOT Recommendations

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

ÅAgencies should reduce opening strength requirements  [1994 SHRP]

ÅUse conventional mixtures, if possible, particularly for weekend closures 

ÅConsider small pavement thickness increases with lower strength

6ò

6.5ò

7ò

6ò 390psi

350psi

300psi



Optimizing 
Joint 

Spacing

23 From CP Tech Center .



Joints in Concrete Overlays

ÅQuick Summary:
ÅApprox. 50% to 80% transverse joints 

activated in thin overlays w/ short joint 
spacing 

ÅNear 100% in other types of overlays

ÅCracks also developed more slowly in
thin overlays w/ short joint spacing

ÅAn optimized joint spacing design that
takes joint activation into account
could be greater than current guidelines

ÅFibers didnôt appear to impact joint 
activation



New Ideas

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

ÅFibers can help keep cracks tight, maintain aggregate interlock, 
and reduce curling stresses

ÅGiven the aboveé

ÅIs it feasible to extend joint spacing in FRC overlays?

ÅWhat about eliminating the transverse saw cut joints and 
allowing the pavement to crack on its own?



Worth County (IA) Test Section

ÅA joint-free test section was built as part 
of a ñnormalò FRC overlay project in Worth 
County in 2019

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

ÅCrack development in this section has been 
monitored for the last 3 ½ years

ÅHow well does this type of design work 
in practice?

ÅWhat can we learn about cracking 
behavior that might translate to all types 
of fiber-reinforced concrete overlays?



Discussion

ÅCrack development has been 
non-uniform

ÅDominant joint-like behavior

ÅThe original cracks have opened 
much wider than the rest

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



Discussion

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

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

ÅAverage spacing is more than 25 ft ïmuch greater 
than the design spacing (12 ft) in the rest of the 
project



Discussion

ÅThe joint-free design might not behave exactly as intended 
thanks to the dominant joint-like behavior, but the section is in 
good condition 3 ½ + years after construction



What have we learnedé?

ÅFRC can successfully keep random cracks tight

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

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

ÅUniform joint behavior is very important
ÅWe should be thinking more about uniform joint 

activation in conventional concrete overlays and FRC 
overlays



New Research and Ideas

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

ÅUS 63, Minnesota:

Image: Matt Zeller, CPAM

Zumbro Falls, MN

Adjust the design 

to the observed 

behavioré.       

or force behavior 

to adhere to the 

designé? 



Accelerated 
Staging 
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Plymouth Co (IA) Accelerated Overlay

ÅICPA /IADOT led effort

Å9 mile 6ò thick overlay

ÅChallenge 
conventional thinking

ÅShorten window by 2/3

Å3 mile moving closure

ÅImprove safety

ÅInstrumentation, MIRA

33 Credit : Greg Mulder, ICPA



Myth Busted!
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Conventional HMA Overlay ï60 days 
of work ïRoughly 90 calendar days ï
Traffic single lane

Conventional PCC Overlay - 60 days 
of work ïRoughly 90 calendar days ï
Traffic Detoured for all project work

Accelerated PCC Overlay ï25 days 
of work = 25 calendar days ïThru 
traffic detoured with minimal closures

Å28 days allowed and 
opened in 25 days ï
Traffic impact was for a 
short duration

Å12 x 12 ft panels viable 
option

ÅSuccessfully reduced 
traffic impacts while 
increasing safety

ÅGet in/Get out/Stay out



Our Role

ÅMake concrete better!
ÅEducation and training

ÅProvide state of the art guidance 

ÅImplementing best practices

ÅProviding strategic solutions

ÅIndependence as third party experts

ÅLeveraging funding



cptechcenter.org

THANK YOU!



13TH INTERNATIONAL CONFERENCE ON 
CONCRETE PAVEMENTS

AUG UST 25�\29, 2024

THE DEPOT 
MINNEAPOLIS, MINNESOTA, USA 

�f 100 Technical Paper Presentations Anticipated
�f 10 four-hour workshops and S tudent C ompetitions
�f MnROAD and C ity S treet Tours
�f Social Events, Food, and Fun!
�f S tay tuned for abstract/paper submission notices in early 2023!
�f .
�f . 


