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Senior Director, Built Environment, 
Transportation and Public Works
Cement Association of Canada

Tim J Smith, P.Eng., MSc. Eng.
Director of Technical Services 

Concrete Ontario

Alen Keri, P.Eng.

Facilitators



 Approximately a 45-minute webinar with Q & A at the end
 All participants are muted
 Questions? Use the GoToWebinar ‘Questions’ Pane
 Webinar will be recorded and posted on the Concrete Ontario 

website along with a PDF copy of the presentation.
 https://www.rmcao.org/publications/webinar-presentations/

Housekeeping

Etobicoke, ON

https://www.rmcao.org/publications/webinar-presentations/
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Director 
CP Tech Center

Dr. Peter C. Taylor P.E. (IL)

Presenter

Peter Taylor is the Director of the National 
Concrete Pavement Technology Center at Iowa 
State University.  He is involved in conducting 
projects and programs investigating materials 
related aspects of concrete pavements.  He also 
spends time helping agencies and contractors 
implement best practices in concrete pavement 
design, construction and maintenance.  His 
research is focused on developing mixtures that 
are engineered to meet the requirements of the 
environment that will be used in.  

He is a Professional Engineer, registered in Illinois 
and active in a number of professional societies. 



Innovations in 
Concrete Pavements

Dr Peter Taylor



CP Tech Center

“Making a difference”

• Problem solving
• Implementing the latest and greatest
• Saving money by doing good things
• Building better concrete pavements



How do we do this?

• Technical products
• Education
• Independent expertise
• Professional presence
• Applied research and implementation
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Our goal: 
to be top-of-mind of anyone 
needing concrete pavement 

information



Technical Products
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Technical Products



Technical Products



Technical Products
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cptechcenter.org



Education

• Concrete Pavement Technology Tuesday
• In collaboration with ACPA
• Monthly
• Topics

• RCC
• Overlays Innovations
• Resiliency
• Man vs Machine…

• Recordings online
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Education

• National Concrete Consortium (NC2)
• Web meeting 2020
• Strengths:

• 350 attendees every day for three days
• cf ~150 in-person

• Focused presentations
• Weaknesses

• Discussion is hard
• Where next?

• Spring meeting  April 13-15, 2021
Virtual
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Education

• Workshops (when Covid permits)
• IMCP
• Inspectors
• Preservation
• Overlays
• PEM
• Proportioning
• RCA
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Implementation

• Performance Engineered Mixtures  (PEM)
• Specifications that call for what we really need

• Transport properties (permeability) 
• Aggregate stability
• Cold weather resistance
• Strength
• Shrinkage
• Workability



Implementation

• Performance Engineered Mixtures  (PEM)
• Test methods that assess those properties
• Appropriate limits
• Run at the right time

• Tools to proportion mixtures that 
comply



Implementation

• Test methods (for those critical properties)
• VKelly / Box
• Resistivity (Formation factor)
• SAM
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Implementation

• Real Time Smoothness
• Guidelines for Building Smooth Concrete 

Pavements
• On-site Demonstrations
• Guide Specifications
• Webinar
• On-Call Technical Support



Implementation

• FHWA Cooperative Agreement 
• Extending pavement life and performance
• Reducing initial and lifecycle costs
• Accelerating construction techniques
• Design criteria and specifications
• Non-destructive testing
• Technology transfer



Implementation

• FAA Cooperative Agreement
• $6.5M for research
• CP Tech is acting as research manager
• Priority topics being collected:

• ASR
• Mixture proportioning
• Rapid rehabilitation
• Quality manual
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Research Activities

• Mixture proportioning
• Supporting PEM program
• Cutting carbon footprint
• Delivering performance

Workability Transport Strength Cold 
weather

Shrinkage Aggregate 
stability

Aggregate System Type, gradation  ‐ ‐ ‐ ‐ 

Paste quality
Air, w/cm, SCM 
type and dose      

Paste quantity Vp/Vv  ‐ ‐ ‐  ‐



Research Activities

• Mixture proportioning
• Tool available based on voids between aggregates



Research Activities

• Mixture proportioning
• Work is ongoing to understand effects of:

• Aggregate shape
• Aggregate mineralogy



Research Activities

• Salt scaling – effect of system chemistry
• Increasing slag cement content improves mechanical 

performance
• While reducing salt scaling resistance
• Therefore likely a chemical effect
• Investigating interactions of 

minor compounds with chloride
salts



Research Activities

• Air Void System Requirements
• Properties of the pavements exhibiting good, marginal, and 

poor durability
• Correlations between fresh and hardened air void system
• Compare to performance in different accelerated F-T tests

• Findings
• Rare to find failure due to air only
• Current limits are conservative
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Research Activities

• Internal curing
• Improved hydration
• Reduced differentials

ESCSI



Research Activities

• Internal curing
• Bridge decks – no cracking



Research Activities

• Internal curing
• Pavements – less warping



Research Activities

• Internal curing
• Constructability is challenging with LWFA

• Extra stockpile
• Moisture control

• Looking at super-absorbent polymers



Research Activities

• Overlay performance – fibers!
• Circle with no joints – MN
• Crack widths up to 5 mm



Research Activities

• Overlay performance – fibers!
• Mitchell County Overlays
• Most of the joints are cracking as intended
• Fibers slowed activation
• Need data on faulting…



Research Activities

• Overlay performance – fibers!
• Worth County Overlay – no sawn joints

• Control - 6 inch FRC overlay, typical 4 lbs/cy and 12 ft x 
12 ft joint spacing

• Test 
• 7.5 lbs/cy fibers – no saw cuts
• Increased cementitious content
• Average crack spacing = 26.5 ft
• Average crack width = ~1/32 inch
• Widest cracks = ~1/12 inch



Research Activities

• Geotextiles
• Textile vertical movement <0.05” (~1 mm)
• System stiffness is reduced with thicker textile
• Using specific heat capacity from published data

• For 6” concrete overlay 
• Start with separator layer at 120°F and concrete at 70°F
• Concrete temperature increase

• 1” Asphalt – 8.0°F
• 3 mm Textile – 0.3°F

• Measuring insulation benefit



Research Activities

• Geotextiles
• Resilient Modulus values were higher in the geotextile fabric 

sections than in AC interlayer sections



Research Activities

• Penetrating sealants – developing a protocol
•All sealers are not the same and should not be applied 
equally to all concretes. 

•We recommend absorption/desorption, and 
saturation/desaturation testing. 

•Pore blocking sealers should be considered with caution.
•Field tests just started 



Research Activities

• Good vibration ensures
• No segregation
• No entrapped air
• Retain entrained air
• No water movement

But how?
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Research Activities
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Acceleration drops 
viscosity and allows 
air to float up and 
out

Water moves 
horizontally

Shaft oscillates in a 
circle sending out P 
and S waves

Solids wobble
And maybe 
rotate

What Is Happening under Vibration?



What is a good vibration?

• Missing is fundamental understanding of the “how to” details
• Energy
• Frequency
• Amplitude
• Duration
• Spacing

• For a given
• Workability
• Air void system
• Bleed / segregation
• …
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Research Activities

• Increased frequency
• Moves water sideways

• Excess vibration
• Impacts air void system



Research Activities

• Pooled fund being prepared
to dig into the details

• How much vibration
• A vibrator proof mixture
• Feedback from paver 

to batch plant



Research Needs

• Achieving uniformity  load to load
• Machine control
• Moisture content
• Carbonation rates
• Buckling
• Alternative SCMs

• Paving in cold weather
• Chains



Innovations

• Portland limestone cements
• Up to 15% limestone added at the grinding mill
• Small effects on performance
• Synergy with fly ash
• Cuts CO2 footprint 
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Aggregates

• Recycled concrete aggregates



Innovations

• Reclaimed fly ash
• SCMs from other industries
• …



Innovations

Mark Snyder



Innovations

• First slipform paver was in Iowa 1950’s



Innovations

• Current machines
• Wide and heavy
• Controlled vibrators
• Adjustable pans
• Stringless
• Real time smoothness



Innovations

• Tining
• Curing



Innovations

• Crack free
• UPV to guage timing



Are we there yet?





Questions?
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