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Life After PEM

• PEM
• What do we want from a mixture?
• How do we produce it?
• How do we know its good?

• P3C
• What happens after it leaves 

the batch plant?
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What should be measured on site?

• Fundamentally
• Water
• Air

• Because they influence
• Workability
• w/cm
• Consolidation
• Freeze thaw



What should be measured on site?

• And
• Thickness
• Finish
• Smoothness
• Curing
• Saw Time
• Joint Activation
• Opening time



Rankings
Rank

TAC Industry ETG
Curing 1 2 1
Workability 6 1 5
Smoothness 6 3 2
Consolidation 2 5 3
Air 2 9 3
W/Cm 6 7 7
Finish 4 5 11
Joint activation 8 5
Thickness 11 7
Saw time 6 11 9
Opening 4 12 9
Segregation 9 11



Priority Topics

• Water Content
• Workability
• Consolidation
• Finishing timing
• Curing
• Air void system



Priority Topics

• For each topic
• Conduct a review of the fundamental needs, and systems 

currently available.
• Select at least one system for evaluation.
• Conduct laboratory and field testing to confirm their viability.
• Refine or improve the tools as needed.
• Develop and implement tech transfer activities.



Water Content

• Fundamental influence on performance
• Factors that matter

• Aggregate moisture
• Washout water
• Evaporation
• Retempering

• Need to know water in a given truck



Water Content

• Potential tools
• Workability tools
• Aggregate sensors
• Microwave
• Phoenix
• Moisture sensors
• Smart Hatch
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Consolidation

• Can affect strength and longevity

• Need
• How bad is bad?
• Tools to assess large voids over large areas



Consolidation

• Potential tools
• MIRA

• Small footprint
• Dielectric Profiling Systems 

• May not work
• GPR
• Thermal Integrity Profiling
• Rather focus on workability?
• Chain Drag
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Workability

• Affects constructability
• Consolidation

• Can be an indicator of uniformity
• Water content

• Need tools that report
• Response to vibration
• Yield stress and viscosity



Workability

• Potential tools
• Slump
• VKelly
• Box
• Quake
• Vibration monitor in paver



Curing

• Promotes hydration
• Reduces gradients

• Flooding
• Blankets
• Curing compounds

• Questions
• When?
• How much?
• How long?



Curing

• Potential tools
• Diaper pad
• Resistivity sensor
• Image analysis
• Thermal 
• Zollinger method
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Finish / Texture

• Affects safety and noise

• Tining vs Burlap drag?
• Outside this project

• When?
• Most critical for hand placed concrete



Finish / Texture

• Tools
• Surface temperature monitoring
• Resistivity
• Reflectance spectrophotometer
• Weather station
• UPV
• A better bleed test
• Others
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Smoothness

• How the public sees us
• How the agencies plan maintenance

• Changes with time and weather

• The need
• Rapid feedback



Smoothness

• Potential tools
• Real Time Smoothness (RTS)

• Correlation with final smoothness is poor
• Inertial Profilers

• Only for profile determination



Air Void System

• Controls freeze/thaw resistance
• Want many small bubbles close together

• Need reliable field tools



Air Void System

• Potential tools
• Pressure pot
• SAM
• Ultrasound
• IAM
• Infrared/Thermal
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Funding

• TPF-5(517)
• FHWA
• Industry

• ICPA, WCPA
• ACPA in negotiation
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Discussion

• What has been missed?

• Who should we engage with?



Next Steps

• Finalize work plan
• Get contracts in place
• Get started!
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