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Setting the Stage

Imagine a world without infrastructure:
• Transportation

• Sustenance
• Shelter
• Expertise

• Energy
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Setting the Stage

• Transportation effects are non-trivial
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Setting the Stage

• Transportation effects are non-trivial
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Setting the Stage

• Imagine infrastructure without concrete

5 Source unknown



Setting the Stage

So lets keep building!
• But…
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Why Sustainability?

• 30 billion tons of concrete is used each year worldwide
• ~¼ ton CO2 per person per year

We need a lot of concrete
So the impact is high
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Sustainability?

• Economics still rule
• Learning about social impacts
• Carbon

• Concrete production creates a lot of carbon 
• Federal Government is pressing to reduce the impact

• At construction
• Over its life
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Industry Response
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Who Me?

• Change is hard – but possible
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Where Does the Carbon Come From

• Heating the kiln
• Can and has been reduced

• Decomposing limestone rock
• Must be balanced

• Traffic
• Good design
• Good construction
• Cut carbon by ½ 
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How?

• What can we do to reduce impact?
• Use less concrete
• Use less binder in the concrete
• Use less clinker in the binder
• Reduce construction impacts

• Reduce user impacts
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Use Less Concrete in the Structure

• Avoid replacing it
• Longer lasting
• Use existing equity of 
older pavements (overlays)

• More efficient designs
• Beware of rules of thumb, 
and cut-and-paste
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Use Less Binder in the Concrete

• Many specifications call for more than needed
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Use Less Cement in the Binder

• Supplementary cementitious materials
• Enhance performance
• Increase longevity
• Reduce disposal headaches

• Ternary combinations
• Harvested fly ash
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Use Less Cement in the Binder

• Other SCMs
• Recycled Ground Glass, ASTM C1866
• Locally processed waste products ASTM C 1709
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Use Less Cement in the Binder

• Portland Limestone Cements
• Up to 15% ground limestone
• Similar performance

• Becoming the norm

• Non-portland cements
• Geopolymer cements / Activated fly ashes
• Calcium sulfo-alumina-cements
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Use Low-Carbon Cements

• Test sections built at MNRoad
• Assess CO2 savings
• Measure performance under traffic
• 16 sections

• Control and optimized mixtures
• Reclaimed fly ashes
• Carbon injection
• Innovative SCMs
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Put the Carbon Back!

Natural carbonation
• Slow
• Dependent on environment
• Can compromise steel protection

• Can be accelerated with grinding
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Put the Carbon Back!

• Inject carbon dioxide into concrete in the mixer
• CO2 is mineralized then converts to solid CaCO3
• Reported to improve permeability
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Other Factors

• Recycled Concrete Aggregate
• Albedo (heat island)

• Resilience
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“Surprisingly, the hottest land surface 
temperature within Phoenix was recorded not on 
a street or sidewalk but at Sky Harbor 
International Airport, where it reached a 
scorching 140°F (60°C)”. 



Construction

• Haul distance
• Disturbance

• Noise
• Dust
• Access
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Preservation - Concrete overlays

• Existing pavements get old and tired
• We can toss them out and start again
• We can patch them

• We can overlay them
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Reducing Use Phase Impacts – With Preservation

Source:  Information courtesy of Tom Van Dam, NCE 

Additional Diamond Grinding also improves vehicle fuel efficiency due to improved smoothness 
and increases Albedo resulting in even greater GHG reductions



Measurement

• Life-cycle assessment (LCA)
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Measurement

• EPDs are coming
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In Summary
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In Summary—Why Incorporating Sustainability and 
Residency in into Your Design is the Right Decision

• This is not new
• Can save money
• Improve Performance
• Increase Longevity
• The RIGHT thing
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Is this really a zero-emission vehicle? 



Where next?

• Keep encouraging the community to adopt change
• Prepare for EPDs

• Keep working on:
• Alternative materials
• Developing the tools to quantify concrete 
in the field

• Building long lasting / low impact 
pavements
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So…

• Some things we can change now
• Make better concrete
• Make better pavements 
• Reduce our carbon footprint

• Others will take time
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