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What is PEM?

• A program to develop a better specification for 
concrete mixtures
• Understand what makes concrete “good”
• Specify the critical properties and test for them
• Prepare the mixtures to meet those 
specifications

• Ask for what is needed, and no more
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What has changed?

• Cementitious chemistry
• C2S / C3S balance
• Fineness
• Blended SCMs
• PLC
• (more to come)

• Other cementitious materials
• Chemical admixtures
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The way we were

• Quality Assurance
• Slump
• Strength
• Thickness
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The way we are

• Quality Assurance
• Slump
• Strength
• Thickness

• Air
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The way we were

• Equipment
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The way we are

• Equipment
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The way we were

• Design Life
• 20 years
• …
• 40 years
• …
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Why Bother with 
Change?

• Sustainability
• Economics
• Materials
• Staffing
• Public perception
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What is Good concrete?

•Constructible (Workable)
•Dimensionally stable
• Aggregates
• Shrinkage

• Impermeable (Transport)
•Cold weather resistant
• Freeze thaw
• Salt attack

• Strong (enough)
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When do we test?

•Prequalification
• Ensure the mix can meet spec.
• Understand sensitivity to variations

•QC
•Watch it develop

•Acceptance
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Workability

• Not too wet / Not too dry
• Right for the equipment you are using
• Response to vibration
• Thixotropy

• VKelly and Box

• Prequalification
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Workability

• VKelly and Box
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Cold Weather

• Saturated Freeze‐thaw

• De‐icing salts

• Scaling

• Air void system

• SCM dose

• Prequalification

• QC

• Acceptance
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Aggregate Stability

• Aggregate growing due to 
• Alkali silica reaction
• (Alkali carbonate reaction)
• D‐Cracking

• AASHTO R80

• Prequalification
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Shrinkage

• Influences cracking risk
• Warping in slabs on grade

• Paste Content
• Ring tests

• Prequalification
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Strength

• Strong enough to carry loads
• (and not much more)

• Compression / Flexural

• Prequalification
• QC
• Acceptance
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Transport properties 
(permeability)
• All deterioration mechanisms involve fluid movement
• Keep water out = longer life

• Resistivity

• Prequalification
• QC
• Acceptance
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Resistivity

• Resistivity
• Curing: Fog room
• Pull out at desired age
• Read and put back
• Repeat
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The Mixture

• Can we make it:
• Comply with the specification?
• More sustainable?
• Easier to work with?
• People proof?
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The Mixture
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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  ‐ ‐ ‐  ‐



PEM So Far

• AASHTO R101
• Guide to specifiers

• What to ask for
• How to measure it
• When to measure it

• Commentary in development
• QC Manual available
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PEM So Far

• Tools available to help contractors 
and agencies
• Tech briefs
• Proportioning tool
• Training
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What about 
Sustainability?

What can we do?
• Use less concrete
• Use less binder in the concrete
• Use less clinker in the binder
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What about 
Sustainability?

Sustainability Longevity
Paste Content 🗸 🗸
w/cm ~ 🗸

SCM type and dose 🗸 🗸

Air void system ~ 🗸
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Closing

• Ask for what is needed, and no more

• Next:

• What happens after delivery?
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