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Specifications/General Notes

Designer perspective

Concrete contractor perspective

Tools for meeting client specification requirements 

Pilot tests / lessons learned

Takeaways
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Q: Type 1L blended cement is WHAT ASTM specification?

a) ASTM C595
b) ASTM C150
c) ASTM C1157

POP QUIZ



Q: What % of Ground Limestone material is allowed in IL 
cement within ASTM C595?

a) 5-10%
b) 5-15%
c) 10-20%

Q: What % of OVERALL SCMs are allowed with ASTM C595?

a) 20%
b) 35%
c) 50%

POP QUIZ



Q: What if I want to include >50% SCM material OR 
specify purely through performance?

POP QUIZ



WHAT IS 
EMBODIED 
CARBON & 
WHY DOES IT 
MATTER?



SUSTAINABILITY



WHAT IS EMBODIED CARBON?



WHY IS TRACKING EMBODIED CARBON URGENT?



https://carbonleadershipforum.org/clf-policy-toolkit/#map

REGULATORY COMPLIANCE
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WHY IS EMBODIED CARBON BEINBG TRACKED?



EMISSIONS ACCOUNTING – CLAYCO ENTERPRISE (2024)
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https://osa.colorado.gov/energy-environment/buy-clean-colorado-act

WHY IS STRUCTURE IMPORTANT?
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–DESIGNER PERSPECTIVE 
– CONCRETE CONTRACTOR 
PERSPECTIVE

SPECIFICATIONS & 
GENERAL NOTES



CLASSES OF CONCRETE – IN TRANSITION



NCSEA – CLASSES OF CONCRETE TABLE (2025)



EXPOSURE CLASSES OF CONCRETE



ACI 318-25 Ch 19 Durability



ALL STRUCTURAL SECTIONS – SUSTAINABLE DESIGN 
SUBMITTALS



ALL STRUCTURAL SECTIONS - DEFINITIONS



WHAT IS AN EPD?



Pain Points from the Dumb Contractor

• Copy paste

o I/II vs IL

o w/c 

o Air content

o SCM's allowed/not allowed/limited

• Sustainability goals without perspective

• We need TIME!

• Unwillingness to try new things (With the right information)



• Air entrainment in an F0?

o Phoenix Example

• Limiting w/c arbitrarily?

o Jacksonville Example

• Cap on SCM's?

o Arlington VA Example

• Focus on what you really need.

o Strength?

o Shrinkage?

o ASR resistance?

o w/c

• Where you pull one thing, often you have 
to push another...don't let unnecessary 
(CTRL+V) specification language handcuff 
quality or sustainability.

Refocus on Performance



• Let the Materials Engineering happen!

• The local people usually know their materials better than the rest of us.

• Ask for more testing if you need to!

• Who is reviewing your submittals?

Be Calm and Design On

27



• SCMs in many cases produce more durable concrete
• Lower Heat of Hydration (mostly)
• Higher Ultimate Strengths (56 day and beyond)
• Increased workability (mostly)
• Reduced Permeability
• Chemical resistance
• Rates from 10% up to 85%?
• Ternary Blends
• Sustainability

SCM Advantages



Different things are different

If you judge a fish by its ability to climb a tree, it will spend its whole life believing it is 
a failure.

• There is no one solution for all the requirements

• All materials have strengths and weaknesses

• Have different options...a golf bag with different clubs

• Sometimes using more than 1 in tandem can work even better!



MIX COMPARISON TABLE

Constituent Units Typical 1157 Calcined 
Clay

Ternary Pro-
Zero

Pozzotive C-Crete

Cement Lbs/Yd3 1L - 580 1157 - 750 1L - 425 1L - 345 I/II - 324 1L - 178 --

SCM Lbs/Yd3 -- -- CC - 105 Slag – 105
CC - 80

P-0 – 216  Pozz – 207
Slag – 207 

C-Crete – 700

Coarse Agg Lbs/Yd3 1880 1740 1900 1900 1820 1666 1580

Fine Agg Lbs/Yd3 1184 1240 1193 1190 1100 1493 1550

Water Lbs/Yd3 300 237 300 302 270 260 265

MRWR Oz/Cwt 4 -- 4 4 -- 7 7

HRWR Oz/Cwt -- 4 (+44) 2 2 5 -- --

Target Air % 0-3 0-3 0-3 0-3 0-3 0-3 0-3

Target w/c -- .52 .34 .57 .57 .50 .44 .37



• Is it all about the powder?
• Do you need a 6" Thick Sidewalk?
• Air
• How thick is your paving?
• Can you leverage optimized designs using other materials to reduce the overall amount of concrete?

o Fibers
o Shrinkage Compensating admixtures

• Performance enhancing admixtures
• Tilt-up vs Precast or CIP
• Full life cycle analysis?

DESIGN OPTIMIZATION



• Concrete contractors have no direct line to the EOR or Owner most of the time
• The earlier we can get involved, the more effective we can be in trying to achieve 

Performance and Sustainability goals
• Local Ready Mix Involvement
• Local industry organizations

Early Involvement and Collaboration



C618 – beneficiated fly ash
C1157 – performance hydraulic cement
Fiberglass rebar?
C1866 – Ground Glass Pozzolan
Algae based concrete
ASTM C595 – 1L??? Try 1P, 1S or 1T?  More than 15%?  25...35%?
ASTM C1157 – Performance Based
Carbonate based cement.
Magnesium based cement
Internal Curing
Performance Enhancing admixtures

New materials coming up?



ACI 301 – Specifications for concrete construction
ACI 318 – Structural Concrete Building Code
ACI 323 – CODE like 318 Low Carbon Concrete published 2024
NEU – ACI Center of Excellence for Carbon Neutral Concrete
ASCC Sustainability Resource Center (Coming soon)
ACA – American Cement Association
https://www.decarbonizedconcrete.org/

Your Friendly neighborhood contractors!

Local Industry groups (ACI, AGC, ASCC, etc...)

Where to go for more info?

https://www.decarbonizedconcrete.org/


PROVE IT!
AKA HOW TO 
DOCUMENT 
CLIENT 
REQUIREMENTS



REVIEW THE SPECS, INCLUDING DIVISION 1



fffh

5. Project Sustainability – E. Winters-Downey
BE A RESOURCE TO YOUR PARTNERS







5. Project Sustainability – E. Winters-Downey
EQUIVALENCIES



PILOT STUDIES 
AND LESSONS 
LEARNED



























DO THIS NOW

DO THIS 
NOW



• Understand that the industry is in a period of rapid change

• Be an expert on what is available in your area

• ASK if there are formal carbon reduction goals (Division 01)

• ADD EPD request to your specifications (Ready Mix, Steel, Reinforcement, Metal Deck, Mass Timber, 

Dimensional wood, Light Gage Steel, Deck)

• Train staff on reviewing EPDs

• Add exposure class to your concrete matrix

• Target small aspect of project for pilot

• Ask ready mix provider for advice on w/cm ratios, aggregate gradations

WHAT CAN YOU DO?





• Navigating Sustainable Concrete, Structure Magazine, Dec 2024

• NCSEA Performance Based Concrete Class Table, 2025

• ACI 323-24, Low-Carbon Concrete – Code Requirements & Commentary

• KC Resource: Concrete Promotional Group

• Carbon Leadership Forum: Resource Library

• SE 2050 Challenge

• Case Studies: lowercarbonconcrete.org

• Decarbonized Concrete & Cement Alliance (DC2)

RESOURCES

https://www.structuremag.org/article/navigating-sustainable-concrete/
https://www.structuremag.org/article/navigating-sustainable-concrete/
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ncsea.com/app/uploads/2024/09/NCSEA-Sustainable-Design-Committee-Performance-Based-Concrete_V1.0.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ncsea.com/app/uploads/2024/09/NCSEA-Sustainable-Design-Committee-Performance-Based-Concrete_V1.0.pdf
https://www.concrete.org/store/productdetail.aspx?ItemID=323U24&Language=English&Units=US_Units
https://www.concrete.org/store/productdetail.aspx?ItemID=323U24&Language=English&Units=US_Units
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https://se2050.org/
https://se2050.org/
https://lowercarbonconcrete.org/
https://www.decarbonizedconcrete.org/
https://www.decarbonizedconcrete.org/


Name

Phone

Email

CONTACT US:

Erika Winters-Downey, SE, LEED AP, BD+C
LJC Design & Engineering – Director, Structural 
Quality & Sustainability
wintersdowneye@theljc.com

Kyle Kammer,  PE
Concrete Strategies – Director of Quality
Kammerk@concretestrategies.com

mailto:wintersdowneye@theljc.com
mailto:Kammerk@concretestrategies.com


Let us know if you have any questions.

Thank You!

sustainability@claycorp.com
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