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Outline for Discussion

• Cement Consumption and Apparent Use
• Cement Specifications
• Potential Innovations



Maryland Cement Consumption
Thousands of Metric Tons (2024 1,137,000 MT)

Source: ACA Market Intelligence based on USGS data



US Cement Consumption
Thousands of Metric Tons (2024  101,570,000 MT)

Source: ACA Market Intelligence based on USGS data



Maryland Distribution of Cement Consumption
5-Year Average Share of Total Cement Consumption (1,230,000 MT)

Source: ACA Market Intelligence based on USGS data



Maryland/US Distribution of Cement Consumption
5-Year Average Share of Total Cement Consumption

Maryland US

Source: ACA Market Intelligence based on USGS data



Blended Cement Share in U.S.
 Aug 2025– U.S. 67.4%, 

0%

10%

20%

30%

40%

50%

60%

70%

80%

2020 2021 2022 2023 2024 2025

Source: ACA Market Intelligence based on USGS data



Blended Cement Share in Maryland

Source: ACA Market Intelligence based on USGS data



Current State

• Strong use of cement indicating a strong concrete 
construction market

• Blended cements, particularly Type IL, are the dominant 
cement used in concrete construction



Looking Ahead

• Blended cements
• Innovative materials



ACA Roadmap to Carbon Neutrality

Near-Term
Replace raw materials with recycled materials

Produce low-carbon cement blends

Optimize designs for the lowest life cycle emissions   

Mid-Term
Increase use of alternative fuels

Use renewable energy

Long-Term
Carbon Capture, Utilization & 

Storage (CCUS)

Introduce new cement 
blends

20
26

20
50



Low CO2 footprint for concrete (t CO2/t) Very large worldwide annual production (t/year)

Why Large CO2 Footprint for Concrete?
All Materials Have CO2 & Energy Impacts

Ashby (2009)



Wilson and Tennis, 2021
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Near Term Blended Cement Impacts

• Replace raw materials with 
recycled materials

• Produce low(er) carbon 
cement blends

• More efficient resource use
• Lower burden on landfills
• More domestic cement 

production from the same 
amount of clinker

• Reduced reliance on imports
• More environmentally friendly 

products

Actions Benefits



Impact of Implementing Blended Cements
2021-2025



Specifying Cements

 Portland Cement (ASTM C150 / AASHTO M 85)
 Blended Cements (ASTM C595 / AASHTO M 240)
 Performance specification for hydraulic cements (ASTM C1157)



ASTM C595

• First published in 1967

• Combined ASTM C 205-58T Standard Specification for Portland 
Blast-Furnace Cement, ASTM C 340-58T Standard Specification 
for Portland Pozzolan Cement, and ASTM C 358-58 Standard 
Specification for Slag Cement

• Revised in 2006 to take on existing naming convention



Blended Cement Nomenclature
• Type IL(X) Portland-limestone blended cement

• Type IS(X) Portland blast-furnace slag cement
• Type IP(X) Portland-pozzolan cement
• Type IT(AX)(BY)  Ternary blended cement

X and Y are amounts of ingredients
A and B are types of ingredients   

• P for pozzolan
• S for slag
• L for limestone

Example:
Type IL(10) ≈ 10% limestone
Type IT(P25)(L10) 

≈ 25% pozzolan 
≈ 10% limestone



Blended Cement Composition
Type ITType ISType IPType IL

Portland cement or clinker
Portland 

cement or 
clinker

Portland 
cement or 

clinker

Portland 
cement or 

clinker

Limestone + Pozzolan

2 other 
ingredients:

Slag
(Up to 70% 
or 95%*)

Pozzolan
(Up to 40%)

Limestone
(5 to 15%)

Limestone + Slag

2 Pozzolans

Pozzolan + Slag

*Some specifications restrict >70% slag to non-structural applications



Blended Cement Composition (August 2026)
Type ITType ISType IPType IL

Portland cement or clinker
Portland 

cement or 
clinker

Portland 
cement or 

clinker

Portland 
cement or 

clinker
Base of clinker or portland cement or PLC ( August 2026)

Limestone up to 15% max (August 2026)

2 Pozzolans
2 other 

ingredients:

Slag
(Up to 70% 
or 95%*)

Pozzolan
(Up to 40%)

Limestone
(5 to 15%)

Pozzolan + Slag

*Some specifications restrict >70% slag to non-structural applications



Performance-
Based Cement

ASTM C1157

Blended Cement
ASTM C595/

AASHTO M 240

Portland Cement
ASTM C150/

AASTHTO M 85

GUIL, IP, IS, ITI  II
45 - 42045 - 42045 - 375Setting Time (min)

(varies with L-SCM 
content)Strength (MPa)

1313  10     .12  103 d
2020  17  1119  177 d
2825  22  21[28  28]28 d
121212Air content (NAE), %

General Physical Requirements



Setting time

Source: ACA SN3354



Strength

Source: ACA SN3354



Other Blended Cements &
Performance Cements

• Type IC, portland-composite cement
• ASTM C595 in August 2026

Type IC Composition

Base of clinker or portland cement (or PLC?)

Limestone ≤30% max

Total limestone + pozzolan + slag ≤70%



Supplementary Cementitious Materials 
(SCMs)

ASTM C618 Coal Ash and Natural Pozzolans 

ASTM C1945 Natural Pozzolans

ASTM C989 Slag Cement

ASTM C1240 Silica Fume 

ASTM C1866 Ground Glass

ASTM CXXX Performance-Based SCMs



Beyond PLC: Other Blended Cements

• Extensive, targeted research to support introduction of Type IL
• Why less targeted research on Types IP, IS, IT?

o Proprietary products with a wider range of composition, so no "generic" version
o Producers generate property & performance data during product development

• Additional data for SCM use in concrete:
o SCMs have been added to concrete for nearly 100 years
o Thorough understanding of SCM effects on fresh and hardened properties
o From 2020-2024, NRMCA "average concrete mix" contains ~16.5% SCM

 (10.7% fly ash and 5.7% slag cement)

• Blended cements are simply another method of adding SCMs to 
concrete mixes



Beyond PLC: Other Blended Cements

• Type IL is >95% of blended cements nationally

• Types IP and IS have been around for quite some time
• Anticipate more
• Higher reductions in CO2 footprint
• Familiarity with SCMs

• Type IT has been defined since 2009
• A few in the US market

• Type IC:  Newly defined



Alternative Cementitious Materials



Education
• Industry Conferences- WOC, ACI, ASTM, ConcreteWorks etc. 

• Regional Workshops

• Resources- Reports, Tech Sheets, Checklists 

• Cement Plant Tours

• Blended Cement Workshops
• May 12  Boston
• May 15  Kansas City 
• May 20  Charlotte



Reference Literature

• Wilson, Michelle L. and Tennis, Paul D., 
Design and Control of Concrete 
Mixtures, EB001, 17th edition, Portland 
Cement Association, Skokie, Illinois, 
USA, 2021, 600 pages.



State of the Art Report on PLC

PCA SN3148, 2024

• Workability, bleeding, placing and 
finishing

• Setting time, hydration, HOH

• Strength, strength development

• Deicer scaling, freeze-thaw resistance

• Chloride permeability

• ASR resistance

• Sulfate resistance

• Abrasion resistance



Chemical and Physical Characteristics of 
US Hydraulic Cements: 2022

PCA SN3354, 2025

• 2022 Survey Responses
• 60% of market represented

• 47 Type IL cements reported
• About 14% of cement shipments by 

volume, USGS data
• Portland Cements

• Blended Cements



Why Bogue Phase Estimates Are Not 
Applicable for Blended Cements

PCA IS791, 2024

• Analytical interferences from 
oxides in ingredients

• Nonsensical results



Questions and Further Information

Paul D. Tennis, PhD, FACI, FASTM
Senior Director, 
Research and Product Standards

ptennis@cement.org
cement.org
blendedcement.com

https://cement.libguides.com/home


