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• National trade association founded in 1916

• Headquarters in Alexandria, Virginia

• Members represent the majority of U.S. cement production

• Members have facilities in all 50 states

• The PCA mission is to “improve and expand the uses of

portland cement and concrete” through:

• Market intelligence

• Education

• Research

• Technical services

• Government affairs

Portland Cement Association



Cement and Concrete



• Prescriptive
• ASTM C150, Standard Specification 

for Portland Cement

• Performance 
• ASTM C1157, Standard Performance 

Specification for Hydraulic Cement

• Prescriptive and Performance 
• ASTM C595, Standard Specification 

for Blended Hydraulic Cements

Cement Specification Philosophy



Important (often overlapping) Definitions

• Quality – “suitable for its intended 

purpose while satisfying customer 

expectations”

• Durability – “able to withstand wear, 

pressure, or damage”

• Resiliency – “able to recoil or spring 

back into shape after bending, 

stretching, or being compressed”

• Sustainability – “able to be maintained 

at a certain rate or level”
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Cement and concrete are so essential to the way we live, that our 
entire industry must do its part to address climate issues.

The Cement and Concrete Value Chain



• Increase the use of decarbonated or 
pre-calcined raw materials such as 
fly ash and slag

• 5 MT of fly ash were used in 2020 in 
clinker production

• Push efficiency and decrease energy 
intensity

• Increase the use of alternative fuels

• Turning limestone into calcium oxide 
is responsible for more than 60% of 
CO2 emissions from cement 
manufacturing

Optimizing Clinker



• Appropriate clinker to cement ratio

• Shift from appropriate prescriptive- to 
performance-based specifications

• Development of new cements

• Zero emissions during the manufacturing 
and transportation processes

• By decreasing the amount of clinker and 
increasing the use of SCMs, the carbon 
intensity of cement can be lessened

• Universal acceptance/adoption of 
portland-limestone cement (PLC)

Optimizing Cement



• PLC is made by replacing up to 15% of clinker 

with ground limestone (normal portland cement 

contains up to 5% limestone)

• Same durability and resilience

• Similar replacement/performance

• Up to 10% carbon footprint reduction

• Gives architects, engineers, producers, and 

designers a greener way to execute any 

concrete project, with virtually no modifications 

to mix design or placing procedures.

• www.greenercement.org

Portland-Limestone Cement (PLC)



• State Highway Agency survey began August 19, 2021

• Acquired original contact information from the AASHTO 

Committee on Materials and Pavements roster

• “The Portland Cement Association (PCA) is conducting a 

survey regarding the use of portland-limestone cement 

(PLC) in soil-cement applications.”

• Provided document on PCA terminology for soil-cement:

• Cement-modified soil (CMS)

• Cement-stabilized subgrade (CSS) soil

• Cement-treated base (CTB)

• Full-depth reclamation (FDR) with cement

• “Does your agency allow the use of PLC (blended 

cement that allows for 5% to 15% limestone replacement) 

in the soil-cement applications noted above?”

Survey of Agency Use of PLC in S-C



18 YES                  14 Conditional                  18 NO

August 19, 2021, through October 20, 2021

Agencies Allowing PLC in S-C Applications



18 YES            16 Conditional (+2)           16 NO (-2)

since October 20, 2021

Agencies Allowing PLC in S-C Applications



• 18 = YES – already approved and allowed for use in specifications

• 16 = NO – not approved nor allowed for use in specifications

• 16 = Conditional

• Some agencies will allow the full use of PLC in soil-cement 

applications in the next version of their specifications

• Some agencies currently allow the use of PLC in one or two of 

the soil-cement applications but not in all four

Summary of Agency Use of PLC in S-C

• “Will permit upon project specific contractor’s request 

and subsequent Engineer’s approval”

• “may be furnished at the Contractor's option”

• “we don't see any reason why we wouldn't be willing 

to utilize PLC for these applications”

• “just asking for dual mix designs at this point and will 

base any differences off of performance criteria”



• Improvements in mix designs

• Increasing supplementary cementitious 
materials like slag, fly ash, silica  fume, 
and other additives

• Reduced concrete plant energy 
consumption/reduced concrete delivery  
energy consumption

• Performance-engineered mixtures (PEM)

• Utilize Carbon Capture, Utilization, and 
Storage (CCUS) to avoid the release of 
CO2 emissions

Optimizing Concrete



• Utilize processes like BIM, virtual reality 
design, etc., for designing concrete

• Incentivize energy efficient buildings

• Educate officials that due to their 
durability, concrete structures (buildings, 
pavements, bridges, dams, etc.) last 
longer and require less maintenance

• Concrete in place can be 100% recycled, 
limiting the use of raw materials and 
production emissions

• 3D printing concrete structures that utilize 
locally available materials

Optimizing Construction



• Calcium hydroxide in the concrete reacts 
with carbon dioxide in the atmosphere 
and creates calcium carbonate and water

• Starts on the concrete surface and 
gradually moves towards the inner of the 
concrete (carbonation of concrete is a 
slow and continuous process)

• Every exposed concrete surface absorbs 
CO2 (over the course of its service life, a 
building can reabsorb 10% of cement and 
concrete production emissions)

• Concrete mixes affect carbonation rates

Optimizing Carbonation

www.cshub.mit.edu



• An ambitious journey to carbon neutrality 
across the entire cement and concrete 
value chain by 2050

• Industry must act now to further reduce 
GHGs and create sustainable building 
solutions (increased pressure to reduce 
our environmental impact from designers, 
regulators, even the public)

• The Roadmap demonstrates how the 
U.S. cement and concrete industry can 
address climate change, decrease GHGs, 
and eliminate barriers that are restricting 
environmental progress

The PCA Roadmap to Carbon Neutrality
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