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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
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Conventional, Pervious, Precast, and Roller-Compacted Concrete
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Method of flexible 
pavement reconstruction 
that utilizes the existing 
asphalt, base, and/or 
subgrade material to 
produce a new stabilized 
base course for a chip 
seal, asphalt, or concrete 
wearing surface.

Definition of Full-Depth Reclamation
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• Use of in-place materials
• Little or no material hauled off and dumped
• Maintains or improves existing grade
• Conserves virgin material
• Saves cost by using in-place 

“investment”
• Saves energy by reducing 

mining and hauls
• Very sustainable process

Advantages of the FDR Process



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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• Natural CO2  Living things release CO2
when they respire, and nature maintains a 
balance by absorbing and therefore 
removing the CO2 via plants and the ocean. 

• Human CO2  Activities like extracting, 
refining, transporting, and burning fossil 
fuels emits too much CO2 for the ecosystem 
to remove naturally.

• CO2 absorbs radiation and prevents heat 
from escaping our atmosphere.  This excess 
heat creates disrupted weather patterns and 
higher global temperature averages.

Carbon Dioxide (CO2) Explained



Why is CO2 a Problem Now?

For 800,000 years, atmospheric carbon dioxide had never been above this level (300 ppm).

2020 level
412.5 ppm

1950 level
310 ppm



• Concrete is the most-used material in the world
• Concrete has relatively low carbon emissions 

per unit; however, its widespread use makes it 
a major contributor to manmade CO2 emissions

• Greenhouse gas (GHG) emissions from the 
manufacturing of portland cement are about 3% 
of the total worldwide GHG emissions
 not the 8% to 9% often reported!

• The U.S. cement industry contribution to global 
GHG emissions is 0.17% CO2eq

• The U.S. cement industry contribution to U.S. 
GHG emissions is 1.25% CO2eq

How Bad are Cement and Concrete?

“Concrete: the 
most destructive 

material on 
Earth”



• 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



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)

• Decrease the use of traditional fossil 
fuels like coal and petcoke

• Increase the use of alternative fuels
• Push efficiency and decrease energy 

intensity for one metric ton of clinker
• Since 1990, the cement industry has 

improved energy efficiency 20%

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



• 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 construction
• 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)

• Related to durability of reinforced concrete

Optimizing Carbonation



“Society needs concrete, and concrete needs society”

Near- and Long-Term Solutions



• 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



• ASTM C595 / AASHTO M 240 (Type IL)
• CSA A3001 (Type GUL)
• 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 no modifications 
to mix design or placing procedures.

Portland-Limestone Cement (PLC)

Type IL

Type GUL



Enhanced Ordinary Portland Cement (OPC)
• PLC is made by intergrinding regular clinker with up to 

15% limestone while OPC contains up to 5% limestone
• PLC is a finer ground product than OPC

OPC, ASTM C150
95%
Ground Clinker

PLC, ASTM C595
85%
Ground Clinker

15%
limestone

5%
limestone

• Improved particle size distribution makes a denser matrix
• Creates additional surfaces for cement hydration to occur



PLC Has a Long Track Record
• History of good performance, even at 

higher limestone contents than the U.S.
• Europeans were the early adopters

• 1965 – Germany (up to 20%)
• 1975 – Spain (up to 35%)
• 1979 – France – (up to 35%)
• 1992 – United Kingdom (up to 20%)
• 2000 – EN (up to 35%)

• 2008 – Canada (up to 15%)
• 2012 – United States (up to 15%)
• Market share for blended cements grows 

as users gain comfort working with them

www.greenercement.org



Agencies Allowing PLC in Concrete



• 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



19 YES (+1)          16 Conditional (+2)         15 NO (-3)

as of February 16, 2022

Agencies Allowing PLC in S-C Applications



• 19 = YES – already approved and allowed for use in specifications
• 16 = NO – not approved nor allowed for use in specifications
• 15 = 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”
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