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Introduction & Affiliations
►Construction or Service Issues
 Materials
 Flatwork
 Structural
 Mass concrete
 Moisture

►ACI Committees



Overview
►Type IL cement
►Implementation
►Experiences
►Adjustments



Type IL – Overview 
►Ordinary Portland Cement (OPC)
 ASTM C150 – Portland Cement
 Type I/II  (Type III, IV, V)
 Limestone:  0 to 5 percent

►Portland Limestone Cement (PLC)
 ASTM C595 – Blended Cements
 Type IL  (Type IP, IS)
 Limestone:  >5 to 15



Type IL – Local Markets
►Indiana – March 2021 First Type IL SOG
►Supply of Type I/II – Jan to Mar 2022
►Iowa – 2023
►Varies in United States
►Canada – 2008



Type IL – Why?



Concrete’s “Cobra” Effect
►Cement & concrete 

responsible for 8% of 
global carbon emissions

► Industry Goal:                        
Carbon Neutral by 2050

► Environmental Product 
Declarations (EPDs) 
embodied carbon

►Concrete Paving Industry 
Sustainability



Concrete’s “Cobra” Effect
►Current approaches to reduce
 SCMs (fly ash, slag, limestone, kaolin, etc.)
 Designs (thinner slabs, strength, timber walls, 

etc.)

►Type IL cement
►Quality curing to develop alternative 

mixes
 Wet curing, curing compounds, curing “aids”
 Nanosilicate internal curing



Embodied Carbon Energy



Cement Production



Industry – Sustainability



Overview
►Type IL cement
►Implementation
►Experience
►Adjustments



Type IL – Manufacturing

CaCO3  CaO + CO2



Type IL – Implementation



Type IL – Mill Certification



Type IL – vs. Type I/II Mixes
► 517 lbs./yd3 Type I/II 

(2.2% Limestone)
 11 lbs./yd3 Limestone
 506 lbs./yd3 Cement

► 517 lbs./yd3 Type IL 
(11.9% Limestone) 
 62 lbs./yd3 Limestone
 455 lbs./yd3 Cement



Type IL – Implementation
►1:1 Replacement
 Differences/compared to Type I/II
 Cement shipments timing/availability
 Trial batches and testing
 Submittals
 % Limestone/manufacturing variability

►Strength
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►Experiences
►Adjustments



Type IL – Performance/Experience
►Feedback
 Contractors
 Concrete suppliers
 ACI meetings
 World of Concrete
 ASCC survey

►Variability + OPC differences
►Depends on location



Type IL – Performance/Experience
► Strength development
► Finishing / Workability
 Water demand varies / admixtures
 Bleeding characteristics vary / unpredictable
 Setting time (finishing / sawcutting)
 Cold weather placements / admixtures
 Delaminations / surface scaling

► Shrinkage & curling
► Surface durability or wear resistance
►Aesthetics (Color and uniformity)



Type IL – ASCC Survey



Type IL – ASCC Survey
►173 Respondents



Type IL – ASCC Survey
►Experience problems with Type IL?



Type IL – ASCC Survey
►Experience the following w/Type IL?



Type IL – ASCC Survey
►Type IL strength vs. OPC?



Type IL – Performance/Experience
► Strength development
► Finishing / Workability
 Water demand varies / admixtures
 Bleeding characteristics vary / unpredictable
 Setting time (finishing / sawcutting)
 Cold weather placements / admixtures
 Delaminations / surface scaling

► Shrinkage & curling
► Surface durability or wear resistance (Curing)
►Aesthetics (Color and uniformity)



Overview
►Type IL cement
►Implementation
►Experience
►Adjustments



Type IL – Strength/Grinding
►Type I/II Blaine Fineness ~ 390 to 420 m2/kg
► Particle Size Distribution (PSD)

REF: Cost 2008-2023



Type IL – Blaine Fineness/PSD
►Type IL higher Blaine?
►+100 m2/kg?
►Particle Size Distribution
►Depends on % limestone
►20% more grinding time
►Production
►Strength – Monitor/TBD



Type IL – Strength Adjustments
►Trial batches and testing 
►Historical performance data
►Source / changing sources 
►Production variability
 Materials generally
 % Limestone
 Grinding – Blaine fineness or PSD
 More cement?

►QA/QC Testing (ASTM C31)



Type IL – Scaling



Type IL – Finishing/Processes



Type IL – Finishing/Processes



Type IL – Finishing Adjustments
►Experience based skills / processes
 Bleeding
 Setting
 Timing
 Variability / different

►Source / changing sources or production 
 % Limestone
 Grinding – Blaine fineness or PSD

►Field bleeding and setting tests



Type IL – Cold Weather 
Adjustments

►ACI PRC-306 Guide to Cold Weather 
Concreting
 Manage placement temperatures/conditions
 Heated mix water
 Heated aggregates
 Increase cement / decrease SCMs
 Curing and protection period length
 Accelerating admixture dosages



OPC – Curing Processes

Source: Gomaco



OPC – SOG Curing/Appearance



Type IL – Curing Options/Risk
►Full development of strength and 

durability characteristics 
►Placement & protection conditions
►Common approaches
 Wet cure (ASTM C171)
 Membrane forming (ASTM C309)
 Cure & seal (ASTM C1315)
 Tilt-up bond breakers
 Silicate-based “curing aids”



Spray Applied “Curing Aids”



Type IL – SOG Curing/Appearance



Type IL – Curing Adjustments
►Strength and durability characteristics 

more susceptible?
►Processes: More robust methods for 

certain applications + longer?
 Curing/protection environment
 % Limestone
 SCMs
 Functional + Aesthetics



Type IL – Adjustments
►Re-evaluate practices and processes
►Strength
 Trial batches and testing 
 Historical performance data 

►Finishing
 Field bleeding and setting tests 
 Timing varies significantly (cold weather)

►Curing
 Full strength and durability potential



Questions?

Matt Sheehan, PE
MSheehan@three-con.com
847-636-9135
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