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Type 1L Cements

Why change?

• It is getting hotter

• Federal Government is pressing to reduce carbon impact
• At construction
• Over pavement life

2 Berkeley Earth BBC
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Sustainability?

• Economics still rule
• Learning about social impacts
• Carbon

• 30 billion tons of concrete is used each year worldwide
• ~¼ ton CO2 per person per year
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Who Me?

• Change is hard – but possible

4 Iowa DNR



5/9/2023

3

How?

• What can we do to reduce impact?
• Use less concrete
• Use less binder in the concrete
• Use less clinker in the binder

• Reduce construction impacts

• Reduce user impacts
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Use Less Concrete in the Structure

• Avoid replacing it
• Longer lasting
• Use existing equity of older pavements (overlays)

• More efficient designs
• Beware of rules of thumb, and cut-and-paste
• ME-Design procedure
• PavementDesigner.org
• Appropriate construction systems

6
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Use Less Binder in the Concrete

• Many specifications call for more than needed

7

Conventional Optimized
Cement 400 351
SCM 1 170 150
SCM 2 0 0
Coarse Agg 457 662
Fine Agg 1171 1303
Intermediate 1 1167 954
Intermediate 2 244 254
Water 228 200
Air 7.0 7.0
Total 3837 3874
Cementitious 570 501
vp/vv 208 180
w/cm 0.40 0.40
% SCM 1 30 30

Conventional Optimized
Slump 2.0 2.0
HRWRA 2.0 2.3
Air content 6.8 7.0
Box 1 - 0 1 - 0
Initial set 6:27 6:12
Strength at 7 3,340 3,650

Use Less Cement in the Binder

• Supplementary cementitious materials
• Enhance performance
• Increase longevity
• Reduce disposal headaches

• Other SCMs
• Recycled Ground Glass, ASTM C1866
• Locally processed waste products 

ASTM C 1709

• Ternary combinations
• Harvested fly ash

8
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Use Less Cement in the Binder

• Portland Limestone Cements (ASTM C 595)
• Up to 15% ground limestone
• Similar performance

• Becoming the norm

9

Portland Limestone Cements

• Why 15% limit?

10 Matschei
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Portland Limestone Cements

• Effects

11

Workability Increase or decrease
No significant effect on admixtures

Bleeding Decreases with increasing fineness 
Generally of no concern

Setting time (initial, final) May vary

Heat of hydration Slight increase at early ages (up to 48 hours) 
But less significant at later ages

Compressive strength May vary

Scaling and freeze‐thaw resistance Use same techniques as with PC concrete mixes:
Proper air‐void systems, curing, higher strengths

Sulfate resistance Use same techniques as with PC concrete mixes:
Low w/cm, min. strength, and MS or HS 

designations

Portland Limestone Cements

• Potential impacts on carbon
• 100 MT cement produced in the USA 2021
• Means about ~6 MT less CO2 is possible

• Context
• USA Carbon emissions ~4,700 MT
• Cement contribution ~ 41 MT
• So  ~15% reduction possible today…

12 EPA / PCA
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What’s the catch?

• One for one will not work in all cases

• Trial batches and proportion adjustments are necessary

• Practices may have to be adjusted
• Setting time
• Bleed
• Strength development

• “Works fine when I add 10% more”!
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Compressive strength

14
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Compressive strength

15

Compressive strength

16



5/9/2023

9

Air content

17

Mill Cert Mortar Cubes
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Experience

• Oklahoma 2012
• PLC with 15% Class C Ash
• 5,300 psi @28 days

• Reportedly doing well

19

Experience

• MNDOT Test sections were good – PLC + 30 fly ash

20
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Where next

• Talk to your supplier

• Specify the properties you need

• Do those trial batches
• Call if you need help
• Stay away from the cliff edge

• More changes may be coming

21


