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Overview

• Why the switch to Type IL?
• What is different about concrete 

mixtures containing Type IL?
• Effects on concrete
• How to achieve durable concrete 

surfaces with Type IL (or other) 
mixtures



Why the Switch to Type IL?
• In a cement kiln, CO2 is chemically driven 

off the carbonate (CaCO3) minerals
• Molten material is rapidly cooled as it 

comes out of the kiln (clinker)
• Type I (ASTM C150) 

• Up to 5% interground limestone

• Type IL (ASTM C595)
• Up to 15% interground limestone

• Per ton of finished cement powder, Type IL 
saves up to 10% in CO2 emissions

Kiln

Mill



The switch has been going on for a while…

Source:  ACI Concrete International magazine, January 2025



What’s Different about Type IL concrete mixtures?

Cement:
• Obviously more inert limestone 

powder
• Finer grind (higher Blaine fineness)
Concrete:
• Slower / less / no bleed water
• Later finishing, later strength gain



What is Bleeding, and Why is that a thing?
• Bleeding is settlement (sedimentation) of 

the heavier particles in fresh concrete 
(liquid)

• Cement (clinker) is heaviest, then sand and 
stone, then water, and finally air

• Air bubbles are held in suspension due to 
surface tension 

• The fineness of the cement as well as 
presence of air entrainment (and fibers) 
can all affect amount and rate of bleeding



What does slower / less / no bleed mean?

• Slower bleed rates:
• Possible “early” finishing, trapping bleed 

water below the surface, causing potential 
delamination

• Less or no bleed water:
• Possible waiting for bleeding, but 

evaporation causes surface to dry out, 
leaving unhydrated cement, porous/weak 
paste, susceptible to scaling

Finer cements (and SCM’s) can slow down or reduce the bleed rate of freshly placed concrete



So What Do We Do Now?

1. Start with adequate w/cm ratios
• suggest 0.45 max

2. Once at desired slump and w/cm 
ratio, DO NOT ADD WATER
• To the mixer, or
• To the surface

3. Use water reducing admixtures 
(slump enhancers) instead of water, 
to achieve desired workability



Wet burlap drag

ADDING WATER

• Specs prohibit adding water to slab 
by spray, wand, brush or other 
methods

• Wet burlap drag is allowed
• Decrease moisture if slurry or small 

bubbles develop on trailing edge of 
burlap

Presenter Notes
Presentation Notes
There are times the Contractor will attempt to apply water to the surface to assist in finishing.
Article 2301.03, H prohibits additional water from being applied to the surface by spray
wand, brush, or other methods. If the Inspector notices finishers applying additional water
to the surface, they should ask the Contractor to stop this action immediately and notify the
Project Manager if they do not. Section 9.41 of the Construction Manual also covers this
topic.

Contractors are allowed to drag wet burlap behind the paver. The wetting of the burlap
should be done sparingly. If more than a slight amount of slurry is being created by the
floats or straightedges, the contractor should be instructed to water the burlap less frequently.



• Watch the amount of added water!
• Added water not to exceed max w/cm (check batch 

tickets) 
• If water added, mix for additional 30 revolutions

ADDING WATER (READY MIX)

Adding 1 gallon / cu. yd:

• Increases workability ~1”

• Lowers strength ~200 psi

• Increases drying shrinkage 
~10%

• Increases permeability ~ 50%

Presenter Notes
Presentation Notes
When necessary, the contractor can add water to the concrete at the grade if a ready mix
truck is being used. Per Article 2301.02, C, the concrete must be mixed at least an
additional 30 revolutions if water is added at the grade. It is necessary for the inspector
to count and assure that these additional revolutions are performed to insure proper
mixing.



Hand float and straight edge

FINISHING

• Remove small imperfections

• Tight surface with few holes

• Extensive finishing can damage 
integrity of slab

• Do not add free water

Presenter Notes
Presentation Notes
Finish
Article 2301.03, A, & H
Chapter 9.14, 9.41
SUDAS 7010 3.02, H

Article 2301.03 explains the requirements for the finishing for paving operations. Article
2301.03, A describes the equipment for finishing and Article 2301.03, H describes the actual
finish of the slab itself. Both of these articles should be read carefully before the paving
operation begins. Sections 9.14 and 9.41 of the Construction Manual also have information
on the finishing operations and should be read prior to paving.

The concrete workability and the paver setting are both very important factors in determining
the condition of the surface of the slab. It should be a tight surface with few bug holes in
order to get a good closed finish. If the Contractor has to use their finishing tools extensively
on the surface, this could damage the integrity of the slab. If the Inspector notices that the
finishers are working extensively to close the surface of the pavement, they should notify the
Project Manager as soon as possible.



So What Else Do We Do Now?
4. If the concrete can’t be finished right 

away, use an evaporation retarder
5. If surfaces look like they need water 

during finishing, use a colloidal silica 
finishing aid instead of water

6. Check evaporation rates and SPRAY 
WITH CURING COMPOUND WITHIN 30 
MINUTES OF TEXTURING!!

7. Consider using a silane sealer



Evaporation Chart

-ACI 305 Chart
-Apps on the web to help too!
                ACPA.org 

0.20  lbs/sq ft/hr  is the published limit to 
prevent shrinkage cracking

0.10 to 0.20 lbs/sq ft/hr → trouble!
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Evaporation Rate Calculators



High Evap. Rates, Lack of Curing, and Scaling

Date Location Issue Evap. Rate
20-May-20 Kalamazoo Permeable/Crazing 0.35
2-Nov-20 Fremont Scaling 0.39
3-Nov-20 Fremont Scaling 0.35
4-Nov-20 Fremont Scaling 0.32
5-Nov-20 Fremont Scaling 0.23
6-Nov-20 Fremont Scaling 0.25
9-Nov-20 Fremont Scaling 0.23
15-Feb-21 Kalamazoo Scaling 0.25
17-Feb-21 Kalamazoo Scaling 0.08
23-Feb-21 Kalamazoo Scaling 0.28
24-Feb-21 Kalamazoo Scaling 0.27

Date Location Issue Evap. Rate
25-Feb-21 Kalamazoo Scaling 0.22
3-Mar-21 Kalamazoo Scaling 0.25
4-Mar-21 Kalamazoo Scaling 0.23
5-Mar-21 Kalamazoo Scaling 0.22

11-May-21 Jenison Scaling 0.12
7-Jun-21 Holland Permeable surface 0.10
8-Jun-21 Holland Permeable surface 0.10

18-Aug-21 Oak Park Scaling 0.10
19-Aug-21 Oak Park Scaling 0.10
31-Aug-21 Oak Park Scaling 0.19
1-Sep-21 Oak Park Scaling 0.22
24-Jun-22 Newaygo Scaling 0.15



What is Scaling?

 Is the loss of the concrete’s surface mortar 
surrounding the aggregate particles
 The aggregate is exposed and hardened mortar peels 

away from the surface of the concrete
 It is primarily a physical action caused by hydraulic 

pressures from water cyclically freezing and thawing 
within the concrete
 When the pressures exceed the internal tensile strength 

of the concrete, scaling will result



What Causes Scaling?

Finishing Techniques:
Do not finish in the presence of 

bleed water
Do not bless the surface
 Increases surface w/cm ratio

Do not use steel trowels on 
exterior flatwork



What Causes Scaling?

Weak/Porous Paste Layer:
Higher evaporation
 Late or lack of curing application
Do not use steel trowels on exterior 

flatwork



What Training or Certification Could Help? 

• MCA Exterior Concrete 
Finisher

• NRMCA Concrete Exterior 
Flatwork Finisher

• ACI Flatwork Finisher
• MCA 101, 201, + other training



Examples of Certifications Already Required
• MCA / ACI Level 1 Concrete Field Testing Technician

• Testing Technicians (sampling, temp, slump, air, cylinders); also Inspectors for 
Construction Engineering Prequalification

• MCA Level 2 Advanced Concrete Technician
• Mix design & adjustments, JMF & QC Plan submittals

• MCA Decorative Concrete Finisher
• Other specialty ACI certifications

• Self Consolidating Concrete Testing
• Concrete Strength Testing



Specifications
• MDOT mixtures typically very durable

• Prequalified aggregate sources
• Minimum cementitious contents
• Use of SCM’s encouraged or required in high performance mixtures
• One-time water addition allowed before placement begins

• MDOT construction specs require curing compound application
• 200 sq ft per gallon or 25 syds per gallon

• Non-MDOT (commercial, industrial, residential) can follow ASTM
• In many cases will still use MDOT quality materials



References
• ACI Concrete International magazine, 

July 2025, “Type IL Cement and 
Concrete Scaling,” by David R. 
Lankard

• National Concrete Consortium MAP 
Brief Summer 2023, “ Revisiting 
Concrete Scaling,” by Peter Taylor, 
National Concrete Pavement 
Technology Center.

• NRMCA CIP 2, “Scaling Concrete 
Surfaces”



MCA Issued a Technical Bulletin in July 2024
1. Proper finishing and curing are essential
2. As with any new/changed material, mixes need to be 

tested and verified to confirm effects on fresh and 
hardened properties such as:

a. Air content
b. Slump
c. Bleed potential
d. Set time; and 
e. Compressive strength 

3. Adjust mix as needed: proportions of cementitious 
materials, aggregates, admixture dosages, etc.

www.miconcrete.org/
concrete-scaling



Summary

Concrete surfaces are durable, long-lasting, cost effective and 
aesthetically pleasing if:
• They are designed & specified properly
• They are constructed properly – especially curing!
• They are inspected to ensure compliance with the project 

specifications
• They are maintained and taken care of properly



LTU CTM Program
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https://ltu.edu/programs/
concrete-technology-
management-with-
business-administration/



QUESTIONS?

Steve Waalkes, P.E.
616-633-9629

steve@miconcrete.org

mailto:steve@miconcrete.org


MCA Merch Store
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MCA Training Center Renovation
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