
Marvin Glissner Dansk Betonforening online presentation24.02.2026

New chapter in the Danish concrete handbook

Alkali aktiveret beton

Marvin Glissner
24.02.2026

1



Marvin Glissner Dansk Betonforening online presentation24.02.2026 2

Marvin Glissner

PhD student (until recently)
Topic: Portland cement free concrete

Ole Mejlhede Jensen

Professor at DTU

Authors



Marvin Glissner Dansk Betonforening online presentation24.02.2026 3

Where to find the chapter
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Structure

4

1. Overview 
2. Introduction
3. Precursor 

1. High calcium binder systems 
2. Low calcium binder systems 4. 

4. Activator 5. 
5. Fresh material properties 6. 
6. Hardening material properties 

1. Strength and elastic modulus 
2. Creep 
3. Heat of hydration 
4. Shrinkage 

1. Drying shrinkage 
2. Chemical shrinkage 
3. Autogenous shrinkage 

7. Crack risk 
8. Durability 

1. General 
2. Chloride resistance 
3. Alkali silica reaction 
4. Sulphate and acid resistance 
5. Freeze thaw resistance

9. Standards and testing  
10. Literature

1. Overview 
2. Introduction
3. Precursor 

1. High calcium binder systems 
2. Low calcium binder systems 

4. Activator
5. Fresh material properties 
6. Hardening material properties 

1. Strength and elastic modulus 
2. Creep 
3. Heat of hydration 
4. Shrinkage 

1. Drying shrinkage 
2. Chemical shrinkage 
3. Autogenous shrinkage 

7. Crack risk 
8. Durability 

1. General 
2. Chloride resistance 
3. Alkali silica reaction 
4. Sulphate and acid resistance 
5. Freeze thaw resistance

9. Standards and testing  
10. Literature



Marvin Glissner Dansk Betonforening online presentation24.02.2026

What is Alkali activated material (AAM)
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Activator

AAM paste

Aluminosilicate Powder Water
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Alkali activated concrete

Alkali metal source 
Na+

Aluminosilicate Precursor

Activator solution

OH- source Dissolution

Alumina & Silicate complexes

Diffusion & speciation

Solution

N-A-S-H gel C-A-S-H gel

Reorganization & gelation

Calcium source

Ca+

(N,C)-A-S-H Alkali activated binder

hardening
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Precursors define the binder

Examples:
• High-Ca: GGBS, Class C fly ash

• Low-Ca: Calcined clay, Class F fly ash

Precursor composition controls properties

Alkali activated binder

High Ca

Portland cement 
binder

Ca content

Na+

content

Al content
GeopolymerLow Ca
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Alkali activated concrete

High-calcium:
• Faster strength development
• Ambient curing possible

Low-calcium:
• Slower reaction
• Often require heat curing

Hybrid systems possible
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Fresh material behavior and production

• Workability and Production methods can be similar to OPC concrete
• Setting may be very fast
• Activator influences rheology
• Admixture compatibility different

20 µm 20 µm

Blaine

~12.000 cm2/kg~3.200 cm2/kg

Know your mix !
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Mechanical properties

Compressive strength:
• Comparable to OPC
• Wide strength range possible
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Mechanical properties

Elastic modulus:
• Typically slightly lower than OPC
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Durability

Durability often reported to be very good

Generally improved resistance:
• Chlorides
• Sulfates
• Acids
• Carbonation

Reason:
• Dense microstructure
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Shrinkage

• Typically  large autogenous shrinkage

large internal RH drops
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Challenges and potentials

Main limitations:
• No international structural standard
• Little long-term experience

However:
• Strong sustainability potential
• Increasing industrial interest
• National standards emerging
• Final message:

AAC is promising but requires further validation
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QUESTIONS ?

Feel free to contact me on LinkedIn

Thank you for your attention !



Marvin Glissner Dansk Betonforening online presentation24.02.2026 16

CEM II/C Cements

Expected AAC

CEM I Cements

Expected CO2

Modified from: M. Schneider, CCR,  124, 2019
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Precursor - raw materials

Examples
• Slag - GGBS 
• Fly ash - FA
• Calcined clay – CC
• Silica fume - SF

   Reaction products
• Like OPC products

17

FA
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Applications

• Tunnel linings
• Precast elements
• Sewer pipes
• Buildings



Marvin Glissner Dansk Betonforening online presentation24.02.2026 19

Webpage: https://sqape.nl/en/
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Kowebrêge, N358 Road in Friesland Province

Alkali Activated Concrete: From Design and Materials Properties to Structural Behavior and Engineering Application

“Applications by Dr. Vilma Ducman & Prof. Dr. Guang Ye & Dr. Majjda Pavlin, ZAG, TU Delft May 2025
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