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Purpose
Colloidal silica has been gaining traction in the concrete 

industry to improve durability and extend concrete service-

life. The following session will focus on the current and 

future specifications to guide users in the optimal method 

to utilize this cutting-edge technology. 

Topics will cover the current colloidal silica market and 

usage, the state of the new specifications for optimal 

usage, and the future for colloidal silica widespread 

adoption in the concrete industry. 
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• On-Going Concrete 

Problems with Few 

Viable Solutions

• Limitations on Matured 

Technologies

• Colloidal Silica on 

Concrete Jobsites – 

ASTM C 494, Type S Placement of Concrete with Nano Silica

State of the Industry
Why Should We Care



1.Pavements

2.Bridges

3.Driveways 

4.Buildings 

Placement of Concrete with Nano Silica

State of the Industry
Mixing Colloidal Silica in Concrete



1.Deteriorated 

Bridges

2.Concrete 

Slabs meant 

for Res. 

Floors

3.Water Tanks

Placement of Concrete with Nano Silica

State of the Industry
Using Colloidal Silica on Concrete



Green, B. ACI Materials Journal, SP-254-8, 121–132, 2008.

Nano Silica Dispersion

Colloidal Silica, Defined
Liquid Dispersion of Nano Silica Particles

• Liquid Dispersion

• Clear to Milky 

Appearance

• Surface Area – 80 to 500+ 

m2/g

• Solids Content – 5 to 50%



• Green, B. ACI Materials Journal, SP-254-8, 121–132, 2008.

• Kudyba-Jansen, A., Hintzen, H., Metselaar, R. Materials 

Research Bulletin, 36, 1215 – 1230, 2001.

• Class F Fly Ash • Nano Silica

FOR REFERENCE:

A strand of hair is approximately 100,000 nm in diameter.

Enhancing with Newer Technology
Not Replacing Current Technologies – Enhancing 



Pozzolanic Reaction
And more…

1. CS promotes pozzolanic reaction and the 

development of  C-S-H at the expense of CH

2. Particle-to-Particle Packing / Void Filling

3. Creates an environment not conducive to Chemical 

and Physical Attack

+

Colloidal Silica (CS) Calcium Hydroxide  (CH)

20 

um
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Colloidal Dispersion of Nano Silica
What is so special about a Nano Silica?

1. Free Silica Surface Area 

Pozzolanic Reaction

2. Accelerated Cement 

Dissolution

3. Heterogeneous 

Nucleation
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ASTM C494

• ASTM C494 definition:

• “This specification covers the materials and the 

test methods for use in chemical admixtures to 

be added to hydraulic-cement concrete mixtures 

...”

• Type S – Specific Performance Admixtures



Current Specification Direction
ASTM C 494 Testing
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ASTM C494

Concrete Confidence

• Data for a new product 

is critical.

• Research and 

development for best 

possible product

• Testing and data for 

new admixtures - ASTM 

C494

• “Do no harm” test 

method  

ASTM C494 – Standard Specification for Chemical Admixtures for Concrete, 

Type S

ASTM Test REF EXP Specif.

Compression, C 39 ✔ ✔ - REF

Flexure, C 78 ✔ ✔ - REF

Time of Set, C 408 ✔ ✔ - REF

Shrinkage, C 157 ✔ ✔ - REF

F-T Durability, C 666 ✔ ✔ - REF

Special Performance ✔ ✔ ± REF



• 12+ Month Evaluation that Compares a Conventional 

Concrete to the SAME Concrete with Colloidal Silica

• Fresh Properties (C 143, C 231, C 138, C 1064)

• Time of Set (C 403)

• Compressive Strength (C 39)

• Flexural Strength (C 78)

• Shrinkage (C 157 MOD) 

• Resistance to Freeze/Thaw (C 666)

• Abrasion Resistance (C 779)

• Water Sorptivity (C 1585)

• Permeability under Water Pressure (DIN 1048)

• Alkali-Silica Reactivity (C 1567 / C 1293)

Tests Conducted
ASTM C 494 Testing – Type S
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New Specification - Colloidal Silica for Use 

in Concrete

● Focused more on chemical and physical analysis - Uniformity

● Does not focus on Enhanced Performance with Concrete 

● Similar to 

○ ASTM C618, Standard Specification for Coal Fly Ash and Raw or 

Calcined Natural Pozzolan for Use in Concrete

○ ASTM C 1240, Standard Specification for Silica Fume Used in 

Cementitious Mixtures

https://compass.astm.org/document/?contentcode=ASTM%7CC0618-19%7Cen-US
https://compass.astm.org/document/?contentcode=ASTM%7CC0618-19%7Cen-US
https://compass.astm.org/document/?contentcode=ASTM%7CC1240-20%7Cen-US
https://compass.astm.org/document/?contentcode=ASTM%7CC1240-20%7Cen-US


A New Specification, 09.24
ASTM Specifications – A Light At the End of the Tunnel

Copyright © Intelligent Concrete, LLC 2022

1. Scope

1.1 This specification covers colloidal silica for use in concrete to create pozzolanic 

reactions, or enhance the pozzolanic reactions of other supplementary 

cementitious materials used in the concrete, or both, and thereby affect desired 

concrete properties including strength development and durability. 

1.2 The range in required properties provided in this specification encompass the 

range in properties of commercially available colloidal silica. When using colloidal 

silica, the performance achieved in concrete will vary if colloidal silica 

properties vary, or if colloidal silica is combined with differing amounts, types, 

and sources of other concrete constituent materials. Testing with job mixture 

materials is required to determine performance.



A New Specification, 09.24
ASTM Specifications – A Light At the End of the Tunnel
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