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Using fly ash reduces the amount of cement needed, which in turn reduces carbon emissions and costs in cement production. 

• The performance of blended cement products correlates directly with the performance of all it’s raw materials, of which FA is a major contributor, 

with varying degrees depending on the percentage of FA used.

• A drop in the performance of FA must be supplanted by making use of the more the expensive raw materials like Clinker/OPC, Slag or Cement 

additives in the blending process to meet the required strength.

• This not only makes the product more expensive but also produces  inconsistent results and variations in the performance of the final product. 

This adds a layer of complexity to our Conformity Criteria because of the increase in the SD. (more about that later)

• Improvements in performance can only be picked up after a reasonable number of 28-day results have been acquired, meaning adjustments to 

the mix design can only be made after app. 38 days. This can lead to an over-performing product at an extra cost.



Extracted from EN 197-1
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• This makes it a never-ending balancing act because the biggest variations are found in Unclassified Fly Ash (UCFA), which is the most widely 

used cement extender in the in-land region due to its relatively low cost and wide availability.

• There is much-needed improvement in the consistency of the performance of UCFA from different sources, which would go a long way in 

assisting us and the industry to maintain consistency in our own product range performance and manage the cost thereof.
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• Bound water analysis indicates hydration continues at different rates across size fractions.

• Sieve retention studies reveal that fly ash with balanced size distribution delivers better structural integrity than that of ultra-fine only 

systems.

• Therefore, a balanced mix of sizes ensures long-term durability and workability, and optimized grading improves both reactivity and 

packing density – a game changer for high performance concrete.

The relationship between Particle size and strength

• Ultra fine ash (10 µm) – high surface area = fast reaction, but excessive fines can cause high water demand issues, risk of 

agglomeration (reduced dispersion and increased clumping)

• Fine fly ash (10 -45µm) – ideal balance of reactivity and packing efficiency, promoting optimal strength

• Coarse fly ash (≥45µm) – can reduce early strength but may enhance long-term performance by improving particle packing

Correlation of Results



Potential Negative Effects of high LOI on UCFA:

• Loss on ignition refers to the loss in mass in a sample heated to up to a maximum of 1000 ◦C

• The Cement industry utilizes this method to determine the moisture and/or carbonation as these reduce the quality.

           

Correlation of Results



Potential Negative Effects of high LOI on UCFA:

• Loss on ignition refers to the loss in mass in a sample heated to up to a maximum of 1000 ◦C

• The Cement industry utilizes this method to determine the moisture and/or carbonation as these reduce the quality.

• Slower Strength Gain:

Early strength gain might be reduced when using UCFA because it contains coarser particles. 

• Increased Dry Shrinkage:

Coarser FAs with high carbon content (high LOI) may increase dry shrinkage. 

• Efflorescence:

Fly ash concrete can be prone to efflorescence (salt deposits on the surface). 

• Seasonal Limitations:

Fly ash concrete may have seasonal limitations due to its slower strength gain. 

As the temperature drops, the rate of hydration drops, which in turn leads to decreased strength gain and increase setting times. 

           

Correlation of Results



Potential Negative Effects of high LOI on UCFA:

• Loss on ignition refers to the loss in mass in a sample heated to up to a maximum of 1000 ◦C

• The Cement industry utilizes this method to determine the moisture and/or carbonation as these reduce the quality.

• Slower Strength Gain:

Early strength gain might be reduced when using UCFA because it contains coarser particles. 

• Increased Dry Shrinkage:

Coarser FAs with high carbon content (high LOI) may increase dry shrinkage. 

• Efflorescence:

Fly ash concrete can be prone to efflorescence (salt deposits on the surface). 

• Seasonal Limitations:

Fly ash concrete may have seasonal limitations due to its slower strength gain. 

As the temperature drops, the rate of hydration drops, which in turn leads to decreased strength gain and increase setting times. 

Workability vs Strength: Finding the right balance

• Can you have both workability and high strength?

Concrete mix design is a balancing act, increasing strength often means reduced workability- but making the right adjustments you 

can get both.

• How Fly ash affects workability & Strength;

Fine Fly ash (≤ 45µm) High LOI fly ash absorbs water, making the mix sticky or dry.
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                           INKOMU/SIYABONGA/THANK YOU/DANKIE/REALEBOGA!!!
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