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Objective of the presentation 

• Demystifying spalling

• Explain the role of Polypropylene as a 
mitigating factor (out of many 
recommended ones)

• Demonstrate the potential misconceptions 
about the use of PP fibre!



What is spalling?

• The earliest paper on spalling is by Kaplan 
and Linan [Spalling of concrete due to fire] 
in 1954.

• No standardised test available (yet)

• No unanimous agreement on the causes of 
it!



Spalling, and its mechanism 

• Pressure induced

• Thermal gradient & restraint conditions

• Deterioration of matrix
• Shear stress induced by moving vapour!

• A combination of all, or some, of the above



PP fibres as a solution 

• The mechanism is still not fully 
known 



PP fibres … what do they do? 
• Permeability increase 

with heat
• PP fibres 

increase the rate 
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Why?

PP is well defined with melting temp ≈ 172 °C

But… 
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Results? 

Cracks at early age And debonding 
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So … what is the issue? 



The geometry effect!
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Length as variable Diameter as variable 
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Dosage …  

R² = 0.8055
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For 12 mm long, 33 µm diameter fibres …  
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What to do then?
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Concluding remarks 

• Appreciating how the end user utilises guidance documents (i.e., Structural 
engineers)

• Importance of the geometry of fibres
• Fundamental understanding of the mechanism of PP work
• Prescribing is not (or should not be) the end of the line 



Thank you for 
listening!


