
Durability

Environmental influences – pH of rainfalls

Carbonation (neutralization): Ca(OH)2 + CO2 →CaCO3 +H2O
Alkaline calcium hydrate, pH ≈12,5+ carbonic-acid gas → calcite, pH < 9,0 + water

Critical pH ≈10,5 – 11,0 
Corrosion: 2Fe + 1,5 O2 + H2O → 2FeO(OH)

Iron, volume 100% Rust, volume 250 %
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Permeability



Corrosion

Carbonation



Cooling towers

Maintenance of cooling towers



Prefabricated Balcony

Question on corrosion



Minimizing the risk of corrosion

Frost attack



Some frosty questions

Exam Questions

• Two basic form of environmental attack

• Concept of service life and design service life

• Factors affecting permeability

• Carbonation process and corrosion of 
reinforcements

• Breakdown in passivating layer - critical pH of 
concrete 

• Process of frost attack - the best way to 
minimize it



Model for predicting service life
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Figure 1: Limit states method for durability 

* both conceptual and 
mathematical 



Damage of concrete surface

Pores



Factors affecting permeability

Concrete quality


