
 

 

 

 

 

FLY ASH IN CEMENT CONCRETE  

  



 

Fly Ash in Cement Concrete 

 

Ordinary Portland Cement (OPC) is a product of four principal mineralogical 

phases. These phases are Tricalcium Silicate-C3S (3Cao.SiO2), Dicalcium Silicate-

C2S (2Cao.SiO2), Tricalcium Aluminate-C3A (3CaO.Al2O3) and Tetracalcium 

alumino-ferrite – C4AF(4CaO.Al2O3 Fe2O3). The setting and hardening of the OPC 

takes place as a result of reaction between these principal compounds and 

water. The reaction between these compounds and water are shown as under. 

2C3S    +6H  C3S2H3  +3CH 

tricalcium silicate   water  C-S-H gel  Calcium Hydroxide 

2C2S    +4H  C3S2H3  +CH 

dicalcium silicate  +water C-S-H gel  Calcium Hydroxide 

 

The hydration products from C3S and C2S are similar but quantity of calcium 

hydroxide (lime) released is higher in C3S as compared to C2S. 

The reaction of C3A with water takes placed in presence of sulphate ions 

supplied by dissolution of gypsum present in OPC. This reaction is very fast and is 

shown as under:  

C3A    +3(CSH2) + 26H  C3A (CS)3 H32 

tricalcium alluminate +gypsum +water ettringite 

C3A + CSH2   +10H    C3ACSH12 

                                                                             monosulphoaluminate hydrate 

 

 

  



 

 

Advantages of Fly Ash in Concrete 

a. Reduced Heat of Hydration 



 

  

b. Workability of Concrete 

c. Permeability and Corrosion Protection 



 

  

d. Effect of Fly Ash on Carbonation of Concrete 

e. Sulphate Attack 



 

f. Corrosion of Steel 

g. Reduced alkali-aggregate reaction 



 

h. Environmental Benefits of Fly Ash in Concrete  



 

  

Chemistry of Fly Ash 

a. Chemical Composition 
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b. Physical Properties: 

c. Pozzolanic Properties of Fly Ash 

d. Pozzolanic Activity 


