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Properties PPC  Cement 
Conforming to 

1489-1991 

OPC  43 Grade 
Conforming to 

455-1989 

Fly ash from NTPC’s 
Unchahar Power Plant 

Surface Area Sq.m / kg 365 295 391 
    
Retention of 45 micron sieve   20% 
    
Soundness    
Le-chatelier expansion 1mm 2mm  
Auto Clave Expansion 0.11% 0.2%  
    
Setting Times – Initial - 
minutes 

155 minutes 135 minutes  

Setting Times – Initial - 
minutes 

200 minutes 195 minutes  

    
Compressive Strength    

 7 days 36Mpa 33Mpa More than 85% of the 
control 

28 Days 51Mpa 43Mpa  
    
Fly Ah & in PPC 27%   
Lime Reactivity of Fly Ash    5 MPa 
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Properties PPC  Cement 
Conforming to 

1489-1991 

OPC  43 Grade 
Conforming to 8112-

1989 

Fly ash from NTPC’s 
Unchahar Power Plant 

Silicon dioxide (SiO2)   65% 

Aluminium oxide (AI2O3)   22.1% 

Ferric oxide (Fe2O3)   3.3% 

Calcium oxide (CaO)   0.5% 

Magnesium oxide (MgO) 4.1% 4.1% 04% 

Total Alkalis as (Na2O)   1.2% 

Sulphur trioxide (SO3) 2.2% 2% 0.5% 

Chlorides 0.013% 0.01%  

 Loss on ignition 2.4% 1.6% 1.8% 

Insoluble Residue 22.1% 1.5%  
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Coarse Aggregate  Fine Aggregate  
Sieve 
Size, 
mm 

20mm 
aggregat
es 
Passing, 
% 

IS 383 
Limits  

10mm 
aggregates 
Passing, % 

IS 383 
Limits 

Sieve 
Size, 
mm 

Passin
g, % 

IS 383 
Limits 

� �

40   
 
20   
 
10   
 
4.75 
 
2.36 

100   
 
85.96  
 
5.96   
 
1.46 

100   
 
85-
100   
 
0-20   
 
0-5 

100 
 
100 
 
63.46 
 
5.92 
 
2.24 

 
 
100   
 
85-100   
 
0-20   
 
0-5 

4.75   
 
2.36   
 
1.18   
 
0.60   
 
0.30   
 
0.15 

87.77  
 
82.37   
 
65.80   
 
49.73   
 
9.46 
 
1.79 

90-100   
 
75-100   
 
55-90   
 
35-59   
 
8-30   
 
0-10 
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 Batch 
No. 

Fly 
Ash %  

Used 
in Bay  

Ceme
n-

titious 
Materi

al 

Ceme
nt 

type  

Ceme
nt 

Extra 
Fly 
ash 

Sand 10 
mm 

20 
mm 

water  w/cm  

TM - 1 0% 3 - 4 350 OPC 350 0 685 618 650 190 0.54 

TM - 2 27% 1 - 3 360 PPC 360 0 688 550 675 188 0.52 
TM - 3 30% 4 - 5 380 PPC 360 20 665 595 595 190 0.50 

TM - 4 40% 5 –6 425 PPC 340 85 585 620 652 188 0.44 
TM  -5 50% 6 - 7 438 PPC 300 138 685 658 595 184 0.42 
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Comp. Strength MPa Batch 
No. 

Fly Ash % Used in 
Bay 

w/cm 

 

Initial 
slump 
mm 

7 days 28 days 

TM - 1 0% 3 - 4 0.54 65 25.4 31.52 

TM - 2 27% 1 - 3 0.52 77 23.5 30.46 

TM - 3 30% 4 - 5 0.49 75 22.37 28.42 

TM - 4 40% 5 –6 0.44 75 21.45 29.65 

TM  - 5 50% 6 - 7 0.42 100 19.5 28.55 
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