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-1-3  :  

) (

)CaO ()SiO2 (

)Al2O3 ()Fe2O3 .(

)1 (

) %71

%18%11( .  
  

)1( :  

TOT  CaCO3  LOSS  SO3  MgO  CaO  Fe2O3  Al 2O3  SiO2    
99.84  93.25  42.61  0  0.2  54.39  0.39  0.5  1.75    
98.11  64.25  33.33  0.1  4.63  35.05  2.79  3.56  18.65    
95.19  14.25  12.26  0.03  3.62  14.58  11.37  10.83  42.5    

  

1997/1887 .  
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)3 (

 .   

  

)3(:  

  
  

MPa 
)2(  

MPa 
  

cm2/g mm 
-  

min 
)1(  3.96  17.14  6.27  0.87  258-158  
)2(  3.89  16.76  6.47  1.08  243-144  
)3(  3.73  16.11  6.45  2.01  237-135  

)4 (.  

  

)4(:   
TOT CaO LOSS LSF AM SM SO3 MgO CaO Fe2O3

 

Al2O3 SiO2   
98.19 1.12 - 91.36 1.25 2.31 0.2 3.22 63.65 4.19

 

5.22 21.71

 

  
98.23 1.06 - 92.06 1.25 2.30 0.24 3.02 63.93 4.19

 

5.22 21.63

 

  
98.1 1.14 - 96.47 1.28 2.31 0.14 2.82 65.05 3.99

 

5.09 21.01

 

  
97.21 2.10 1.36 83.19 1.04 2.29 2.12 3.02 58.6 4.79

 

4.97 22.35

 

  

      C4AF C3A C2S C3S 

        

29.05 12.74 6.75 23.17 51.90 K1     

   

28.85 12.74 6.75 21.71 53.53 K2     

   

27.82  12.13 6.75 11.92 64.23 K3     

-4 :Experimental Study  

-1-4]8[:   

)5 ()6 (

)X-Ray (

) ()( 

 

) Bogue(.   

)5(:

)(  

Fraction Amount 
SiO2 12.72% 

Al2O3 3.49% 
Fe2O3 2.44% 
CaO 52.72% 
MgO 1.64% 
Na2O 1.88% 
K2O 4.93% 
Cl 6.03% 

SO3 5.43% 
LOl 8.70% 

  

)6(:)(  
  1.41% 

SiO2 20.43% 
CaO 65.89% 
MgO 2.57% 
Al2O3 6.625% 
Fe2O3 3.35% 
SO3 0.73% 
K2O 1.65% 

-2-4]9[ :  

)7 ()8 (

32.5 )( 

42.5)  .(   

)7(  
  CaO 59.35 

  Fe2O3 6.50 
  Al2O3 5.01 

  SiO2 21.80 
  MgO 2.43 

  SO3 1.92 
  CL- 0.00 
  Ca free 2.23 

  Na2O  
  K2O  

  C3S 18.43 
  C2S 48.60 
  C3A 2.28 

  C4AF 19.78 
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)8(:  

  CaO 60.45 
  Fe2O3 4.56 

  Al2O3 5.44 
  SiO2 21.13 

  MgO 2.63 
  SO3 1.56 

  CL- 0.00 
  Ca free 1.05 

  Na2O  
  K2O  

  C3S 31.63 
  C2S 36.72 
  C3A 6.69 

  C4AF 13.86 
  L.S.F 87.54 

  MS 2.11 
  MA 1.19 

  PF - 
  IR - 
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]1[)ASTM C127-C128(   

    
C/Agg.

 
M/Agg.

 
Sample Reference A B 

Requirements 

Weight (SSD) (g)-B 4978 4978 

 

Weight oven dry (g)-A

 

4900 4900 

 

Weight in water (g)-C 3168.9

 

3168.9

  

Bulk Specific Gravity 

A/(B-C) 
2.71 2.71 

 

Bulk Specific Gravity 

(SSD)          B/(B-C) 
2.75 2.75 

 

Apparent Specific 

Gravity       B/(A-C) 
2.88 2.88   

Absorption % [(B-

A)/A] x100 
1.6

 

%

 

1.6

 

% 

 

  

    

C/Sand 

 

N/Sand

 

Sample Reference A B 
Requirements 

Weight (SSD) (g)-S* 500 500 
g  10 +500 

 

Pycno+Sample+Water (g)-C

 

978.02

 

967.41

  

Pycno+Water (g)-B 658.81

 

658.81

  

Sample weight (oven dry) 

(g)-A 
479.37

 

498.37

  

Bulk Specific Gravity A/(S-

C+B) 
2.65 2.60 

 

Bulk Specific Gravity 

(SSD)       S/(S-C+B) 
2.73 2.61 

 

Apparent Specific Gravity   

    A/(B+A-C) 
2.99 2.63 

 

Absorption % [(S-A)/A] 

x100 
2.3

 

%

 

0.3

 

%

  

)5 (
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-5 :  

-1 15%
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0%26.13 Mpa15% .

15% 

24.50 Mpa20% .  

)56 (28.44 
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15%

20%32.00 Mpa .  

-2 15%

)28 (
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20% .  

)56 (
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