
 

Renewable by Fine Aggregate in Block Cement 

 
1*, 1 

Narong  Chalermwattanachai1*, Worapan Kaewpitthayaporn1 

 

2 10120 

Surveying Engineering , The Faculty of Engineering at Rajamangala University of Technology Krungthep 

2, Nang Linchi Rd., Thung Maha Mek, Sathon, Bangkok,Thailand,10120 

*Corresponding author. Tel.: + 287 9637, E-mail: ji_doreamon@hotmail.com 

 

 

(Morta) 5x5x5

2

±10 9 7, 14 

28 30

 

50 50 28 122.52

 

:  
 

ABSTRACT   

The purpose of this research is to produce a high strength street-paving block. It 

enables to Compression Strength and to take the waste material from laboratory to recycle 

being a new one by Mortar Mold (size 5x5x5 cm.). It is used to compensate the Replacement

Material for Fine Aggregate for two type that are Powdered Lightweight Concrete and Granite

Dust to mixed by the designed ratio (increase/decrease for 10 percentages of Replacement

Material for Fine Aggregate) for nine ratio. The duration of curing concrete for all of the periods

of time are 7, 14 and days. That is each period in 30 block to compare each category of
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Replacement Material for Fine Aggregate which is Powdered Lightweight Concrete and Granite 
Dust (only) for 3 samples by Mortar Mold and period of time at the same time. This is found 
that the ratio between cement : Powdered Lightweight Concrete mixed with the Granite Dust : 
water with a ratio percentage of Powdered Lightweight Concrete against the Granite Dust to be 
50 :  50. It can be Compression strength to be 122.52 ksc. At 28 days curing time is most 
suitable for street-paving. 
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2.  
2.1   

 
 ( ) 

 

  

2.1.1  w/c [1] (
) 

   

 (Flow Table) 
   

  
(Compressive Strength of Mortar)  
ASTM C 109  

 1   
 (Ottawa Sand) 2.75  Water 

Cement Ration (w/c) 0.485  w/c 
  0.485 

 [2]  
 110%-115%  

 w/c 
 0.45 0.485  0.550 (  3.1) 

 w/c  0.485 
 

110%-115%  ( ) 
  W/C  1.81  

 W/C  1.04 
 
 1   w/c  

( )  
  ( )

w/c   

1 0.450 740 2,035 333.00 
2 0.485 740 2,035 358.90 
3 0.550 740 2,035 407.00  

 2   w/c  

( )  
  ( )

w/c   

1 1.46 740 2,035 1265.70 

2 1.95 740 2,035 1410.00 
 

 3   w/c  
( )  

  ( )
w/c   

1 0.890 740 2,035 666.00 

2 0.970 740 2,035 720.10 

3 1.200 740 2,035 888.30 
 
2.1.2    

    
 

 (Compressive Strength of Mortar) 
 ASTM C 09 

 1 
 (Ottawa Sand) 2.75 
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 Water Cement Ration (W/C)  0.485 
  

 1    : 
 :  

 2    : 
 :  

 3    : 
 :     
   :  
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2.2  

  

2.2.1  
 

  
2.2.2 

 
 

 
4  

  

 

 

 : 
 

 

 

3.1  90 : 10  

3.2  80 : 20  

3.3  70 : 30  

3.4  60 : 40  

3.5  50 : 50  

3.6  40 : 60  

3.7  30 : 70  

3.8  20 : 80  

3.9  10 : 90  

2.2.3 
 16  30  50  100 [3] 

2.2.4   
 
2.2.5  
 2-3   

2.2.6  
 

2.2.7   
 

2.3  

  

2.3.1 

 (Test for Consistency of Cement Mortar) 

 ASTM : C 230-61T  

  110% 
  ( )  0.480 

 ( )  1.81 
 ( )  1.04 

  w/c  90 

2.3.2  
  

 w/c   
  w/c   

  0.485 1.81  1.04  
 

 1  2  3 
 90   3.64 13.58  

7.80  ( )  
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 9  (  4) 
 

 1:2.75   1  
  (Ottawa Sand) 

2.75  [4]  w/c  1.27 
 

 
9   w/c 

 w/c 
 2 (w/c  1.81) 
 ( ) 

 3.1 3.9  w/c 
 

  
 

 (  4) 
 

2.4   
(  90   w/c  1.27 

  7.50 

 9.52 ) 
 
5 

  

    
    

3.1 90 : 10 18.56 2.06 
3.2 80 : 20 16.50 4.12 
3.3 70 : 30 14.44 6.18 
3.4 60 : 40 12.37 8.25 
3.5 50 : 50 10.31 10.31 
3.6 40 : 60 8.25 12.37 
3.7 30 : 70 6.18 14.44 
3.8 20 : 80 4.12 16.50 
3.9 10 : 90 2.06 18.56 

2.5  

 
 

 
 20 24   24  

  
24  [5]  (

  24 ) 
 

 
 
 

 
6  [2] 

  

24   ½ 

3  1  

7  3  

28  12  
 
2.6  

2.6.1 
 

 
 [6] 

2.6.2   
  

 
 
   

2.6.3 
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 5 30  

2.7  

 
   7  14 

  28   7  8 
 
7  1, 2  3 

 

 

 ( ./ 2) 
 

( ) 
 

1 7 109.522 40.888 98.875

2 14 113.469 47.705 100.103

3 28 117.278 61.064 112.175
 

8  3.1 
 3.9 

 ( ./ 2) 
 

    

3.1 50.236 64.539 95.850 

3.2 29.391 38.550 59.360 

3.3 53.984 74.404 95.942 

3.4 71.250 98.825 104.687 

3.5 89.988 109.986 122.520 

3.6 46.613 81.085 95.297 

3.7 78.972 94.768 122.770 

3.8 37.357 56.281 73.335 

3.9 64.447 88.242 110.824 

 

3.  
3.1 ( )  

 
 ( )    

(  1)  (  2) 
 (  3) 

 w/c  9  
 w/c  1 

 2  3  0.485 1.810 
 1.040  

 3    7   14  
 28   

30   90   3 
 270  (  4)  

   1 
 3  109.522 

 113.469 
  117.278 

  
 1    

  28  
   

  
  

3.2  ( )  
 

 ( )  
 

 
(  5)  w/c  1.270 

 ( )
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 9  
 3    7   14  

 28   
30   90   9 

 810  (  8)  
  

 3.5 (
  50 : 50)  

 89.988, 109.986  122.520 
  7  14  

 28   
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