
 

 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

    

אאאאאא  

אא  
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١



א ١٥٦ אא 
 א אאא 

 
 

- ١  -  

אאWאאא 
אאW 

אאאאאאK
אאאא

אאאאאKאא
אאאאאאאK 

 

אאWאאאW 

• אאאאK 

• אאאאאK 

• אK 

• אK 

 

אאאWאאאאאK 

 

אאאW٥אK 

 

אאWאאאאאאK 

 

 



א ١٥٦ אא 
 א אאא 

 
 

- ٢  -  

אאא 

١ J١W 

אאW 

- אאK 

- אK 

 Jאאאאא
K 

- אאאאאאאאאאK 

- אK 

- אאאK 

אאאאאאK 

٢ J١אW 
אאאאF،אא،אEא

אאאאא
אאאK 

אאF،אאאEאאאאאא
 אא    א  א  א   א 

אאאK 
אאאF،א،אאאEא

אאאאאאאF
אEאאFאאאKE 

אא(water/cement ratio)אאF١ J١KE 



א ١٥٦ אא 
 א אאא 

 
 

- ٣  -  

١ J١Wא٢٨אאאא
אK 

א
٢٨(MPa) 

אא
(w/c ratio) 

٢٠ ٧٠}٠ 
٢٥ ٦٢}٠ 
٣٠ ٥٥}٠ 
٣٥ ٤٨}٠ 
٤٠ ٤٣}٠ 
٤٥ ٣٨}٠ 

אאאאאW 

١ J٢ J١KאאW 

 א אאאא 
אאK 

١ J٢ J٢KאאW 

אאאW 

• אא אW א  א אאא א א  
אאאאK 

• אאW א  א א אF  Eא  
אK 

• אאWאאאאאא
אאאאK 

א١٣אאאאF١ J١E
٠٠٤}٠KאאאFאHאHאE



א ١٥٦ אא 
 א אאא 

 
 

- ٤  -  

אאאKאאאאא
٥٠%.  

 
١ J١WאאK 

١ J٢ J٣KאWMixing time 

אאאאW 

- א 

- אא 

- אאאK 

- אאK 

אאאאאא
א     K  ١ J٢    א  

KאK 



א ١٥٦ אא 
 א אאא 

 
 

- ٥  -  

٢ J١Wאאא 

אF٣E אFE 

٨}٠ ١ 

٥}١ ٢٥}١ 

٣}٢ ٥}١ 

١}٣ ٧٥}١ 

٨}٣ ٢ 

٦}٤ ٢٥}٢ 

٦}٧ ٢٥}٣ 

١ J٣KאW 
 אאאאא

אאאK 

אאאW 

• א 

• א 

• א 

• אא 

•  

• אא 



א ١٥٦ אא 
 א אאא 

 
 

- ٦  -  

 א  א  א Kא   א  א  
אאאKאאאא

(cohesion)אאK(segregation) 

אאאאאאא
אאK 

٢ J١א אאא
אאK 

 

 



א ١٥٦ אא 
 א אאא 

 
 

- ٧  -  

 
١ J٢WאאאאK 

 

١ J٤KאW 
 אאאא

אF١ J٢KEאאא
אKא٤٢٠٤٠

אאאK١ J٤אK 



א ١٥٦ אא 
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١ J٥WאFאE 

 
١ J٦Wאאא 

אאאא،אF
١ J٧١ J٨KE 

 
١ J٧WאFאEאאK 



א ١٥٦ אא 
 א אאא 
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١ J٨WאK 

אאאאW 

 אאאאאא
אאאאאאKF١ J٩KEא

אא،אאאאא
אאאאאא

אאKאאאא
    א    אF  ١ J١٠ KE

אאאאK 

   א ٢א א אK
אאאאא

אאKא٥٠אK
א א K א א    א א    א

אאאK 

 אא
אאאאK 



א ١٥٦ אא 
 א אאא 
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١ J١٠WאאאאאאK 



א ١٥٦ אא 
 א אאא 
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אW 
 אאאאא אא אאאא

א      Kאא        
   א א    א   (durability)

אאK  ,١ J١١אאאאא
 א   K  אא   ٥%א  

א٣٠א%K١ J١٢אאאאK
אא٣٠%٣٥%א(permeability)א

אK 

 אאא١ J١١١ J١٢אאא
אאאאאא

אK 

   א  Wא  א א K  א  
אK 
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١ J١١W א אאאאאK 



א ١٥٦ אא 
 א אאא 
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 ١}١٢WאאאאK 

١ J٦ J١KאאW 

 אאאא
אאא

אKאאאאאK 

١ J٦ J٢KאאW 

 אאאאKא
אאאFאאKE

אאאאאאא
K 

אא(vibrators)W 



א ١٥٦ אא 
 א אאא 
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١ J٦ J٣KאאאאאW(internal vibrators)      

 אאאאאאאאאF١ J١٣KE
אKאאא٧٠٢٠٠Hz Kאאא

Fא٥}٠א١EאK
אאאאאאאא

אאאאאאא
Fא١٥٠EאאF١ J١٤KE

אאאאאאא٥}٠K 

 א אא ١٠ ٢٠ אא   Kאא 
אאאKאאא

א(over-vibration)אא(segregation)K
אאאK 

 
١ J١٣Wאאאאא

K 

 



א ١٥٦ אא 
 א אאא 
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 
١ J١٤WאאאאאאK 

١ J٦ J٤KאאאאW(external vibrators)      

 אאאאאאאאאאאK
Kאאאאאאאאאא

אאאא
   א אאאא אאא K א אאא    

אאאאאא
אKאאא٥٠١٥٠HzK 

אאאאאא
אאאKאאאאKאאאא

אאאאאK 

١ J٦ J٥KאW(vibrator tables)      

  א  א      א (precast concrete) 
  K  א   אא     

אאאאאאאKאא
אאאאKאאא٢٥١٢٠HzK 

 



א ١٥٦ אא 
 א אאא 

 
 

- ١٨ -  

١}٦}٦K אW(revibration) 

 אאאא
١٥%KאאאאK 

אאאא(bleeding)א
אאאאאאא

א   א K א    א  
אK 

 אאאאאאK
אאאאKאא

אאאאK 

١ J٧KאW 
 אאאKאא

אאא Kא א
אאאאKאאW 

- א א   אא א  K  א א    
F١ J١٥KEאאאאאא

אאאאאKאאא
K 

- אאאא(floating)א
F١}١٦EF١ J١٧KEא

אא،אאאK א
אא א

אK 

- אאK 

 



א ١٥٦ אא 
 א אאא 
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 
١ J١٥Wא 

 
١ J١٦WאאK 

 



א ١٥٦ אא 
 א אאא 

 
 

- ٢٠ -  

 
١ J١٧WאאK 


