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   . .            
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  (  ),    ,    
  

2  ɛ  

   ,  ,    ,  
  .           

      .     
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      ,     .    
         . 

 EN 197-1:  Cement - Part 1 : Composition, specifications and conformity criteria for 
common cements.  -  1: ,    

   . 

 EN 14889-1:  Fibres for concrete - Part 1: Steel fibres - Definitions, specifications and 
conformity.    -  1:   - , 

   

 EN 1008:  Mixing water for concrete - Specification for sampling, testing and assessing the 
suitability of water, including water recovered from processes in the concrete 
industry, as mixing water for concrete.    - 

  ,      
 ,         

 ,        . 

  12390-8  Testing hardened concrete - Part 8: Depth of penetration of water under 
pressure.    -  8:   

  . 

 EN 206-1 Concrete Part 1 : Specification, performance production and conformity. 
 -  1: , ,   . 
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  1501-14-01-01-02: ɛ   ɛ   ɛ   - 
. Preparation of concrete surfaces for retrofitting or 

strengthening works. 

  1501-14-02-01-02: ɛ   . Clearing of masonry surface. 

  1501-14-02-01-03:  ɛ  . Widening of masonry joints. 

  1501-14-01-09-01: ɛ     ɛ . 
Surface cleaning of exposed steel reinforcement bars.  

3   ɛ  

      ɛ      ɛ .  

3.1   ɛ  ɛ  

3.1.1  ɛ  

  ɛ      . .,   ɛ ,   ɛ   
ɛ      ɛ ,  ’   , ɛ  ɛ ,   

ɛ ɛ      ɛ  ɛ , ɛ  ɛ  ɛ  , ɛ  ,  
 ,    ɛ       (additions) -   

  ɛ ),    ɛ ɛ   ɛ       .  
ɛ ɛ  ɛ ,   ,     ɛ   (admixtures)  . 

3.1.2  ɛ  

  ɛ      . .,   ɛ , ,   ɛ  , 
ɛ    ɛ    ɛ ,  ’    ɛ , 

ɛ ,     ɛ ɛ  ɛ  ɛ    ɛ  , , ɛ  
   ,     ,    ɛ ɛ   ɛ   

    .     ɛ   ɛ ɛ  ɛ   ,   
,    ɛ  . 

4  

4.1 ɛ ɛ   

 ɛ  ɛ    ɛ ,  (   )    
ɛ    ɛ  ɛ   (   , ,   . .)  

   (     ,      
,    ɛ   « ɛ ɛ » - sagging  , . .).  ɛ  

,  ɛ ,    . . ɛ   ɛ ,    
   ɛ  , ɛ   ɛ   ɛ  Portland.  

ɛ  ɛ  ɛ     ɛ  ɛ        
 . 

4.2   

   ɛ            
ɛ      . 

       ɛ  ,          
ɛ   .   
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4.2.1 ɛ  

            EN 197-1.   
     ,    244/81,       

.    

4.2.2  

              1008. 

    , ,  ,         
        ,     

     . 

4.2.3  

              (  , 
     .)          

 1 (   EFNARC). 

,        « »,       
   12 mm     ,      8 mm,   
   10%. 

      ,        , 
       2  3%   .      ’ .     

K  ISO (mm) 

ɛɛ  1 -  ɛ  ɛ       
(EFNARC, www.efnarc.org) 

4.2.4  

    . .         ,   . 
      , ,    50 mm   70% ( )  

     . ,      
      40.            

 EN 14889-1.      25  35 mm.     
   . 
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          . ɛ     
         ɛ   ɛ     ACI 

5063R-91. 

        ɛ     
 ɛ  (  ɛ ɛ ), ɛ   ɛ , ’ ,    

   ɛ   ɛ       ɛ  ɛ  
ɛ  (  ɛ ɛ    ). 

5.3 E ɛ   

 ɛ                
   ɛ    ɛ      . .  

5.3.1  ɛ  

 ɛ     ɛ    ɛ  ɛ : 

-  ɛ  (   ɛ ɛ    ) 

-      ɛ ɛ     

- ɛ  ɛ  ɛ   (  )    700 kPa.   
       1,5 m

3
   ,   m

3
 . .  . 

5.3.2  ɛ  

 ɛ     ɛ    ɛ  ɛ : 

-   ɛ ,          . 

- ɛ  ɛ   ɛ   ( ),    = 200 + 2,5(l + 2h)   (kPa, m) 

 l (m)  ɛ       (      ɛ   20 m)  h 
(m)  ɛ  ɛ          ɛ  . 

     ɛ  ɛ       500 m,   ɛ  
ɛ    100 m. 

H             40  60 m/sec   
        ɛ  400  4000 kPa. 

 ɛ      ɛ  ɛ    ,   , 
ɛ     ɛ  , ɛ ,   ɛ     . ., 

ɛ  ɛ   ɛ    1.   

 1 -  ɛ   ɛ  

.  . . 
(m

3
/h) 

  ɛ  
 (m

3
/min) 

ɛ   ɛ  
   (mm) 

1 3 25 

2 4-5 32 

4 8-10 40 

6 12-14 50 

9 17-20 65 
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5.5    ɛ ɛ  

 ɛ ɛ     . . ɛ    ɛ , ɛ   ɛ    ɛ   ɛ  
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ɛ ɛ            ɛ   ɛ    
    ɛ  .   ɛ   ɛ ɛ  ɛ   ɛ  ɛ   

,  ɛ   ɛ  .   ɛ   ɛ     
,     . 2    EN 206-1   « ɛ  

ɛ ».     ɛ ɛ          ɛ  
 ɛ        ɛ  .  

   ɛ ɛ      ɛ  , ɛ    ɛ ɛ  
ɛ : 

-   :    ɛ        
ɛ ɛ    ,    ɛ   , ɛ    

ɛ .  ɛ        .  ɛ  
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ɛ   ɛ ɛ .  

-   ɛ  :     ɛ , ɛ   ɛ  
   .        ɛ    

 ɛ    ɛ    ,      ɛ   . 
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 ɛ ,   ɛ    ɛ       .  ɛ  
              ɛ     
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5.6.1  ɛ  
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ɛ  .   ɛ   ɛ ɛ  ɛ    ɛ  
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5.7  ɛ  

   ɛ     ɛ          ɛ   
 ɛ ,  ɛ     ,   .    

  ɛ ɛ  ɛ    ɛ  ɛ      
,          ɛ ɛ ,    ,  

     ɛ  ,        
      . 

H                ɛ ɛ ,  
ɛ   ɛ   ɛ     ɛ       . 

      ɛ ɛ  ,        
    ,     ɛ      ɛ   

     . 

 ɛ   ɛ ɛ        ɛ      
     5  C    35  C.  ɛ   ɛ   ɛ  10  C 

 25  C.  ɛ      ɛ  ,    , 
    ɛ  ɛ   ɛ     ɛ ɛ ,  

 ɛ      /    ɛ ,   ɛ     
.     ɛ      .  ɛ  

     ɛ      . 12.8  12.9  
ɛo   ɛ .    

 

 ɛ  1 -     

  ɛ                 
      ,   ɛ   ɛ     
      ɛ      .  
     ɛ      ɛ  0.5 m  1.0 m. 

    ɛ  ɛ    0.5 m  1.5 m .  

                
 ɛ      ɛ   ( ɛ  1  2). 

   ɛ  ɛ      ɛ ɛ         
ɛ       ɛ        

,   ɛ  – ,   « ɛ » ( ɛ  3). 
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ɛ  2 -  ɛ      

 

ɛ  3 – ɛ   ɛ   ɛ       
 

  ɛ ,   ,          ɛ   
 ɛ      ɛ        

.           ɛ ɛ       ɛ  
   .     . . (   ɛ   ) 
  : 

 )  ɛ  ɛ       15 mm    
 25 mm   . 

 )   ɛ  ɛ :      max30 mm   . 

   max 50 mm   . 

   . .    ɛ     .  
ɛ     20  C,   ɛ      
ɛ      ɛ    ɛ  3  5 . 

             ɛ  . .     
ɛ         ɛ    ɛ  

   ɛ   ɛ  ɛ .         
ɛ  ’     . 

       ɛ       ɛ  
 ɛ  . .    ɛ    .      

          ,   
    ( ɛ  4)   ɛ    ɛ   ɛ   ɛ    

  .  

 ɛ  « ɛ » ɛ   (   150 mm)  ɛ    
 « ɛ »      ɛ  ɛ  ɛ     45 ,    

         ( ɛ  5).  
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         ɛ  ɛ    ɛ  ɛ  
ɛ ,   ɛ            

       ,   ɛ       
     ɛ .    ɛ  ɛ  ɛ  /  

ɛ  ɛ ,    ɛ       ɛ    
ɛ      ,    ɛ     .   

,  ɛ     ɛ   ɛ  ,     
           ɛ  ɛ    

        ɛ     ɛ . 

 

ɛ  4 –       

 

ɛ  5 –     ɛ   

  ɛ     ɛ   ɛ  ɛ       
ɛ     ɛ    ɛ        
   , ɛ    ɛ ɛ  ɛ     ( ɛ  6).   

    ɛ      ɛ   ’   
 20 mm          ɛ    . .    
     ɛ  . . ɛ      ɛ   
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  .          
    .      . .  
      ,        
. 

 

 6 –    

             
        .      

 ,  0.8  1 mm,      ,    
     0.6  1m   .     
              

.        ,      
,      ,     .  

           
  6mm           

.              
     25 × 50 mm      0.6  1 m.  

            
           

          .    : 

-              
        .    

    . . ,         
               

 .  

-        ,    
      . .       

              
 .          

  .  



37058 ΕΦΗΜΕΡΙΣ ΤΗΣ ΚΥΒΕΡΝΗΣΕΩΣ (ΤΕΥΧΟΣ ∆ΕΥΤΕΡΟ) 

©                   1501-14-01-14-00:2009 

 

19 

   ɛ      ɛ   ɛ  (  ɛ , .) 
        ɛ     ,    

     ,  , . 

5.8    

  ɛ     ɛ   ɛ     
, ɛ   ɛ  ɛ            

-   ɛ     ɛ   .     ɛ  
     . .,   ,  ɛ ,  , ɛ , . 
 ɛ  48  ɛ   . 

5.9   

   ɛ  ɛ          ɛ   
          .    ɛ  

    ɛ      ɛ    (7) ɛ .    
  ɛ    ɛ  ɛ    (14) ɛ .  

      : 

-  ɛ       ɛ     ɛ ɛ ,   
ɛ  ɛ     ɛ   ɛ ɛ ,   ɛ  , ɛɛ , 

  ,   ɛ   ɛ    (   ɛ )  
ɛ    ɛ , . 

-  ɛ       ɛ      , 
.       . .,       

ɛ            
 95%    .  

     ɛ  ɛ     ,     
  ɛ        ,    

 .  ɛ  . . ɛ   ɛ ɛ    
  , ɛ  , .        ɛ   

   ɛ  ,  ɛ  ɛ ɛ         ɛ  
  . 

 ɛ  ɛ ɛ   ɛ     ɛ  ɛ  ɛ ,    
, ’       . .  ɛ      

ɛ  ɛ       ɛ    ɛ   .   
    ɛ        ɛ  

ɛ  ɛ ɛ     ɛ  ɛ     ɛɛ   ɛ   ɛ  
ɛ  . 

         ɛ      
ɛ , ɛ     ɛ     , ɛ  ɛ ɛ  

  ɛ   ɛ  ɛ  ,    (2)    7 ɛ  
ɛ       (4)    ɛ  7 ɛ  ’     
24  ( ɛ   ).  ɛ    ɛ  ɛ        ɛ  

       .  

 ɛ    ɛ   ɛ     ɛ   ɛ  
 ɛ ,   ɛ  ɛ           

 ɛ   .  

    . .,  ɛ    ɛ       
. 12.8  12.9  -97. ,     ɛ    . .  ɛ   
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 ɛ       ɛ   , ɛ   
ɛ       5 MPa. 

5.10  ɛ    

   ɛ         ɛ      
ɛ   ɛ    ɛ  ,     ɛ  ɛ   
ɛ   . 5.9,    ɛ       , 

      ɛ   ɛ       
    . 

6     ɛ     

6.1  

   ɛ   ɛ  ɛ  ɛ .  ,  
ɛ ,  ɛ  ( )   . 

6.1.1   

          ɛ  , , ɛ     
    ɛ . 

  ,    ɛ        . 
     ɛ ɛ   (     ɛ ɛ  
ɛɛ ,       ,      , 
. .) ɛ  ɛ      4.2.4,  ɛ   .  

ɛ         ɛ      
         ɛ  ɛ , 

ɛ  ɛ      5.6. 

       ɛ   ɛ      
      . 5.7 ɛ     ɛ     

 ɛ   ɛ     ɛ      
  .      :  ɛ  

ɛ  ,   ɛ  ,      
ɛ     ɛ           

,  ɛ    ,      ɛ     
,  ɛ  ɛ    ɛ   ɛ  (     

ɛ     , . ɛ  6) . . 

  ɛ      ɛ   ɛ  ,    
  ɛ       ɛ  ɛ    

.    ɛ        . 

6.1.2 ɛ   

 ɛ          ɛ     
ɛ   ɛ  ɛ   ɛ  .   ɛ  ,  

,       ,   ɛ    
.  ɛ    ɛ  ɛ   , ɛ  

ɛɛ , , ɛ , ɛ , , , ɛ  , ɛ ,   
   ɛ .     ɛ      

 .  

 ɛ        , ɛ  ɛ      ɛ  
. 
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6.1.3  ( )  

 ɛ  ( )            ɛ . 
 ɛ    ɛ    1.00 Kg.   ɛ  ɛ    

ɛ ,       .    ɛ  ɛ     
 , ɛ        .  

 ɛ  ( )     /   ɛ     .  

6.1.4   

   ɛ    ɛ .    ( 1)  ɛ  
   ɛ     3 ɛ   600× 600 × 120 mm ( ’ 

),      ɛ    ɛ     ɛ .   
 ( 2)  ɛ     ɛ         

 ɛ .  

  , ɛ  ɛ  ɛ  ɛ    ɛ    
,  ɛ      . 6.1.2. 

.    1 

  ɛ  1          ɛɛ  
  ɛ      . .  ɛ      

  ,  ɛ          ɛ   
    .    ɛ     ɛ    

   ɛ ,    ɛ ,         
,       .    ɛ    

,   ɛɛ       ɛ  ɛ  ɛ   
    ,      (     
ɛ ),  ɛ         

(       ) ,    ,  
 ɛ  ( . .  ASTM C78     ɛ ,  ASTM C1018   

,  ASTM C666     ,  EN 12390-8,   ). 

 ɛ  ɛ  ɛ  ɛ  

  ɛ ɛ ,     ,       
  ɛ  ’ . 

 ɛ    ɛ , ɛ        
ɛ  ɛ   .     ɛ    4mm   

,  18mm  ɛ   - .      
ɛ    600×600 mm       120 mm.  ɛ   

        ɛ    ɛ , ,  
  ɛ ,    ɛ ɛ  .   ɛ   

    . .  .   ,     
ɛ  ɛ   ɛ   ,     ɛ  ɛ   

ɛ  ɛ   ɛ   , ɛɛ  ɛ     ɛ   ɛ . 
 ɛ  ɛ  ɛ  ɛ    ɛ   ɛ   48  

. ɛ  ɛ   48   ɛ     ɛ ,      
 . E  ɛ  ɛ    ,   ɛ ,   

ɛ ,     ɛ     ɛ  ɛ    
 95%  ɛ  20  + 2  C  ɛ     ɛ  

   ɛ       ɛ     
  .  ɛ    ɛ     125 mm   

ɛ   ɛ  (         ɛ   ɛ ,   
    ɛ    ɛ   ’   ). 
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  ɛ  ɛ  

  ɛ  ɛ   ɛ ɛ , ɛ  ɛ    ɛɛ   
  ɛ  ɛ    .  ɛ  ɛ     100 mm 

(   + 5mm)  ɛ    ɛ        
.              

 , ɛ      ɛ  ɛ   ɛ    
ASTM C617.           0.05 mm    

ɛ            90  + 0.5 .  ɛ   ɛ , 
 ɛ  ɛ    , ɛ   ɛ    ɛ   ɛ  

 ɛ   + 1mm.  ɛ   ɛ      ɛ   ɛ   ɛ  
  + 10%   ɛ   ɛ  ɛ .  

   ɛ            ,  
    ɛ  (   ) ɛ      

, ɛ  ɛ   ɛ   ɛ .  

ɛ    ɛ   

 ɛ       ɛ   ɛ  ɛ   ɛ   
 ɛ  ɛ    ISO 4012.     ɛ , ɛ  ɛ  

ɛ  100 mm   / ɛ  = 1, ɛ      ɛ , 
ɛ  ɛ    1,17,   ɛ     ɛ  ɛ  

150 mm. 

ɛ   

      .    
  ɛ      ɛ      ɛ .  

 ɛ  ɛ  ’    ɛ    : 

 -  ɛ  ɛ    ɛ  

 -  ɛ  ɛ    ɛ     

 -  ɛ  ɛ   15 m3   

 3    ɛ  ɛ      2    
ɛ  ɛ     2         n 

ɛ    (n 6). 

.  ɛ   2 

  ɛ   2     : ( )  ɛ   
   . .       ɛ    

           ɛ   ɛ    
ɛ   ( )      ɛ   . .     

    . ,  ɛ      ɛ   
    . .    ,  ɛ  . . 

ɛ  ɛ  . 

   

  ɛ     ɛ  ’  3 ɛ  –   15 m3,  
150 m2 E. . (   ɛ ).     ɛ   3   

   . ..    ɛ  –  ɛ    ɛ    
    /   ɛ  ( )     

ɛ . 
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   ɛ           ɛ    
   ɛ    1.        

ɛ    ɛ    . .   100 mm.     
   . .       – ɛ  ɛ   ɛ  
,  ɛ  ɛ    ɛ  ɛ       

ɛ         ɛ  ɛ   ɛ   .  
ɛ    ɛ          ɛ  1 ( . 

6.1.4. )                  
ɛ  ɛ ,      28 ɛ     ɛ    ɛ ,  

    ɛ  .    ɛ  ɛ     
  ɛ  ɛ  ɛ  ɛ   ɛ . 

      ɛ        ɛ   ( . . 
 8 ),         ɛ . 

  

    . . ɛ          ɛ  ɛ  
 ɛ  ɛ  ɛ  ɛ         

  ɛ  7.  

 

 7 –          

  . .  , ɛ   ,   ɛ  ɛ   
,   ɛ  50  100 mm ɛ         

,   20-30 mm   ɛ  (      
ɛ ).      , , ɛ  ,   

       ɛ     ɛ  ɛ    
  ɛ .  ɛ   ɛ       

 ɛ  ɛ  1.0-3.0 MPa/min   ɛ      .   
        ɛ . 

    ɛ    ɛ    ɛ  , ɛ   ɛ  
    ɛ .     ɛ   , ( ɛ  
   ɛ  ɛ   . .) ,  ɛ    ɛ  
  ɛ      ɛ   ɛ    

ɛ .  ɛ    ɛ   ɛ   ɛ    
           ɛ     
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  ( ɛ  8).   ɛ  ɛ        ɛ  
ɛ  1.0  3.0 MPa/min   ɛ      .  

 

 8 –         
    

     ’  3 ɛ   30 m3,  300 m2 E. . (  
 ɛ ).    ɛ  ɛ    ɛ        

/   ɛ  ( )     ɛ .  

    ɛ    28 + 1 ɛ ,      28 ɛ  
   ɛ    ɛ ,      ɛ  .  

  ɛ  ɛ       ɛ  ɛ  ɛ  ɛ  
 ɛ . 

6.2   

   . 

6.2.1   

 ɛ               
  ɛ .  

6.2.2   

 ɛ       ɛ       ɛ  
  ɛ        ’ .       

 ɛ ,        0.5%  ɛ    ɛ  
      ɛ    20 mm.     ɛ ,   

   ɛ      ,      
  ɛ   . 

6.2.3  ( )  

 ɛ          ɛ  ɛ   
 . .  ɛ ,      . 
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6.2.4   

   

     ɛ   ɛ   1,     ɛ  

iX        . 

  S6.1fXX ck
n

1i
in      (1) 

   )MPa(2fX cki      (2) 

:  ckf       (  150 × 150 mm)    
ɛ   

iX        ɛ . 

 nX    ɛ  ɛ    iX  

  S = 
1n

)xx( 2
ni

n

1i      ɛ  ’  2,5 Pa  

 ɛ  ,    ɛɛ    , ɛ   ɛ   
 ɛ .  

       ɛ   ɛ   2   
     ɛ  1   : 

 ck

n

i

in fXX
1

       (1) 

cki f75.0X        (2) 

: iX       ɛ  –  ɛ   ɛ   150 × 150 mm. 

nX    ɛ  ɛ     iX      (n) ɛ . 

  

 ɛ             ɛ   
   ,  ɛ  ɛ   ɛ        ɛ   

  ɛ    . .  ɛ .      
,    ɛ ɛ      ɛ   ɛ   ɛ    

  ɛ .     ɛ ,   ɛ    1/20  
ɛ   ɛ     . .    1 Pa. 
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           . 

6.3  –  ɛ  

6.3.1  

    

         (   )   
   1  2,         

  . 

    ( 1  2)            
     :           

             1,25 
   iX         .  

           . .  
      .      ,   

            ,  
      .         
       . 

  

           ,   
            .    

            ,   
         ,    .  

            . 

   

              
  . 

6.3.2  ɛ  

       ,  ( )    
          ,   

     .          
             

.                
 ,          . 

6.4  ɛ   

 ,    ( ) ,       
. .,  .          

      1.         
       .     ,   

        2  . 
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7     -  ɛ    

 

7.1       

      ɛ      ɛ  ,  
    ɛ ,      ɛ ,   ɛ , 

     ,         
ɛ  ɛ  ɛ :  

)     ɛ    ɛ       . 

)      ɛ    ɛ   ɛ   ɛ   . 

)      ɛ       . 

)         ɛ     
  . 

7.2   -  

   ɛɛ     92/57/EE,    «   
      »     ɛ   
   ( . . 17/96  . . 159/99 . .). 

       ɛ   ɛ      ɛ  
      ( ). 

     ɛ  ɛ   ( )     .  
    : 

 2 -  

    

 
  

 EN 397: Industrial safety helmets  (Amendment A1:2000).  
. 

 
ɛ   

E OT EN 168: Personal eye protection  –  Non-optical test methods.  
ɛ   ɛ  –  ɛ   ɛ .   

    EN 455-1: Medical gloves for single use - Part 1 : Requirements and 
testing for freedom from holes.   ɛ   -  1 : 

  ɛ   . 

 
ɛ  

 EN ISO 20345: Safety Footwear for Professional Use. ɛ  
  ɛ  . 

     EN 458: Hearing protectors - Recommendations for selection use 
care and maintenance - Guidance document.     
-    ,  ,      - 

 . 

 

7.3  ɛ   -  

    ɛ ,          
ɛ    ɛ     ɛ       . 

     ɛ  ɛ   .       
  ɛ    ɛ  ɛ ,      ɛ    

    ,  ɛ       ɛ   
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    .            
  .  

        . 

            
   .  

             
: 

-             . 

-              
 . 

-              
         . 

8    

         ( . .)    
          .    ’ 

     .  

    . .          
            .  

             
   ,   ,   ,    

  : 

-            . 

-         

-          . 

-      . 

-            
 (   1501-14-01-01-02  ,   1501-14-02-01-02   

   1501-1501-14-01-09-01  ). 

-  , -     . . 

-     . 

-   .  

-    ,        . 

-                
    – . 

-     .  

-            . 
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 1   

      
  

 
: 

 
: 

 
 : 

 
ɛ ɛ : 

 
 : 

 
 ɛ  ɛ  

-    
   ɛ : 

-   
 : 

  : 

-  
. ɛ : 

 K   ɛ   : 

-  
 : 

 ɛ : 

-    
 : 

 : 

 
  ɛ :  –  

 
: 

 
 
 

  
 
 
 

        ɛ  ɛ  
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 2  

      
   

 
: 

 
:  

 
: 

 
: 

 
 :   –   

 
 : 

 
. .   : 

 

       ( ):  
 

 . .       
 (m3/ ): 

 
       

 
    

    
 

 :  –  
 

: 
 
 
 
 
 

  
 
 
 
 

        ɛ  ɛ . 
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 3   

   

 

ɛ        1501-01-01-01-00
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 4  

    

: 

 
: 

 
: 

 
ɛ ɛ : 

 
  

   
( ɛ  ɛ   ɛ   . 3.1) 

   (  ): 

ɛ   ɛ  
( ɛ  ɛ   ɛ   . 3.5) 

 

ɛ    . .      
ɛ    

ɛ   ɛ       
 ɛ  ɛ    
 ɛ       ɛ   
  ɛ      

  ɛ       

ɛ     ɛ  ɛ   
ɛ     

   
 ɛ  ɛ   

ɛ    
 ( )   

   
    ɛ  ɛ   1  
    ɛ  ɛ   2  
    
    
   

     
 ɛ   ( )    

    
ɛ     ɛ  ɛ   

   ɛ    

   
ɛ   ɛ     (    

 ).  
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 5   

       
 

 

: 
 

: 
 

: 
 

ɛ ɛ : 
 

   ( ɛɛ ): 
 
 
 
 
 
 
 
 

 :  –  
 

     (     ): 
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 6   

     
 

ɛ ɛ  : 

 

. .   : 

 

: 

 

: 

 

: 

 ɛ     . .: 

 

  :  ɛ  –  ɛ  

 

       ( ): 

 

 . .      (m3  ): 

 

        

 

    

    

 

: 

 

 

 

ɛ ɛ : 

 

 

 

  

 

 

 

   ɛ      ɛ  ɛ  
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 7   

  

1.  ɛ   ɛ ,   ɛ : . . .-97 ( /315/ /17.04.97)  
. . . 14/50504 (  537/ /01.05.02). 

2. ASTM C1141-01: Standard Specification for Admixtures for Shotcrete --   
ɛ    ɛ  ɛ . 

3. ISO 4012:1978: Concrete -- Determination of compressive strength of test specimens -- ɛ . 
ɛ    ɛ . 

4. ASTM C78: Standard Test Method for Flexural Strength of Concrete 

5. ASTM C1018: Standard Test Method for Flexural Toughness and First-Crack Strength of Fiber-
Reinforced Concrete 

6. ASTM C666: Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing 

7. ASTM C617: Standard Practice for Capping Cylindrical Concrete Specimens 


