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 EN 197-1 ɛ .  1: ,    ɛɛ    
 ɛ  -- Cement - Part 1: Composition, specifications and conformity 

criteria for common cements. 

 EN 450-1 ɛ    ɛ .  1: ɛ ,   
 ɛɛ  -- Fly ash for concrete - Part 1: Definition, 

specifications and conformity criteria. 

 EN 13263-1    ɛ .  1: ɛ     
ɛɛ  -- Silica fume for concrete - Part 1: Definitions, requirements 

and conformity criteria. 

 EN 13263-2      ɛ .  2:  
ɛɛ  -- Silica fume for concrete - Part 2: Conformity evaluation. 

 EN 14889-1  ɛ .  1:  . ɛ ,   
ɛɛ  -- Fibres for concrete - Part 1: Steel fibres - Definition, 

specifications and conformity. 

 EN 14889-2  ɛ  ɛ .  2:   ɛ . ɛ , 
  ɛɛ  -- Fibres for concrete - Part 2: Polymer fibres - 

Definition, specification and conformity. 

 EN 14845-1  ɛ   ɛ  ɛ .  2:    
 -- Test methods for fibres in concrete - Part 2: Effect on strength. 

 EN 13369    ɛ    ɛ  -- Common 
rules for precast concrete products.  
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  1501-01-01-04-00     -- Work site concrete 
batching plants. 

  1501-01-01-01-00     -- Concrete production and transport. 

  1501-01-01-03-00   -- Concrete curing. 

  1501-01-02-01-00 X    -- Steel reinforcement for concrete. 

 EN ISO 1461   '      
.     -- Hot dip galvanized coatings 

on fabricated iron and steel articles - Specifications and test methods (ISO 
1461:1999). 

 EN ISO 527.01  -    -  1:   -- 
Plastics - Determination of tensile properties - Part 1: General principles. 

 EN 863  .  .     -
- Protective clothing - Mechanical properties - Test method: Puncture 
resistance. 

 EN 388      -- Protective gloves against 
mechanical risks. 

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

 EN ISO 20345      -- Safety Footwear for 
Professional Use. 

 EN 352.01 E2:      -   -  1:  -- 
Hearing protectors - General requirements - Part 1: Ear-muffs. 

 EN 352.02 E2     -   -  2:  -- 
Hearing protectors - General requirements - Part 2: Ear-plugs. 

 EN 352.03 E2     -   -  3:   
   -- Hearing protectors - General 

requirements - Part 3: Ear-muffs attached to an industrial safety helmet. 

 EN 352.04     -     -  4: 
         -- 

Hearing protectors - Safety requirements and testing - Part 4: Level-
dependent ear-muffs. 

 EN ISO 9001 3     -  -- Quality Management 
Systems – Requirements. 

  1501-12-07-02-00   -- Cement grouting in tunnels. 
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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  ɛ  . 

    

7.2   –  

   ɛɛ            ɛ  
     ɛ     :  

 . .1073/16-9-81 “  ɛ         ɛ  
    ɛ   ”. 

   7/ / 114080/732/96 ” ɛ      92/104/  
“         ,      

 ɛ       ɛ ”  ɛ  
  ɛ  ” (  771/ ). 
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 . .252/89 “        ” (  106 / /2.5.89). 

  HD 384- 2:    . 

 ɛ    ɛ   (  931 / 31.12.84). 

 . . 305/96 “         ɛ   
   ,  ɛɛ     92/57/ ”  ɛ  ɛ   

' ɛ. 130159/7-5-97        11 ( . . 
16 /165/10/258/ /19-5-97)  ,  ɛ     . ..  

 . . 396/94 :221/ /94 “           
ɛ  ɛ  ɛ     ,  ɛɛ    
  ɛ  89/656/ ”. 

 . . 85/91 (  38/ 91) “  ɛ     ɛ      
         ,  ɛɛ    

 86/188/ “. 

 . . 397/94 (  221/ /94) “         
              

ɛ   ɛɛ      ɛ  90/269/ “. 

 
     ɛ  ɛ   ( )     .  

     (            ɛ    
ɛ ɛ     ): 

 8 -  

    
 

ɛ   
 EN 863 

  
   

 EN 388 

 
  

 EN 397 

    EN ISO 20345 
  

 
 EN 352.01 E2 

  
 

 EN 352.02 E2 

  
 

 EN 352.03 E2 

  
 

  EN 352.04 

 

       ɛ    ɛ     
  ɛ           .  ɛ   

   ,  ɛ ,  ɛ   . 

  ɛ   ɛ     ,      
 ɛ  ɛ ,       94/9/    

   ɛ   23   1994  ɛ     ɛ   
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 - ɛ       ɛ        ɛ  
ɛ  (   . L 100  19/04/1994 . 0001 – 0029),     . . 

42/2003 ( 44/ /21-02-2003) "  ɛ            
  ɛ            ɛ   

ɛɛ  ɛ    1999/92/   16-12-1999      
ɛ ". 

   ɛ  ɛ    ɛɛ         
  . 

      ɛ ɛ    ɛ     
    ɛ    .     

ɛ : 

 . . 77/93 (  34/ /93) "     ɛ   , ɛ   
     ɛ   . . 307/86 (135/ )  

ɛɛ      ɛ  88/642/ " 

 . . 399/94 (  221/ /94) "   ɛ       ɛ  
         ɛɛ  ɛ     
ɛ  90/394/ "     ɛ   . .127/2000 (  111/ /2000)  . . 

43/2003 (  44/ /21-2-2003) 

 . .90/1999 (  94/ /99) " ɛ   ɛ      ɛ  
  ɛ   ɛ  ɛ         

 ɛɛ  ɛ    91/322/   96/94/   "    
ɛ   . . 307/86 (135/ )   ɛ   . . 77/93 (  34/ /93) 

 . .338/2001 (  227/ /2001) "        ɛ    
   ɛ   ɛ  " 

 . .339/2001 (  227/ /2001)   . . 307/86 (135/ ) "     
ɛ     ɛ  ɛ        

" 

8    

8.1  

 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  . 
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  ,            
,             

 ,   , , , ,     
    ,    - -

,             
   . 

     ,          
     ,       

     ,      
 ,          

      ,         
,  ,        

,  ,  , ,  . . 

  ,  ,         
           ,    

     ,      ,    
          . 

               
    ( . . ),       

  ,         . 

          ,  ,  
              
. 

8.2   

     ,  ,       
    ,     ,   

       /        
  ,         ,   

             . 

   ,         
 ,               

    .    ,      
        . 

       ,    ,   
    .       , 

 , ,     . 
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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   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    ɛ  ɛ . 

   ɛ   ɛ  ɛ   . 

         ɛ ,    
.   ɛ        ɛ     

      .   ɛ    
          . 

 

 

  

 

  /   

     

 

    ( )   

ɛ , ɛ      

     

 ɛ     

    

   (    ɛ -invert-  )   

        ɛ    

  ɛ      

 

    

     

 

   (   /  ) 
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 ɛ  

   ɛ  

  

              

     

  

 

   

  (  ) 

 ɛ   ɛ  

  

 ɛɛ     

 ɛɛ     

    

  ɛ  ɛ/  Visa 

    

 ɛ   
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 ɛ   ɛ  (   
ɛ       ,   

   ɛ ) 

. ɛ  

ɛ :  ɛ  ɛ  ɛ   Laplace- Gauss,  ɛ  x%  
 ɛ  x%        ɛ  ɛ     %.  ɛ , 

   ɛ   ɛ , ɛ   ɛ .  ɛ   28 ɛ   f 

ck. ɛ   ɛ   ɛ   ɛ ,  ɛ  f ck  ɛ  
 ɛ  5%.   ɛ  f ck   ɛ    ɛ  ɛ  

    ɛ  ( . . ɛ  ) ø=150 mm, h= 300 mm), ɛ  ɛ   
. 

ɛ  :  ɛ         ɛ    
 ɛ       ɛ    .    ,  
ɛ       6 – 7 .  

.     

 ɛ   ɛ   ɛ  ɛ        1501-01-
01-01-00   

      ,        
ɛ .  

  ɛ  ɛ  (   ɛ     
, , , ,  & ,      ɛ ) 

.     

 ɛ  ɛ      16 mm,        
ɛ   .  ɛ  ɛ    ɛ  ɛ   ɛ  

 ɛ   4.3.2.15. 

.   

 28 ɛ ,      ɛ     ɛ   
40MPa.  ɛ   (  ɛ )   ɛ  ɛ     ɛ    

ɛɛ  ,  ɛ     ɛ     ɛ   12 
Pa.  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    ). 

.  
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   ɛ    ɛ  0,35  0,45.  ɛ    
ɛ    400 kgr m

-3 
 ɛ    12.3.1  . 

  ɛ   ɛ  ,  ɛ   ,  
 ,  ɛ  ɛ    ɛ  28  90 ɛ .  ɛ  

       10 
–12 

m/s.  ɛ      
 ɛ  . 

    ɛ  ,  ɛ     ɛ ɛ  
 ɛ  . 

.      

     25 m
3 

 ,   30   
ɛ    ɛ .  ɛ     ɛ   ɛ  ɛ   

.  ɛ        ɛ   (  ɛ )     
28 ɛ . 

    : 

  ɛ   (  ɛ )      ɛ     ɛ  
 12MPa. 

  28 ɛ ,  fm   ɛ     30 ɛ   ( )     
ɛ :  

=  (  (fi – fm)
2
 / 29 ) 

 f i       ɛ . 

   2,75 MPa 

fm  45.7 MPa. 

  > 2,75 MPa 

fm  40 MPa + 2.08  
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.  

 ɛ      ɛ   : 

     

  ɛ  ɛ   

 ɛ   ɛ    ɛ   3 ɛ   ɛ   ( . . 24 , 3 
ɛ , 7 ɛ ,  28 ɛ ),       ). 

     

  ɛ   ɛ    ɛ   3 ɛ  (  ) 

  ɛ    ɛ ɛ . 

  ɛ  . 

 

   «  » 

 

 

 ɛ  ɛ    ( 90d)     ɛ .  ɛ    
  ɛ   100mm.     ɛ  : 

 ttotal =t1 + t2 = 2 ɛ ,  t1:    ɛ   .  ɛ   k 

ɛ    ɛ  t = t1, t’ = t1 + t2/2  t’’ = t1 + t2 

ɛ  ɛ      (   ɛ    
,      ɛ ) 

  

  
 

Pi = 0,30 MPa 

  

2  

Pa =0,25 MPa ( ) 
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. ɛ   

 (shift):    ɛ     . 
 ,     ɛ  ɛ    ɛ ,   2   

 3 .  

B. ɛ  

 ɛ       ɛ     . 

    :   12  ɛ .  12 ɛ    ɛ  
 ɛ     12 ɛ    ɛ   28 ɛ .  

 ɛ     ɛɛ   :  

 g  12 MPa  

 28 ɛ , ɛ  fm=  fi /12   =  (  (fi – fm)2
 / 11 )   ɛɛ   

:  

 fm  40 + 1,43  

 f   36 MPa 

  ɛ  :      (3) ɛ   ɛ   28 ɛ . 
  (3)  ɛ     ɛ    

    ɛ  . 

 28 ɛ    ɛɛ   : 

f36  40 + 1,50  

 f3  40 + 1.60  

: 

- :       ɛ     ɛ   28 ɛ    
ɛ  ɛ   ɛ   60.  

- f3 :   ɛ      28 ɛ   ɛ .  

- f36:   ɛ      28 ɛ    33 ɛ   
  ɛ     f3 .  
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       :  

 g  12 MPa  

ɛ  :       .  13 
          DIN 1048.  

       50 mm (   3 )     
   28  90 .  
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 . . .  ɛ   . 

 . . .  ɛ   ɛ . 

 CEN/TR 15728 Precast concrete products – Lifting and handling of precast concrete 
elements 

 prCEN/TR 15739 Precast concrete products - Concrete finishes - Identification 

 ASTM D870 Standard Practice for Testing Water Resistance of Coatings Using Water 
Immersion 

 203.7 Precast concrete linings, Specification for tunneling, BTS & The Institution of Civil 
Engineers, Thomas Telford, London 2000, ISBN: 0-7277-2865-2 


