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    ( . .) 

1  

      ,       
         , , ,  
  (curing)    ( . ., RCC: Rolled Compacted Concrete)   

 . 

            
  .            
    . 

2   

   ,  ,   ,  
  .           

      .     
 ,         

       ,     .  
           . 

 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 --  

  -   ,   
    . 

 ENV 13282 Hydraulic road binders - Composition, specifications and conformity criteria 
--    - ,    

. 

 EN 450-1 Fly ash for concrete - Part 1: Definition, specifications and conformity 
criteria --    .  1: , 

    

 EN 13242 Aggregates for unbound and hydraulically bound materials for use in civil 
engineering work and road construction --   

        
      . 

 EN 1097.02 Tests for mechanical and physical properties of aggregates - Part 2: 
Methods for the determination of resistance to fragmentation. -   

         - 
 2:        

 EN 1097.06 Tests for mechanical and physical properties of aggregates - Part 6: 
Determination of particle density and water absorption. -   
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      -  6:  
      . 

 EN 1367.02 Tests for thermal and weathering properties of aggregates - Part 2: 
Magnesium sulfate test.        

      -  2:   
. 

 EN 934-2 Admixtures for concrete, mortar and grout - Part 2: Concrete admixtures - 
Definitions, requirements, conformity, marking and labeling --  

,    -  2 :  
 -  , ,   

. 

 EN 13286-4 Unbound and hydraulically bound mixtures - Part 4: Test methods for 
laboratory reference density and water content - Vibrating hammer -- 

        - 
 4:      

   ,    . 

 EN 13286-45 Unbound and hydraulically bound mixtures - Part 45: Test method for the 
determination of the workability period of hydraulically bound mixtures -- 

        - 
 45:        

     . 

 EN 13286-51 Unbound and hydraulically bound mixtures - Part 51: Method for the 
manufacture of test specimens of hydraulically bound mixtures using 
vibrating hammer compaction --     

    -  51:  
      

    . 

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

     . 

 EN 12350-2 Testing fresh concrete - Part 2: Slump test --   
 -  2:  . 

 EN 933.01 Tests for geometrical properties of aggregates - Part 1: Determination of 
particle size distribution - Sieving method.    

  -  1:     - 
  . 

 EN 933.02 Tests for geometrical properties of aggregates - Part 2: Determination of 
particle size distribution - Test sieves, nominal size of apertures.  

  .  2:   
 .  ,   . 

 EN 933-3 Tests for geometrical properties of aggregates - Part 3: Determination of 
particle shape - Flakiness index --     

.  3:     .  
. 

 EN 933-4 Tests for geometrical properties of aggregates - Part 4: Determination of 
particle shape - Shape index --     

 -  4:      -  
. 
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 C  ISO/TS 17892.12 Geotechnical investigation and testing – Laboratory testing of soil –         
Determination  of Atterberg  limits.     –  

   –  12:   
tterberg. 

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

 EN 12350.07 E2 Testing fresh concrete - Part 7: Air content - Pressure methods -  
  -  7:    -   

 

 CEN/CR 1901 Regional Specifications and Recommendations for the avoidance of 
damaging alkali silica reactions in concrete.    

          
   

 EN 1097.05 E2 Test for mechanical and physical properties of aggregates - Part 5: 
Determination of the water content by drying in a ventilated oven -  

      -  5:  
        

  

 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 -    
 . 

3    

           . 

3.1 O  

3.1.1    (     . .)     
     ,  ,     

     ,       -  
,        / ,   
           (  

),      . 

4   –   

4.1  

 . .           ,  
 ,    . T         

 .  
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4.2   

4.2.1  

       EN 1008. 

4.2.2   

.  

              
   EN 197-1     CEM II/B  CEM IV/    

32.5  

     “     ”    
     ENV 13282 ’     M   

             
 ,           
   . 

.    

           
           
       .  

           
           
      .       

    EN 450-1. 

            
   . 

4.2.3   

        ,       
 (   EN 13242): 

 FL35:   =35 (   933.03) 

 LA40:     Los Angeles  10/14,  40% (   1097.02) 

 WA242:      24 h,   2% (   1097.06) 

 MS18:          18 (   1367.02) 

               .  
               

,             CEN/CR 
1901.  

,      : 

 Sc > Rc,  Rc 70  

 Sc > 35+0.5 Rc,  Rc < 70 

: 
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Sc: dissolved silica:       (SiO2) 

Rc: reduction of alkalinity:      SiO2   

            (    
)   .          

      .        
   ( ). 

 :   100%     71 mm     98%  
 20 mm. 

 :   100%     20 mm. 

 :  (  )  100%     4 mm. 

           . . (   933.01, 
933.02)              1. 

 1 -     

  mm   [%] 

63 mm 100 

45 mm 92 - 100 

31,5 mm 80 - 90 

22,4 mm 70 - 82 

16 mm 62 - 75 

8 mm 50 - 61 

4 mm 38 - 48 

2 mm 25 - 35 

1,4 mm 22 - 32 

1 mm 19 - 29 

0,5 mm 14 - 24 

0,125 mm 6 - 12 

0,063 mm 2 - 6 

 

              , 
    ,   (      )  

            
     . 

         63 mm      
 ,    (  C  ISO/TS 17892.12)    

  (  )    2:  

 2 

    
Max   
    

0,063 mm 

0-25 0-5 10,0 
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0-25 5-10 8,0 

0-25 10-15 6,0 

0-25 15-20 3,5 

0-25 20-25 2,5 

   

25-30 0-5 8,0 

25-30 5-10 6,5 

25-30 10-15 4,5 

25-30 15-20 3,0 

25-30 20-25 1,5 

   

35-45 0-5 7,0 

35-45 5-10 5,0 

35-45 10-15 4,0 

35-45 15-20 2,5 

35-45 20-25 1,5 

   

45-55 0-5 5,0 

45-55 5-10 4,0 

45-55 10-15 3,0 

45-55 15-20 2,0 

45-55 20-25 1,0 

 

      (  C  ISO/TS 17892.12)    PI 25% 
 ,    LL 55%..           

     ,          
         . 

       .        
 . 

          EN 934-2.    
          .   
              

               
 . 
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5    

5.1   . . 

    . .        : 

)      

)             
      . 

)             
 . 

)     . 

     ,         
 . .,    .          
     ,         

   .       . .    
   (       )   3 : 

 3 

  
 
 

 

Kg/m
3
 

 

Kg/m
3
 

 
 

Kg/m
3
 

1 
  

 
<76 mm 75-125 kg 115 kg 2400 kg 

2 
  

  
 

<76 mm 100-150 kg 115 kg 2400 kg 

 
    ,      /    /    
        .    
          ,      

 ,        . 

5.1.1      

            
  «   »    : 

I. .     ,     
 ,     ,      

    . 

II. .             
        (  )   

 .           
,            

  EN 13286-4.        
             

 ,           Vebe,  
         ,   

      .     
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. ,       ,   

           EN 13286-45. 

III.             
       (   fck)  

   .   ,  
 ,          
            

   .        ,  
         10%,   

        90%.     
        90 ,      

   .        
              

      90%      
    6.2.14    

( )    20%.          fm  

    : fm  1.52 fck.        
            

    EN 13286-51. 

IV.              
  (b, c)         

  . ’     ,     
.         

       . 

5.2   

              
 «  »,           

            .   
   ,        ,  

        ,       
           .  

   25 cm  30 cm           
         100 m.    

   :  

 10     .      
              

  6   . 

 15           
     .         

      6   . 

 15            
  106-86/ . 2   (     ).   

       6      
.         . 

        6  . 

             
  . 
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      EN 13286.51.     
   6.2.14   3  .  

     .  

            
    . 

  10             
: 

-     

-              (  
           

 ). 

            ,  
               

        . 

          ,   
   ,       ,  

    . 

5.3      

               
                

  EN 197-1           ENV 13282. 

                  
60 °C,      (          

   )     85 °C. 

         ,   ,   
  .           
 .  

          ,    
      . 

5.4      

              
       (   ),     

   ,        ,  
     . 

               
               

  .             
  . .. 

      ,     
       ( . .       

).             
   /  . 
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 .                

       .        
           .     

             .   
,           . 

              ,   
            .    

           ,    
      . 

5.5   

5.5.1   

      ,     ,  
 ,       . 

              
  ,       ,   

    ,           
 .            

  . .. 

           
 500   200 ( )   . .  ,     

      .     (   ) 
          . .   .  

         ,    
  ,           . ..     

   .      , 
          .  

 ,      ,      
    . 

          15 sec,     
      ,        
    .  

               
         .    

      35%.  

              
 ,             

  .           4 sec,    
     .         

         . 

 4 

    

      15 % 

      
   (   4 mm) 

15 % 
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 (air free Mortar) 

2 % 

       (NON 
AE . .) 

100 % 

     
 

2 % 

       15 % 

 

 

                 
.              

  .          4. 

              
        .  

           ,   
             .    

     . 

5.5.2       

          ,  
,             ,   

         . 

              
 . 

5.5.3      

 ,           ,   
  ,   ,         

. .,       .         
  .  

                  
  (   )      
 ,       .   
       . 

             
              

   .            
  ,     . 

               
         .     

         . 

             
     ,       

    ,       . 

5.5.4    
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        ,        
    . 

           .    
     kg/m

3
 .  

             ,   
      .       

              / 
    . 

5.5.5   

      . .       ,  
     ,    ,   

            /    
 .            . 

            
        . 

5.5.6      

               . 
              

  . .    . 

                
  ( ),           

.           .  
   ,           

. 

             30 min,   
  . .        .     

          ,      
  ,          

   .  

      . .           
   : 

      ± 4% 

      ± 4% 

   ( ) ± 4% 

5.6  

5.6.1  

              
,          ,     

     . 

                 
,               
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  . ..            
 .  

              
    ,          

  .  

              
 . ..                

          . . (   ). 

              . . 
          .     

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

 ,      40 min        18 
 25 °C,   60 min,       18 °C. 

5.6.2    

      . .  ,     
      ( . .         

). 

                 
     ,       .  

                
   . .,        .  

   ,   ,     ,  
       .  

             
. .,                 

  . 

5.6.3   

    ( ),        
   ,        
.       ,  60 cm, . 

           ,      
      (  - ),        

.            ,  
 .  

5.6.4   

        .       
   “  ”,     ,    

      ,          
       . 

5.6.5   

   ,       (  )  
 “  ”,         .  
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.  

       ,      
       . 

               
  .  

       ,      
     . .    .    

   . .      ,     
   .  

5.7    

5.7.1  

     . .        .    
        0,9 m  .      

         ( . .  , 2  
 . . .).            

. 

5.7.2     

             
   0°C.  

           -4°C    
     . .       2°C,  
              

. 

         -1°C       
. .,    7 ,    2°C,        

,       ,       
    1°C. 

           .     
         . .      

       ,     , 
    ,  ,  . 

             
    . .,      .  

         . .,        
   . 

5.7.3    

   . .           .  
     (scrapers)       

 ,      . .  ,      .  
           . 

5.7.4  
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 10 min   ,    . .         
,    250  300 mm   .  

      (  400 mm),      
       (     
    300 mm)  ,      . 

    . .      (bedding mix),     
     100 min       ,  

            ,   40 min   
    . 

             (grader).  
            

Caterpillar D-6    .  

            .    
               

   .           
       (       ). 

              
 ,            . ..  

             /   
     (   ). 

            .   
    . .      ,     

      . .   .       
       /        .   

               
,              

     ,      . 

            . 

            
    . 

        ( )     “ ”, 
      .  

        ,     
         3 m      .  

             
 ‘’  ’’. 

       “  ”    -   
         -      
 . 

5.8  

5.8.1  

 10        . .    4 - 6   
.              

  .  
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    ,      . 

                  97% 
 95%          . 

            2 ( )   
 ,         . 

        .    
             

         (rammers).  

             .  
             

        . ..  

    ,        . .  30 ,  
      ,         

 ,  .  

         ,     .  
    (  )      20%  

    . 

5.8.2    

        : 

      

   1,20 - 2,00 m  

   1,50 - 2,50 m  

    125  

    9 ton  

    8,5 kg  mm   

    1500 Hz,        

    2,5 km/h 

    ’             
,     (   ). 

5.8.3      

          ,   
  (rammers),    .      

               
  . .   ,     ,    

  . . . 

         3,5 kg  mm  
   ,       ,   5,3 kg 

 mm  ,      .  
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 (       ). 

  ‘’ ”   “ ”           
    97%           

 (  94%    ). 

      6    ,  
  .  

       8000 kg    1,7 kg/cm
2
. 

5.9  

5.9.1  

        . .,     
     .            

,    “  ”          
        “  ”.  

        ,       
   ,      .     

   . .,       (bedding mix).  

           ,   
    .     (    

 )        .  

               
    . .,             

.  

      ,   ,     , 
          ,      

 ,      . 

5.9.2    

 “  ”       ,        
  .            ,   “  

”     ,         
   ,           
    . 

       ,    ,  
   -    .      

. 

  :   80 -     36      
     . ..  -   

             
°C,         . 

  :    36   600 -       
   . 

5.9.3      
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 “  ”   ’           
.             . 

          25 mm (bedding mix),  
          . .. 

           ‘’  ,    
      30 mm. 

5.9.4      

   “  ”     ’        
,       .        

 ,        . .      .  

           . 

          . 

5.9.5   

          .    
        .  

    ’            1  2 
     /       .  

       1 (  )   2 (  
). 

 1 

    ,         , ’ 
    .    . .          

            .  

             . .  
   .    . .       

  . 

 2 

       (  1)     
(  2).           25 mm    

       . 

 1 

   1             
 ,   +4,0 m      -4,0 m      

.     ,       25%    
 . 

 2 

          (   )  20 
mm,      .  ’          

 1. 
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5.10    

     . .       ,    
       2 °C,   .     

               
 . 

          ,    
    ‘’  ’’  . 

     . .     45       
     .         

 . . 

     . .     .  

5.11      

5.11.1  

    . .       ,   
     ,        

      . 

                
,      ,      

 125 mm,       1 kg. 

                
 .           

,         . 

    . . ’   ,         
 ,   .  

               
  (   ). 

5.11.2   

               
   . .  /        . .,    

,          3    35 °C.    
                

      (      . .). 

               . ., 
       50 mm. To . .       45  

      .  

               
   ’            1501-01-01-01-00  

       : 

      (     -  934-2)   
           3    35 C. 

  (  EN 12350-2)  160 mm – 210 mm. 
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    25 mm. 

      4mm 55%. 

    (  EN 12350.07 E2) 0% - 10%. 

        300 kg/m3. 

     90  15 MPa. 

   (  EN 934-2:). 

   . 

   . 

          3     
. 

5.11.3    

   (     )      
        (   . .     

). 

    ,              
     /   : 

     

   o   ( ) 

    

             
     ,          .  

5.11.4       

    ,           
        . ..       

         (  ). 

            .  
        , ,  .   

      ,       .   
   § 6.1   . 

6     

6.1     

     . .            
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ASTM D2922-04 Standard Test Methods for Density of Soil and Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth) 

ASTM D3017-04 Standard Test Method for Water Content of Soil and Rock in Place by Nuclear 
Methods (Shallow Depth) 


