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     (jet grouting) 

1  
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     . 
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          ( . . 
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   . 
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 2 -   

             
        . 

2   

   ,  ,   ,  
  .           

      .     
 ,         

  ,     ,     .  
           . 

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

criteria for common cements. 

 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. 

 EN ISO 13500 E2  B o x v      -    - 
   -- Petroleum and natural gas industries - Drilling 

fluid materials - Specifications and tests. 

  934-4  ,    -  4:  
    - , , , 
   -- Admixtures for concrete, mortar and grout - Part 

4: Admixtures for grout for prestressing tendons - Definitions, requirements, 
conformity, marking and labelling. 
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 EN 10025-1    .  1:     
-- Hot rolled products of structural steels - Part 1: General technical delivery 
conditions. 

 EN 10210-1         
.  1:    -- Hot finished structural 

hollow sections of non-alloy and fine grain structural steels - Part 1: Technical 
delivery requirements. 

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

 EN 1997-1  7:   -  1:   -- 
Eurocode 7: Geotechnical design - Part 1: General rules. 

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

 EN 388      -- Protective gloves against 
mechanical risks. 

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

 EN ISO 20345      -- Safety Footwear for 
Professional Use. 

 EN 136 2 Respiratory protective devices - Full face masks - Requirements, testing, 
marking -     -    - 

, ,  

 EN 140 2  Respiratory protective devices - Gas filters and combined filters - 
Requirements, testing, marking -    -  

    - , ,  

 EN 143/A1  Respiratory protective devices - Particle filters - Requirements, testing, 
marking -     -    - 

, ,  

 EN 149 E2 + AC Respiratory protective devices - Filtering half masks to protect against 
particles - Requirements, testing, marking -     - 

     - , , 
 

 EN 405 E2 Respiratory protective devices - Valved filtering half masks to protect against 
gases or gases and particles - Requirements, testing, marking -  

   -       
     - , ,  

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

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

 EN 352.03 E2  Hearing protectors - General requirements - Part 3: Ear-muffs attached to an 
industrial safety helmet -     -   - 

 3:      
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 EN 352.04 Hearing protectors - Safety requirements and testing - Part 4: Level-
dependent ear-muffs -     -   

  -  4:        
  

CEN/TR 15419 Protective clothing - Guidelines for selection, use care and maintenance of 
chemical protective clothing -   -  

   ,      
   

3    

3.1  

           . 

3.1.1     (high pressure jet grouting):   
,      : ( )      

              (    
)  ( )                

  .    (  )           
       ,      
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3.1.2 :  ,         
           ’   

 .     : ( )    
(  3 )  ( )   (  3 ). 

3.1.3   :    
    : ( )    (  4 ), ( )  

  (  4 ), ( )     (  4 ). 

3.1.4    :        
   ,           

   (  5 ).  

3.1.5    :        
   ,     ,   

         (  5 ).     
        ,    

     ,      . 

3.1.6    :        
   ,         ( )    

        (  5 ). 

3.1.7  :         
  ,     ,      

     ( )        
    (  5 ).    ,     

     ,       
  ,      . 

3.1.8  :         
,        ,    (    
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4.2   

             
           

  ,           
(     )      .  

                
 EN 1997-1. 

           : 

1)         . 

2)    . 

3)  . 

4)       . 

5)     . 

6)      . 

7)       . 

8)    . 

9)        . 

10)  .  

4.3       

             
 ,        : 

1) .               
    EN 1008.  

2) .            , 
(   ,   ).          

       EN 197-1        
        .      
            

    0,5  1,5.        
  (  SR)          ,   

       ,     
     . . 244/80    V.     
          
. 

3)  .   ,     ,    
    , ( - ),    

  - .         
   ,      

      EN ISO/IEC 17025 2      
  ,           , 

       .       
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4)          ,   
   .   

5)            
    . 

6)   . 

7)         . 

8) ,            
. 

9)     .  

5.2   

            
  ,       ,    

           .   
              
             

. 

              
  .          

           
    .             

   ,          
   .   

              
         . 

              
             . 

       ,     
      ,      

           .  

5.3  

            : 

1)            .   

2)        8 m3/h,   
     .  

3)     (   500 bars)    50-450 lit/min 

4)                50-
200 lit/min        20 bars. 

5)           .  

6)  . 



 ΕΦΗΜΕΡΙΣ ΤΗΣ ΚΥΒΕΡΝΗΣΕΩΣ (ΤΕΥΧΟΣ ∆ΕΥΤΕΡΟ) 35741

  1501-11-03-04-00:2009 © 

 

18 

7)             
 .            

,    .          
       . 

8)               
                 

.          (  
     ),      .    

       ,   . 

9)           : 

.     ,        
 .           
    .  

.       ,       
            
        .  

.       ,       
        . 

.     ,        
  -           

    . 

10)     ,  .  

5.4  

                 
  .             

            (  
).  

                
  50 mm,       .   

               2%   
 20 m.           .  

            
     ,      . 

5.5   

             250 kg  
1200 kg.            . 

   -           350 
lit                

  1 m3.          
    8 m

3
/h. 
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6.2   

            : 

1)               
.          1 lit     

     10 gr.           
                

2 %. 

2)       , ( ,   ). 

3)        . 

4)       . 

             
     . 

            ,   
      . 

6.3    

              
      : 

1)        -   
     . 

2)           
. 

3)    . 

4)   Cross-hole         
 . 

5)  CPT          
      .  

7     -     

 

7.1        

 ,     ,   .  

    .  

        . 

       

       . 

    . 
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    . 

7.2   -  

        ,        
     . 

 . . 305/96 "           
   ,      92/57/ " (  212 /29-8-96), 

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

 . .1073/16-9-81 “          
      ’’  

 . . 396/94 :221/ /94 «           
            

  89/656/ ».         
( )     .       (     

             
): 

 2 -  

    

 
  

 EN 863 

  
   

 EN 388 

 
  

 EN 397: 

    EN ISO 20345  

  
 

 EN 136 2 

  
 

 EN 140 2 

  
 

 EN 143/A1 

  
 

 EN 149 E2 + AC 

  
 

 EN 405 E2 

  
 

 EN 352.01 E2 

  
 

 EN 352.02 E2 
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 EN 352.03 E2 

  
 

 EN 352.04 

  
  

CEN/TR 15419 

 

 . . 85/91 (  38/ 91)           
               

86/188/ . 

 .  397/94 (  221/ /94)         
              

        90/269/ . 

               
    

           
 . 

          EN 791 

             
       .     

 : 

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

      88/642/ . 

 . . 399/94 (  221/ /94)          
              

 90/394/        . .127/2000 (  111/ /2000)  . . 
43/2003 (  44/ /21-2-2003) 

 . .90/1999 (  94/ /99)         
             

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

 . .338/2001 (  227/ /2001)          
      . 

8    

8.1      

 ,  ,      -    
        ,     

. ,       (  ),   
    ,        . 
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           . 
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 ( ) 

 

 .1 -     
 

   

          

  (MPa) 30 - 50 30 - 50 > 2 > 2 

  (l/min) 50 - 40 50 - 450 50 - 200 50 - 200 

  (MPa) - - 30 - 60 30 - 60 

  (l/min) - - 50 - 150 50 - 150 

  ( Pa) - 0,2 - 1,7 - 0,2 - 1,7 

  (m
3
/min) - 3 - 12 - 3 - 12 
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  ( ) 

 1 -   

  

 :   :  

.   :  jet       :  

1.

1.1  ( )  

1.2   ( )  

1.3   

 1.4  

 1 1.5  (m)

2 1.6  (m)

 3 1.7   

4 1.8  

5 1.9  ( / )

6 2.  -

7 2.1  (bars)

8 2.2  (bars)  

9 2.3  (lt/min)

10 2.4  (lt/min)

11 2.5 (bars)

12 2.6 (cfm)

 13 2.7

14  ( )  

15  ( )  

16  ( )  

17 3.  

18 3.1  (kN/m3)

19 3.2   

20 3.3    (kN/m3)

21    

22    

 23 4.  

24

25

26     

27

28   

29     

 30     

31     

32 5.  

33 3.1  (kN/m3)

34 3.3    (kN/m3)

35        

36 6.

37

38

39

40

Jet
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   JET GROUTING :
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