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Results over of experimental research of work of the external systems of 

strengthening of reinforce-concrete beams are brought by the rational 

redistribution of tensions between compressed and stretched by zones on-

loading and determination of maximal effect of the considered beams.   
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tendons, cross-section,  stress,  strain,  strength. 

 

    .   

,          

.       ,  

       . 

       

:   , ,   

  ;     

,      , 

,      ;  

       ,  

   1     

 ; ,      

 ;       

,      ,  

         

.  2, 3  

  -    4-16  

  ,  ,       

   : . . , . . ,  . . 

, . . , . . , . . , . . , 

. . , . . , . . , . . ,  . , 

. . , . . , . . , . . , . . 

, . .  . . , . ,  , . . , 

Richard W. Plavidal, Thomas Keller  .    

      3  : 

         

;         

,   ;   

   .  

     - ,   

,       .   

       

    ,    

 .       

 ,       

 ,         

.  

        

      , , 

  .     

 ,    ,    



344 

      ,    

. ,  ,     

 ,   .   

     ,     

 ,        

.      . 

       

   ,     

    ,    

,  ,   .   

        ,  

     .   

          

      ,  

      .  

    .     

      - 

   ,    

      .  

  :    , 

       .  
 : 

-      

      , 

 -   ; 

-  ,    

      , 

 -   ; 

-    ; 

-       

-     . 

 .     

     ,  : -I, 

- , - .     « - ».  

 -      .  

 -      [17],     -  

        

 240 .      ( .1 , ).  

 

 

 

 

 



345 

) 

 
) 

 
. 1.    : ) - , ) - I      

     
 

      [18]    

         

. 

-       , 

    ,    

         , 

    ,     

 .  

      

        ( . 

2, 3),     .  
 

 
 

. 2.       -  
 

 
. 3.      -  



346 

        

 ,       

,     .  

        

. 

        

      .  

          

  ,        

    . '    -   

    .  

 .    

        

      ,   

-     .   

      

       ,   

        

   .  

 ( . 4, 5)      

           

  .  

 

 

. 4.       - , -   

   -   



347 

 
 

. 5.          

- , -   -  

 

        

        

         

.  ( . 6)      

.  

-       

           

:  

0      
n

1i

nYnXisscc. MMhAAdh      (1) 

0N     AAdN s

A

n

1i

sccnX                                  (2) 

 

:  –    ;  s –   ;    – 

  ;  s –   ; h-  ; 

nX, n  –    .  

 



348 

 
.6.       - I .  

 

       

    ,    

     ,   

            

.  

 . 1       

 ,       

 4,02 ,   . 2    .  

 1  

   

 max, 

·  

Mcrc , 

·  

Wcrc , 

 

W  ,     

( =4,02 · ) 

  4,79 3,20 0,74 3,82 

 -  5,54 3,75 1,75 2,57 

 -  7,65 4,67 2,30 1,36 

 2  

   

 
 ,max / 

 max  

 ,crc / 

 crc  

W ,crc / 

W crc  

W ,  / 

W    

 -  1,16 1,17 2,37 1,49 

 -  1,60 1,46 3,12 2,8 
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