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In the article stated the updated recommendation on the designing and 

exploitation of oblique bottom circulation thresholds as part ofdamless intake 

hydroshemesat small mountain rivers. 

 

       

        

      2020  [1],  

        

        

 ,        

   . 

      ,  

           

    .   ,  

 ,       

    , ,   , -   

        

       

.         

        

41



 ,         

      ,  

   -  [2]. 

      

 ,         

,      -  , 

      

 (  )  . .  – . .  [3]. 

     ,  

      , 

       

( ),          

        

      . 

 ,     

      

     [4].   

    -  

           

    .   

         

(  . .  = 15º…30º,  . .  = 40º…50º,  . . 

 = 15º…90º)       n 

(   . .   . . ). 

       

  -   . .   

      

   ,   : 

)       

  ,  ,    

42



-      

         

; 

)       

         

        

        (III 

)          

= 0,1...0,2; 

       

      [5-10].  

       

     

       

       

    (  = 15º...45º).  ,  

      = 45º    

      

      = 15º...30º[3]. 

 ,       

   [11]     

       

     ,   

        

. 

    [11]      

      .  

    90º ( >90º),    

     ,      

43



    ;    

         90º.  

        90º (  =90º),  

          

         

   ,       

    .      

    =90º       

     -  . 

  [9]     

b          

   

2Q b h g z= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅

.                                          (1) 

 Q  –     ;  –   

; –  ;b–    

( );h–      ;z–     

 ;g–   . 

           

     [12].      

      . .  [9]: 

z = (1,21 – 0,21·cos )·
2V /2·g,    (2) 

 V  –     ;     

   V  V . 

        

  .     

 b      

,       .    

 (2)      b, 

   .  

44



         

      20·Ho   

    B     

   B  .     

        

 ,      

         

    ,  

     . 

   ,    

  Q    Q ,    

    .  

       

 20% 

 = Q  /Q   0,20.                                            (3) 

    ,   

 b      B   

   ( )  n  

. n     . .  

n = b /B = 1,17·  + 0,468·b/B.     (4) 

     ,  

  (4)      

        

       

. 

       = 45º  

 .       

        

       ;  

        

45



   .  ,   

    = 45º      

         

  [8]     =15º...30º. 

     n,   

  B        ,  

     l  

l  = n·B/sin .                                               (5) 

       

         

  i > 0         P  = 

P /  = 0,35...0,5        .  P  = 

(P  + P )/2–        , 

         ,   – 

   .      

   ,       

      .  

         

H ,max  ,min,       

     P  

0,35· H ,max P   0,5· ,min.                                     (6) 

 (6)    ,    

      1,428   

     .      

       

    ,    [9]. 

      P      

[9]    /6.     

   ,       

46



         Px  0,25.  

    P   0,25· H ,max. 

     l ,    

     (P   P  ),     

  P     

P  = 2· P  - P .                                                (7) 

       

i  = (P  - P )/l .                                          (8) 

      

   ,     = 30º   

 .    (  )  

  ,     .  

      

     

,       

.  

        

    ,    

      . 

      

       

          

 1. 

47



 
 : Q  –  , Q –   , –     , b –  

,b  –      ,n–   ,l  –    , 

P  –     ,     , P  P  –        

 , i –    , V –     ,V0–   , H0–  

   ,H0,max  H0,min –         ,  –  

    ,  –   ,         

   ,  –   ,  z –      , h –      .  

 = 90º,  = 45º,  = 30º                                  n = b /B = 1,17·  + 0,468·b/BP  = (P  + P )/2                                  

 = Q /Q   0,20l  = n·B/sin                                             P   0,25· H ,max 

2Q b h g z= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅

 b,h0,35· H ,max  P   0,5· ,minP  = 2· P  - P  

z = (1,21 – 0,21·cos )·
2

0V /2·gH ,max/ ,min   1,428                           i  = (P  - P )/l  

 –   ,  –  ,         

     [12].            

        0,8  0,9 , .

4
8


