
    – 
  . . 

     

 

  
   

 
   

 30  2015 

3 

2015



 
 

  

  
. . ., . . .  ( . ); 

. . .,  . .  ; 

. . ., . . . ;  
. . ., . . . ; 
. . ., . . . ; 
. . ., . . . ; 

. . ., . . . ; 
. . ., . . . . 

     . 
   . 3

:  - , 2015. 27  . 

      
 «      », 

   30  2015 .    
   –   . . .  

      
      

-    ; , 
     ; 

  ;     
 ,      

 ,       
     . 

     , 
   ,      

 . 

ISBN                  © -
 



502/504:624.042:627/62 

   –   

      

     

    

 . .   ,  
 .   ,   ,  2 

  «    
  -   . . » 

.  ,   

 
     -    
        

   .  
          

  .  
  ,     -   

  ,   ,    
 .       , 

       ,  
   ,   30 %   

 (      ).  
  -       

      .  
       

     .  
 : , - , , , , , 

, . 

 ,     ,    

  ,     .  

      

3



     (    ). 

      , ,    

       ,     

. 

      , 

   (  ) ,  ,  

    .   ,    

        

   ,     -  . 

       , ,  

     ( . 1),     

,          

  –        

          

 .  

 

. 1.       

 –      

 

            -

                

    -   ,  

  ( . 2).  

4



 , ,          

             ,   

              

      . 

           ( ), 

           ,     

  ( . 2) . 

 ,             

          

 = N /F +/-  (M / J)                                                     (1) 

       N –   ,        ,   

      F –         ,  

     M -           , 

     J –             ,  

     -     (   ). 

. 2.      

1  - ,2-   , 3- , 4- ,  

5- , 6-   

5



         N        , 

    ,            – 

,               . 

            

.    

              ,    . 

                

,            ( 

),          ( .   

 2).   

    2          :   –   

     ,   –        

. 

                   

  ,        -         

,       -   .       

 ,                

  ,   .      

         . 

            .   

               -   

  ,   ,      ( . 2).  

       -        : :  = 

1: 0,5 : 1  80 ,        25 25     

6



   2 .            

    .      

            

     ( ).   

          

   .           

3 ,         ,    -      

  ( .2).         ,    

    (     10 ). 

           

 .            

  0,01 ,    -         

0,001 .                  

  .  

           12 ,   –   

  11 .  

           ,    

                 

  .  

 ,               

         ,  

                   

 ,          

          .             

7



(      )             tg  = 

0,4.  

   ,        ,   

              

 .             1,33    

 ,     .       

  ( 33%  )           , 

 ,        .            

  -            

            . 

               

     .  

 ,          ,   

  ,      ,      [1] : 

                                                           =  l 3 / 3 E J                                                (2) 

    –         ,    

     (1). 

                    

   b =25    – =29      

 :   

J  =  4 / 12 – b 4 / 12 =   294 / 12  -   254 / 12 = 58 940- 32 552 = 26388 4. 

      J  =  4 / 12 = 58940 4.     - 

J   = b 4 / 12 =  32552 4.. 

8



   ,    ,         = 

10 .                    

         =  0,00286 .  

         ,  ,    

     10            =  0,00214 , 

   1,336  ,     .  

,            

 1/28 000  1/ 38500      . 

             (2), 

         : 

          E  =  l 3/  3J  =10  80 3/(0,00286  3  26388) =22614 / 3       (3) 

 ,                 

        -      

,         [2].                                          

              

              ,  

            =  0,00214 .,   ,    

          = 29  29 .  

      ,            

 J  =  4 / 12 = 58940 4 ,    

E  =  l 3 /  3 J   = 10  803 / (0,00214  3 58940  ) = 13531  / 3. 

  ,         ,   -

        ,    13,5 . / 3. ( ,    

                   E  - E  

= 22614  – 13531 = 9083 / 3). 

9



 ,               

  ,              

           (E  J )   

   (E  J ),      :      

 =  l 3/3 E  J   =   l 3 / 3 (E  J   +  E  J  ).     

     ,    :   

 E  J   =  E  J   +   E  J  ,   

            : 

E  = ( E  J   -  E  J  ) / J .      

   J . –      « »       

      25 25 .   ,     J   = b 4/ 12 =  32552 
4.      : 

E   = (E  J   -  E  J  ) / J   =   (13531 58940 – 22614 26388)/ 32552  = 

6168 / 3. 

     ,                

  6168 / 22614 = 0,27     -    

.  

                 E   = 6168 

/ 3       ,       .  

,             

       250 /  2 [3].  

  ,  ,          

                  

    ,              

10



  ,     ,      

.   

   ,        ,        

        1,33   ,    .    

       ,      .    

                   

,    -         

  =29  29  ,         .      

          .  

       ( 2)           

  ,    ,             

:    

J   =  l 3 / 3 E     = 10 803  /(3  22614  0,00214) = 35266 4 , 

  E   =22614 /  2-      . 

       ,              

      J  = (  4 – 4 ) /12,          

    

 =  [294  - (12 35266)]  0,25   = 23,78 c . 

 ,                 

    29             

   25   23,78 ,          

      2   2,6 .        

       30% . 

  ,                     

     .  ,      

11



 .  ,             

,             .      

         ,    

       ( ,   .)   

              ,   

 ,        ,    .   

      .   

            :    

1.  –           

          ,       

        .         

    ,    1/ 28000    .    

2.            –    

                   

     30%.    

3.              

          ,      

       

 

  

12



 556.535.5 
 

      

    1 

 
. . *, . . *, . . **, . . * 

*   . . , ** -   . .  
. ,  

 
.        

.      , 
       

 . 
Summary: Specific features of ice jam in rivers of the Northern Dvina Basin 

over last years are analyzed. These features were observed due to expected climate 
change and economic activity. 

 

    –      

        

.         

   –  ,  

    .    

     .  

     .       

     .     

   .     

,            

,        
                                                 

1        (   14-05-31278 _ )  

   (   14-37-00038) 

 

13



. ,   ,  ,  

          [ , 2004].  

      ,   

  .         

,       ,    

  .        

     ,   -   

 .        

        ,   

 ,   ,      

   .     –  

      .   

           . 

       ,   

   ,      . 

         

.       ( .   )    1936  

2015 .    :     1975 .  

   15 .  

 .         

.  , . , .  , . ,  . . 

       

   ,      

   ;  .  –      

 ;     –     

14



        ,  

       .  .   

     , ,     

    , , , , . 

       .  .      

     ,  

     .      . . 

   ,  . ,    

  . ,         

      .  .   

   .        . ,  12  

  [ …, 2012].  

   .    ,  

        

  ,     

     ,    

 ,  2009 .     

.           

:   , -     

  ,      

   2006 .,   2013 .   .  

  . . 

       

       

, ,        . 

15



        

     ,       

  1–3 .     -   

      .  

      , 

    ,   , 

   . 

 ,     ,   , 

      

   ,    . .   

      .  

         

       .   . 

 ,   2000 .        

 .       ,     

    [ , , 2009].  

     .   

    .  ,  ,  

  (    ,   

 ),      .  

 .     .    .   

     .     

.    ,        

     ( . 1, 2).   [   ., 2014] 

16



        

    .   .  . 

 

 
. 1.     .   

  .       ( )    
   ( ) (  « »   49,34  ) 

 

 
. 2.        

(d ) .   .   
 

200

400

600

800

1 000

1881 1901 1921 1941 1961 1981 2001

, 

0

100

200

300

400

500

1936 1956 1976 1996

dH , 

17



  .        1 

     .    

   ,        

  .  

       

   .        

   .  ,   , 

         

     .    

           

.       

  ,      

« » .        .   . 

    .     .   

    « »  ,    

   .   .  

  ,      

 ,   .  .  

  .         

. ,       ,  

        .  

 .        ,    

   .       

       

  . 

18



     ,  

    .   .  ,    

 [ , 2010, , 2006].     

      [   ., 2014]. 

  –     : 

 ,    

,     -   

 .  

        

    .    .    

    ( ).     

  Statistica 7.  «Neural networks»  

         

  ,       

,         

   . 

         

 .      

,         

   ,      

 .         ,  

   .   ,   

  ,     ,   

  .       

      [ , 2009]. 

19



       

,     ,  

   .     

        

,         [Darrell. 

Massie, 2002].       ,  

         

      .    

« » ,      

,      .  

     ( . 3  4) –  

   ( )     

(MLP).       ,  

    .   MLP- ,  

      ,  

 ,   ,      

 .      .  

 ,        

 ,     ,     ,  

   ,         

 .   -      

         

  (      

 ).    –   

  .  

20



 
 3 –   

 
. 4.   ( )  

 

        .   

,         

 ( .1).        .  

   ,     

,          

    .  .    

           

 .       

 .      ,  

21



     .   

   . 

 

 1 –        

 .   .   

 .  
    

 
   + + + + 

  
    

( ) 
- - - + 

 ,  + + + + 
  + + + + 

 
 .  .  
     

      + + 

 

 ,      

       MLP-  0,7-0,9. 

  - ,    

      0,4  0,8.    

    (  10)     , 

      . 

 «Neural networks»      

        

   .    

      s/ ,  s – 

      

,   –    . 

22



       

       

  .    .   

        ,    

  .   ,       

      . 

  

23



 532.542:626.822 
 

    

 
. . ,   ,     

  «    
  . . », . ,  

. . ,    
  «    

   . .», . ,  
 

       
    .      

      . 
 
 The article discusses the change of roughness of inner surfaces of pipes in 
operation. Given a formula to determine the roughness of the piping depending on the 
operating time. 
 

  –     . 

       , 

       

    . 

          

,      . 

         

. -       , 

   ,       . 

   .   

  5–10%   ,     

  . 

24



   ,    

        

     .   , 

     30-40 .    

      , 

     ,    

    .  

      

    : 

–      ; 

–     (  

 ,  ,  ); 

–          

. 

        

  .    :   

 ,   ,    

 ,  , ,   

.       , 

   ( . 1). 

    , . .  

    ,   

  ;  ,   

 ,      

 ;        

25



, ,     , 

    . 

. 1.   d = 40     

 

         

       , . .  

      ,  

   .    

 .  

       

,    .        

 , . .   ,   

   . 

         

 ,      

   . 

        

     .  

       

,        

,       

26



        

    . 

          

    , . .    

   ,      

     .    

-        

    ,    

 ,       

    ,   

 -    . 

         

  ,      

         

  .  ,   

, .       

,       

. 

       

   ,     , 

   ,       

    .    

   ,   50 % 

   .       

27



 .     ,  

    ,     . 

       

   . .  [1] 
tkkt ⋅+= 0 ,    (1)

 0k  –   , ,    (   

); tk  –  ,  t   ;  – , 

   , / ,   

    -   .   α  

     ,   . 

     ,   

          

 .     

  [2].  

        

   .     

    ,    -

     .  

    .      

 ,    ,     . 

      .  

        

      

    ( . 1). 

  

28



 1 

    
    7 18 25 

  k - k0,  1,3 4,6 6,1 

 

 (1)       

     .  

       

 [2],      

      ,   

       

[3, 4] 
 

 

 

(2)

       ,   

 = 1,183 /t 0,5, 

 t    . 

  . 2    (1), (2)   

  . 1. 

,0 tkk +=

29



. 2.    

  

30



 626/627 
 

    

       

    

 
 , ,  . ., ,  .  

  «    
 -   . . », 

. ,  
 

       
       ,   

        . 
Examples of safety of hydraulic structures and measures on prevention of 

emergency situations on water objects of China, as well as examples of international 
cooperation in hydraulic engineering between China and Russia. 
 

 1. ,   ,      

 ,  -    

          

        [1]. 

    , 

       

,        

.  ,   -    

   ,     

         

    ,      ,  

 -          , 

          [1]. 

       

        

      

  -  “ ” (  1).   2000  

31



,          

 :        

     .    

  :        ( ), 

  (   )    « » -  . 

       ;   

 60%         

   ,  40% -    [1].   

 60%        ,   

       ,      

 ,     ; , ,   

     [1].       

         -   

,     [1]. 

 
. 1.  “ ” 

 

 2.       

      

  -   ,   

    .        371  

 - 205    157 - , 23    

  100 .        

    200 ,   ,  “  ” 

 240 , “   ”  273 , “  ”  216,5 , “  

”  292   .    ,    

32



,     .    

 -      

     .    

        

        

 ,  ,  

 ,    .    

        

      .  

  ,     

   ,      

    ,    , 

  .      

     . 

         

,      

     [2].    

        , 

       , 

  -  [2].     

     ;      

;        

 ;        

      [2]. 

  2000 .          “  

 ”,          

     .    

   ,    

   - “       + - ”  

   [2].    121,80 .   

33



  5      1,2 .  

      WES.  

   245 3/( ) [2].   2    

,     (2009 .). 

      , 

          

   ,    1 [2]. 

 
. 2.     “   ” 

(      -  2009 .) 

 

  3        

     ,     

 WES. 

 
. 3.         

     ,    WES 

34



 1. ,     

      

     

 

:  -  , ; m -    

; q -  , 3/( ); d -  , ; l -  , . 

 

 

 
 

,  M q, 
3/( ) 

d,  l,   
 

  

  
 

111 0,7 193 1 
 

0,63  
 

 

   
,  

. 

  2002 . 

  130 1,4 156,3 0,9 -  
 

 

   
,  

. 

  2007 . 

   233 3,9 181 5,22 -  
 
 

 
 

(20...76,5) , 
   

. 

 
  

66 . 

  30,5 - 38,5 0,93 -  
 

 

   
,  

. 

- 

  
 

9,15 - 3,0 4,17 -  
 
 

   
,  

. 

- 

  10,862 0,8 8,96 1,0 -  
 

 

   
,  

. 

 
  

57,7 . 
  131 0,8 - 0,9 0,72  

 
 

   
,  

. 

- 

   42,5 - 14,06 0,25 -  
 
 

   
,  

. 

- 

  36 - 5,7 1,0 -  
 
 

   
,  

. 

- 

  21 - 10,76 0,8 -  
 
 

   
,  

. 

- 

  
 

97 - 120 0,9 -  
 

 

  
  

 
 

 1,2 . 

  1973 . 

  57 0,65 90 0,9 0,63  
 

 

   
,  

. 

  1994 . 
  

 

35



      

-       

        

  ,  ,  [2]: 

−        

 ,    - ,  

          

     .    

   30 , ,      

,          

; 

−        

   ,     ,  

    5 ...30 ; 

−         

         

 ,   - .   

    ,   

       [2]. 

      

        

   ,     

     ,    

  .      (Y) -

 ,   - (X) -   (  4  5) [2]. 

 

36



. 4.   “ - ”  

   : 1 -  

; 2 -   (   

  ,    

   ); 3 -  

; 4 -    

 ; 5 -    

 ; 6 -   

 ; 7 -   

    

. 5.   “ - ”  

   : 1 -  

; 2 -   (   

  ,    

   ); 3 -  

; 4 -    

 ; 5 -  , 

     

; 6 -    

 ; 7 -   

 ; 8 -   

    

 

 3.        - 

«  »,             

     21  [3] (  6).   

            

  1918 .      : 

1992  -     ; 14  1994  -  

   ; 20  2006  -  

37



 ,     181 ; 7  

2007  -    20-  ,    

14,1 ;  2008  -     

.     26-       

18,2 . 29  2008  -   26   

  .  2011      

      . 4  

2012  -         

   32-   .   32-  

    22,5  [3]. 

 

 
 

 
 

 
 

 
 

. 6.  «  » [3]:  -    

   : 1 -  ; 2 - ; 3 -  ;  

4 -  ; 5 -   ; 6 -  ; 

7 -  ; 8 -  ; 9 - ; 10 -  

; 11 -  ; 12 -    

; 13 -  ; :   «  »; : 

 ; :    «  » 

38



 4.        

         

   ,    

        

  .       

     2013 .    

    3,5   [4, 5],  

      1,3   [4, 5].  

      . 

,         

   ,    (30%),  

    -  (25%)   (10%).   

        (35%).  

 2013          

      [4, 5].     

       

          

        

      [4, 5].    

  -     

        

. 

: 

1.        

 ,       

-       

        

     . 

2.    ,    

 ,     

39



 .       

   ,   - , 

        , 

     ,  

      ,    

         

 . 

3.        

        ,  

         

   . 

4.        

 -        

         

  ,     , 

       

       . 

 

  

40



 626/628:626.22-628.113 
 

      

     

      

    
 

. . , , , . . ,   ,  

  «     –   . . 
», . ,  

 
        

       
      . 

 
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

–
 

 
 

 
,V

0–
 

 
, H

0–
 

 
 

 
,H

0,
m

ax
 H

0,
m

in
 –

 
 

 
 

 
 

 
 

 
, 

 –
 

 
 

 
 

 
, 

 –
 

 
 

, 
 

 
 

 
 

 
 

 
 

 
 

, 
 –

 
 

 
,  

z –
 

 
 

 
 

 
, h

 –
 

 
 

 
 

 
.  

 =
 9

0º
, 

 =
 4

5º
, 

 =
 3

0º
   

   
   

   
   

   
   

   
   

   
   

 n
 =

 b
/B

 =
 1

,1
7·

 +
 0

,4
68

·b
/B

P
 =

 (P
 +

 P
)/2

   
   

   
   

   
   

   
   

   
   

   
 

 =
 Q

/Q
 

 0
,2

0l
 =

 n
·B

/s
in

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  P

 
 0

,2
5·

 H
,m

ax
 

2
Q

b
h

g
z

=
⋅

⋅
⋅

⋅
⋅

⋅
 b

,h
0,

35
· H

,m
ax

 
 P

 
 0

,5
· 

,m
in

P
 =

 2
· P

 - 
P

 

z =
 (1

,2
1 

– 
0,

21
·c

os
)·

2 0V
/2

·g
H

,m
ax

/
,m

in
 

  1
,4

28
   

   
   

   
   

   
   

   
   

i 
= 

(P
 - 

P
)/l

 

 –
 

 
 

, 
 –

 
 

, 
 

 
 

 
 

 
 

 
 

 
 

 
 [1

2]
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 0
,8

 
 0

,9
 , 

.

48



 

 626/627 

    

 , ,  . ., ,  .  
  «    

 -   . . », 
. ,  

 
       

       . 
        

    .   
        . 

 
The article presents information on the development of hydraulic engineering 

construction of China recent decades including the most recent. The examples shows 
the evolution of development and prospects of dam construction for the country's 
growing economy. Examples of hydraulic structures of China and their models for 
scientific research. 
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In the framework of the generalized theory of turbulent diffusion are 

considered average speed, time, length alternative upward and downward motion of 
suspended particals in a uniform, calm, wide open flows. Joint trajectory description 
the motion of particles allows to integrate the theory of the movement of sediments 
and turbulence, to give a visual geometric representation of a unit character of this 
movement, to determine the limit for statistical and trajectory hydraulic size of 
suspended sediments. 
Key words: sediments, turbulence, diffusion, movement up and down 
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PROBLEMS OF SAFETY OF THE PERSONNEL  
OF HYDRAULIC ENGINEERING CONSTRUCTIONS AND  

THE MEASURE UNDER THE PREVENTION  
OF EXTREME SITUATIONS 

              S.S. SOLOVIEV, the candidate of   pedagogical sciences, the professor   
RGAU - MSHA of K.A.Timirjazeva 

The Russian Federation, mountains. Moscow 

 
The summary: in article have found reflexion modern problems of safety of 

the personnel of hydraulic engineering constructions and a measure under the 
prevention of extreme situations. The technogenic failure which has occurred in 2009 
on Sajano-Shushenskoj HYDROELECTRIC POWER STATION is described. The 
basic directions and measures on safe work of the personnel on hydraulic engineering 
constructions according to the accepted standards ( , , etc.) are 
resulted. 

 

Keywords: problems of safety of the personnel on hydraulic engineering 
constructions; technogenic failure; the basic directions and measures on safe work of 
the personnel of HYDROELECTRIC POWER STATION; the basic documents in 
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PROSPECTS of DEVELOPMENT  RGAU - MSHA  of  K.A.Timirjazeva 
In REPRESENTATION of MODERN STUDENTS 

(TO 150 ANNIVERSARY SH ) 
 

                                      S.S.Solovyov, anlilatpedagogicheskih nauk, the professor 

RGAU - MSHA of K.A.Timirjazeva 

                                                                              Russia, the city of Moscow 
 

The summary: in article the basic directions and prospects of development  of  
RGAU - MSHA K.A.Timirjazeva in representation of modern students are reflected. 

 

Keywords: prospects of development it. RGAU - MSHA imirjzeva; methods 
of carrying out of sociological research (questioning, interviewing, work with 
documents), modelling representations, etc. were used 
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Abstract 

article Bakiyev M.R., Shukurova S.E. 

"Deviation dynamic flow axis asymmetrically constrained dams combined with 

continuous part of stepped buildings" 

In this paper, using the basic equations of theoretical mechanics and hydraulic 

engineering, obtained according to establish bias dynamic flow axis, unit costs in the 

unrestricted portion of the stream, as well as assessing the capacity of the combined 

cross-step construction of dams, the flow is asymmetric tightening. 
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Abstract 
The results of evaluation of the accuracy of measurements in the study of the 

kinematic structure of the flow of multiple units damper percussion at various 
hydraulic experimental modes  
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The results of experimental research of culvert constructions of corrugated 

metal pipes. Identifies the main factors that determine the depth and speed of the 
water flow on the output section of the pipes with a smooth bottom tray. 
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Various approaches to an assessment of safety of the lower byef of low 

pressure city water-engineering systems and parameters of a wave of break at failure 
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           In this article are described main problems, detected during projecting, 
building and valuation of investigation of corrugated metal pipes. Are investigated 
foreign and Russian experiments held with CMP. 
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The article highlights a research hydraulic resistance of protective attachment 

of hydraulic structures made of bulk polymer geogrids with a coarse stone aggregate. 
The results of the evaluation of the roughness coefficient "n" for this material and 
made appropriate recommendations. 
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Annotation : Publication shows new ways of  charging and using siphons in 
surface irrigation. 
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Are offered a design airlift fish hoist with immersing factor equal or close to 

unit and schemes multistage airlift fish hoists. Fish hoist it is intended for application 
in fish protection devices type floating fish hoist boom. 
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In article are considered results of the main parameter and feature test of the 

equipping the system machine ascent of water, using installation for diagnostics 
pump for the reason increasing of accuracy. 
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The article is devoted to the evaluation of economic efficiency of the 

reconstruction of the pumping stations.The basic provisions on the assessment of 
economic efficiency based on the material of the upgraded pumping stations.At 
substantiation of economic efficiency  of the pumping stations  reconstruction applied 
methods used in the feasibility study of the construction of a new pumping 
station.The proposed method of determining the coefficient of efficiency of capital 
investments in the reconstruction of pumping stations can more fully take into 
account the effect from the reconstruction. 
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On the basis of the review of problems of functioning of water management 

objects of Kazakhstan development and adoptions of the bill on safety of hydraulic 
engineering constructions is recommended. It will allow to settle legal relations in the 
sphere of operation of hydraulic engineering constructions and to resolve the most 
sensitive issues of ensuring their safety. 
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Abstract 
In the article are presented results of works on creation of monitoring system 

on a technical state of water reservoir hydrounits for safety operation of 
hydrotechnical constructions, also acceptances of ecologically significant decisions 
on the level of Amudarya and Syrdarya river basins. 
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There have been given the results of full-scale experiments of water regulating 

constructions on the canals of melioration systems. Polyethylene filmy screens have 
been used instead of sheet pilings in these constructions. 
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Combining arrays of individual polder drainage systems using a network of 

connecting channels, including aqueducts and other waterworks, leads to a single 
hydrological features, the drying group pumping stations. Calculation of parameters 
of drainage network connecting channels and the parameters of the pumping station 
formed the object should be made taking into account the size of the area drained 
array, the characteristic time of polder systems, and system topology. 
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Problems of flooding on residential areas 
Ksenofontov B.S., Taranov R.A., Kozodaev A.S., Voropaeva A.A., Vinogradov 

M.S., Senik E.V., BMSTU (Moscow) 
 

The abstract 
The paper discusses various aspects of the possible influence of various factors 

on the process of flooding of residential areas with the assessment of possible risks. 
The analysis identified the most significant factors influencing the process of 
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flooding, including the intensity of rainfall, topography territory, soil structure, the 
construction of buildings, as well as the drainage system of surface runoff. In a new 
way is proposed to estimate the risk of flooding of the territory, as well as a list of 
preventive measures that reduce the risk ratio of flooding these areas. It is proposed 
to estimate the hazard ratio for the largest intensity of precipitation, the most 
dangerous value corresponds to the monthly rainfall. 

Vulnerability factor is evaluated using four factors, collectively characterize 
residential areas in terms of possible flooding. Calculated the risk ratio in this case 
depends on the intensity of rainfall and the characteristics of the territory in question. 
This approach allows to consider complex measures in terms of exceptions in case of 
flooding of the territory of the precipitation with varying intensity. 

 
Keywords: risk, residential area, flooding, rainfall, risk assessment, the dam, 

precipitation intensity, drainage system, soil structure, vulnerability factor, hazard 
factor. 
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The article is devoted to the determination of the number of hydraulic works, 
fulfilled the prescribed period of operation, and which are included in the Russian 
register of hydraulic structures (hereinafter - the Register). An analysis of the data of 
the Register, the author of the first time in the practice of security resulting statistics 
on the number of hydraulic structures, fulfilled the prescribed period of operation, 
their technical condition and the main causes of damage. 
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Abstract 
Violation of the hydrological security leads to the need of exceeding of the 

designed spillway discharge which in turn creates cavitation conditions in the 
operational medium and high water head spillway structures. Recommendations are 
given for the assessment of dissipation ability of the block type hydraulic energy 
dissipaters taking into account cavitation level. Also recommendations are given for 
the measures aimed at ensuring of the design modes of the spillway downstream 
dissipation. 
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Summary: 
In article possibilities of application of GIS in researches of influence of 

engineering-geological conditions of the area of construction of the hydraulic 
engineering constructions located in high-seismic (8 and 9 mark) a zone on change of 
seismic effect for the purpose of development of engineering-geological schematic 
cards and schematic cards of seismic microdivision into districts are analysed. 

All developed cartographic materials are received on the basis of application of 
GIS and GNSS technologies. 

The accounting of engineering-geological conditions at a choice of the areas 
for construction of reservoirs and their operation, and also the developed schematic 
engineering-geological cards and cards of seismic microdivision into districts will 
promote providing the stoykostigidrotekhnicheskikh of a construction and their 
durability, and also geoecological safety of the surrounding geological environment 
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Summary: 

In article it is shown that after building of a dam for 10m process of processing 
of coast of a reservoir repeats, and proceeds more intensively, in comparison with the 
present. Use of GPS and GIS technologies allows to develop quickly necessary actual 
and expected cards of processes and the phenomena, and also to make monitoring of 
dangerous processes and the phenomena in the territory of reservoirs. 
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This work deals with the application of innovative technologies for 

hydrodynamic studies of different water flow regimes downstream of hydraulic 
structures. 

The aim of this work is the determination of the unsteady oscillatory flow 
regime downstream of hydraulic structures.  

The results of the solutions focus on determining the parameters of the water 
flow for comparison with the calculated values obtained by the analytical method. 
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The article presents the results of works on the development and creation of 

intellectual nonvolatile system for implementation of differentiated irrigation. The 
developed system is an optional extra for sprinkling machines. The system allows 
delivery of water for irrigation in accordance with the plan of irrigation, which is 
recorded in the smart system. 
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The article describes the mechanism of nonlinear autonomous stationary 

vibrations arising in conjunction befov waterworks as a hydraulic jump. A 
mathematical model of a dynamical system in the form of non-linear equations, in 
which the energy of water flow dissipated at large amplitudes of fluctuations of 
the water surface, and generated at low amplitudes. Such a system is the 
availability of limit cycles that fluctuate around a state in which the inflow and 
dissipation of energy balance, thereby determining the presence of bifurcations of 
vector fields of water flow in the area hopping interface. 
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Abstract 
The condition of calculations for the first limit state in domestic foundation 

engineering is discussed. 
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