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3.1    

 

   (  9)    

,     .  

      29290-92 (  7546-

83)  .      

.  .  

   Vr   29290-92   

   Vs   « »    ½ - Ve. [11] 

                                       𝑉 =𝑉 +𝑉𝑒[ 3]                                                         (3.1) 

 

 1 –     -10 

   
    ,  L1 1580 

     L2 1630 
        

,  
L3 1700 

 ,  B 2950 
  ,  h1 2540 

  ,  h2 1500 
     ,  N1 730 
     ,  N2 86 

     :   
 ,  t1 35 

   ,  t2 35 
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 9 –   . 

 

                                                     1=ℎ1+ 1, [ ];                     (3.2) 

                                                    2=ℎ2+ 2, [ ];                     (3.3) 

                                                    1=2540+35=2575 ; 

                                                    2=1500+35=1535 ; 

 

 Vr 

 

                          𝑉 = (
L +L ∙ H +H − N  N )∙𝐵∙ ,[ .];                    

(3.4)  

 k - ,      

(k=0,96). 
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                 𝑉  = (
+ ∙ + − ∙ )∙2950∙0,96 = 9,25 3 

 

 Ve 

 

 

 10 –    

 

   (  10) L4: 

 

4=√ + ℎ − ℎ , [ ];                     (3.5) = √ + − =  ; 𝑉 = ∙ 𝐵−𝐿
, [ 3];             (3.6) 

                                            𝑉 =  ∙ − 99 = , ; 

                                      𝑉 =𝑉 +𝑉e=9,25+0,38=9,63 . 

 

   𝑉  = 10  

 

3.2    

 

  ё  : 
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 ; 

      ; 

    ,     . 

 ё        

        .  

ё        : 

   –   ; 

   –    . 

    ,      

    . 

   : 

     = , ∕  ∙ 9,7   = 17,46  = 171,3  (  

ё       , ∕ ). 

     . 

      = 11,2  = 109,4 . 

  ё      

 . 

  ё  №1  : 

 = 2560  

 = 828  

 = 1935  𝛼 = 20° 

  ё  №2: 

 = 1395  

 = 1133  

= 2265  𝛼 = 0° 
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 11 – ё    1 

 

,         

 

                                                     ∑ =0;             (3.7) 

 

                                              ∙ ≥ ∙ − ∙ = 0;           (3.8) 

                                               = ∙ − ∙
 ;            (3.9) 

                                  = ∙ cos 𝛼 = ∙ − ∙ ∙ cos 𝛼;         (3.10) 

      𝜇 = 0,4,  

                                 = 𝜇 ∙ = 𝜇 ∙ ∙ − ∙ ∙ cos 𝛼         (3.11) 

                              = , ∙ ,  ∙  + ,  ∙ ∙ cos =  кН 
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 12 – ё    2 

 

,  

                                                     ∑ =0;             (3.7) 

 

                                              ∙ ≥ ∙ − ∙ = 0;         (3.12) 

                                               = ∙ − ∙
 ;          (3.13) 

                                  = ∙ cos 𝛼 = ∙ − ∙ ∙ cos 𝛼;         (3.14) 

      𝜇 = 0,4,  

                                 = 𝜇 ∙ = 𝜇 ∙ ∙ − ∙ ∙ cos 𝛼         (3.15) 

                              = , ∙ ,  ∙  + ,  ∙ ∙ cos =  кН 

 

   ,    , , 

   1 (  11)    ё  

.     ё     

=99 . 
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3.2.2 ё      

 

 

 13 –      

 

    (  ) (  13) 

 

                                        ⁄ =  = , ≅ ,                                 (3.16) 

  

                                       ц = = , = ,  кН                                (3.17) 

    ц = 3 (  2  )  

  2       

                            ц =  , ∙   =  ,  кН =  ,  к                    (3.18) 

    ц = 5 (  2  )  

  2       
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                          ц = ,  ∙   =  ,  кН =   к                         (3.19) 

. .      68,75  = 7010,3  

     2   

 2,5-I-22 66  .303613.005-2005 [12],    

 = 70 . 

 

 

 

 

 14 –     

 

 

 15 –       
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                                                   я = ц                                              (3.20) 

к = я = ц ∙ = , ∙ = ,  кН =  к          (3.21) 

 -10       13,0- - - - - -

1770  3071-88. [13]     9280  = 91 . 

         

  26   30055-93. [14]    

 12170 = 119   

   Ø13  Ø26 ,  

                                          А = =                                          (3.22) 

                                          А = =                                          (3.23) 

 

3.2.3        

 

       - 

10 (    ). 

                                            r = ,                                               (3.24) 

       

     = к ∙ r + к = , кН ∙ =  ,  Н ∙        (3.25) 

      -10   

  . 

   . 

 -10       32 

 = 12  ,    = 780 / . 

       

                                                  =  ∙                                           (3.26) 

              = ∙𝜋6 ∙ = ∙𝜋6 ∙ = , Н ∙  =  ,  к ∙            (3.27) 
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         = 2,5 𝑎𝑥 = 367,28  ∙  = 37,44  ∙  

,   32      

 . 
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2,5 

41 16  700 /  218,27  545,67  

806 22  650 /  323,2  808,02  
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 -10. 

         

   41. 

                                     = к ∙ r + к                                           (3.28) 

                 r = к − к = , − , = , =             (3.29) 

 ,        220 , 
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 ,       26 ; 

      

 : 

  806  22 ; 

  ё    3 26(90)  345   

 30055-93; 
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= 92 . 
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ё    3 26     32. 

 

3.3       

 

        

,   -20.  

       (  16, 17, 

18). 

   ,        

  ,   ,    

    ,  . 

    –   

. 



51 

 
 

 16 –       

 
 

 
 

 17 – ё       



52 

 
 

 18 –      

 

        .  

 

3.4    

       

  ,       

.      Ansys. 

   (  ): 

   0,7 ,   . 

  63,76 ,    

. (   10  –    284 

). 

       57 

.         

.  ,    . 

      

.  

      

      . 



53 
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,   )     

. 

       , 

      ,    

,  . 

      .   

   . 

       6  

: t . .
ij –  ; t . .

ij –  ; t . .
ij –  ; 

t . .
ij –  ; R .

ij –   ; R .
ij –   

.  

      

   .     

     ,       

.  ,        

.       

      ( ),  

     . 

          

    .       

       .   

      :  

 

t . .
ij = t . .

ij+ tij                                                                                              (4.1) 

 

 tij –   . 

 

      ,     

.       

   .       
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      ,  

 . 

         

 «  » –     .   

 

 

t . .
ij= t . .

ij – tij                                                                                            (4.2) 

 

      ,   

  ,     . 

       

        

  .       ,    

 ,    : 

    ,     

      (    ), 

    .  

 

R .
ij = t . .

ij – t . .
ij = (t . .

ij + tij) = t . .
ij – t . .

ij)                                             (4.3) 

 

  -       ,   

          

. 

     ,   

     ,     

   ,     

 

R .
ij = t . .

i  – t . .
ij.                                                                                       (4.4) 
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,    ,   , 

 . 

   .    

        I,    

  ,   1-  ( )    

   1,  -  ,   2-   (  

  - 2);   3-   . . ,    , 

          j. ,   

 5   5-6, 5-9, 5-8,        

 5-6, 5-8, 5-9. 

    (   )   

        ij    

      ,  

 ,       .   , 

  ,      

i, . .     .    , 

   ij,     ,  . 

  ,    ,    

  j, . .     . 

          

,  ,   ,     

       , 

,    . 

      «  », 

         . 

    : 

1)    ,     

(      i = 1); 
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5)       ,   

    (      

,   . 4); 

3)      ,    

  i + 1 (   . 2); 

4) . 

       5-

  . 

      «  ». 

    : 

1)    ,     

(           j),   

  ; 

2)      ,     

 ,     ,   

   ,   .4; 

3)      ,    

  j-1,   .2; 

4) . 

    ,     

 .      

       ,      
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