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.  
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3 

 

40  
 

 , 
 

16600 50000 117720 217000 

[1, 2] 

 , 
 

14 – 16 63 190,7 981 

   
,  

4,5 – 7 24 60 784,8 

   
,  

4,33 18,05  43,3  

 
, % 

50 20 38 10 

 , 
 

15 – 17 160 294,57 1943 

  0,44 0,3 0,35 0,28 

 

   №1  : 
–        P    0  30 ; 
–        P    0  40 ; 
–        P    0  50 .  

   №2  : 
–        P    0  27,5 ; 
–        P    0  125,5 ; 
–       P    0  188,5 . 

   №3  : 

 
 1 –      

 
. 1.     
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–        P    0  14 ; 
–        P    0  47,5 ; 
–       P    0  50 . 

         
        

:   σ,  U,   ξ, 
  K [3]. 

  σ   №1   : 

 F

P

 (1) 

 P –  , ; 
F –   ,     

 , 2
. 

 

      : 
 F = π ( R2

 – r
2
 ) (2) 

 

 R –   , ; 

 r –   , . 
 

  σ   №2   :  

 2sin 0rL

P

 (3) 

 

 P –  , H; 

r –  , ; 

L –     , ; 

θ  –    , . 
 

  σ   №3   : 

 
2

0sinrL

P

 (4) 

 

 P –  , H 

r –  ,  

L –     ,  

θ  –    , . 
 

      , 
  ,     :  

 

K

 (5) 

 

  ξ,    , 
  ,       

          
       . 

–   1   
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 (6) 

–   2, 3   

 
R

UE

 (7) 
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. 2.    σ   U 

 

  3   ,   
   №2. 

 

 
. 3.    σ   U 

 

  4   ,   
   №3. 

 

 σ
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 U,  

 

 

 

 σ
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 U,  
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. 4.    σ   U 

 

   

 

      , 
  ξ        

(5–7) .        
 ξ.. 

  5        
 ξ        №1. 

 
 

. 5.      ξ 

 

  6        
 ξ        №2. 

 σ
, 

 

 U,  

 
 

 
 

 

 ξ 
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. 6.      ξ 

 

  7        
 ξ        №3. 

 

 
. 7.      ξ 

 

          
K .           

       .  
       .  

      U ,   
       ≈ 0,1 .  

      K(ξ)   , 
  ( )   K(ξ)    

 ξ .   ξ           
. 

1)      №1.    

 
 

 ξ 

 

 

 

 
 

 ξ 
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  ξ     (6)    : 
 

–    

  

2,12
33,430

166001,0
pb

L

EU

; 

 

–    

  

3,9
05,1830

500001,0
cd

L

EU

; 

 

–    

 

1,9
3,4330

1177201,0
cu

L

EU

 
 

2)      №2-3.     
  ξ     (7)    . 

–    

 

6,10
33,42,36

166001,0
pb

R

EU

; 

–    

 

7,7
05,182,36

500001,0
cd

R

EU

; 

–    

 

5,7
3,432,36

1177201,0
cu

R

EU

. 

 

   ξ    , ,  
  ξ       .   

 ξ         .   
    [4]. 

   №1: 
 

2,10
3

1,93,92,12

3

cucdpb

 
 

   №2  №3: 
 

6,8
3

5,77,76,10

3

cucdpb

 
 

  8    K(ξ)     №1 
 . 
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. 8.      ξ 

 

  9    K(ξ)     №2 
 . 

 
. 9.      ξ 

 

  10    K(ξ)     
№3  . 

 
. 10.      ξ 

 

         
: 
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–  №1:  ≈ 7,0 

–  №2:  ≈ 6,4 

–  №3: Y ≈ 6,2 

          
    . 

 

      
  

 

      -

 ( ) .        
     « »   «CREO». 

        
  –  .    

(  11),     (   
   ),  ,    , 
       OX.  

    ,   
       . , 

    OY     
.      1  2,  . -

   ,   , 
   1.       

,      , 
      .   -  

      – PLANE 183.   
    ―  – ‖ CONTA 172  TARGE 

169.      ―   – 

‖   0,3 Д5Ж.  
  11     , 

    №1  №2.  

 
 

. 11.      
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  12   ,    
   №1. 

 

 
. 12.    σ   U 

 

  13   ,    
   №2. 

 

 
. 13.    σ   U 

 

    

 

      ,  
 ξ        (5-7) 

.        
 ξ. 

  14        
 ξ        №1. 

 σ
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 U,  

 
 

 

 σ
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. 14.      ξ 

 

  15        
 ξ        №2. 

 

 
. 15.      ξ 

 

      
. -     

,    ,     , , 
 ,    ξ     

: 

–  №1: 2,10
 

–  №2  №3: 6,8
 

        №1  
   ,       

,            . 
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 . 
 

 
. 16.      ξ 

 

  17    K(ξ)     
№2  . 

 
. 17.      ξ 

 

         
: 

–  №1:  ≈ 7,4 

–  №2:  ≈ 5,8 

 

     

 

        
   -  ( )   . 

       K(ξ)   
  . 
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. 18.      ξ 

 

  19    (ξ),   
        ,   

№2. 

 
 

. 19.      ξ 

 

     ,  
 ,       
  .  

      ,   
,           

  .  
         K . 

     ,     
 ,    2. 

 

 2.    . 

 

  
 , % 

  

 №1 7,0 7,4 5,6 

 №2 6,4 5,8 9,4 

 №3 6,2 – – 

 
 

 ξ 
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 -     .   

       :  
–  №1 ≈ 5,6%; 
–  №2 ≈ 9,4% 
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Abstract – The article is devoted to substantiation applicability of the methodology for calculation 

of structures when subjected to mechanical and thermal loads. The authors consider the possibility 

of transferring results based on scale models for experimental study of criteria and adjusting 

parameters. 
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