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O. Maksimovich, T. Ivanyuk. A numerical approach to the calculation of stresses in anisotropic pitosin with cutouts. 
The algorithm of calculation is worked out tensely - deformed state near cuts in anisotropic plates. 

Keywords: Anisotropy, plate, cut, tension.  
 

 ( )  
,  Lj (j=1,…,J). ,  

,   ( , )T TX Y , 
. 

 
, .  

 
, .   

.  
 1 2( ), ( )z z ,  j jz x s y , js  –      

 4 3 2
11 16 12 66 26 22( ) 2 (2 ) 2 0s s s s s , (1) 

 Im 0js , ij – . 
 ,  D,  

.  S
uur

, 
.    

 S
uur

( , )X Y  ( , )u v  
 [1-2] 

 ' ' ' '
1 1 2 2 1 1 1 2 2 22 Re , 2 Re ,Y z z z z X s z z s z z  

 ' ' ' '
1 1 1 2 2 2 1 1 1 2 2 2' 2Re , ' 2Reu p z z p z z v q z z q z z ,  (2) 

 ' / , ' /u du ds v dv ds , 2
11 16 12 12 26 22, /j j j j j jp s s q s s , 

' / /j jz dx ds s dy ds , ds –  . 
 (2)  [1]  

 1 1 1 2 2 2
1 2' '

1 1 2 2

' ' ' '( ) , ( )v s u p X q Y v s u p X q Yz z
z z

,     (3) 

 1 11 1 1 1 2 1 2a s s s s s s ,  2 11 2 1 2 1 2 2a s s s s s s ,  

,  
 L.  

 (3)  [1,3]  
 



 " : , , " 
, 2014.  16-17 

 

© ., .  
 

98 

 
' ' ' '
2 1 1 2 2 1

1 1 2 2
1 1 1 2 2 2

1 1( ) ( ), ( ) ( ),
2 2S S

L L

g s g ds g s g ds
z z z z

i t z i t z
          (4) 

 1 2,g u u g v v ; ,u v  –  
; ds – ;  

 s ,  
. ,  1 2,g g  –  

.  
           (4) . 

,  ),( yx  L 

 
' '

1 1 2 2

' '
1 1 1 2 2 2

2Re ,

2Re ,

T

T

z z z z Y

s z z s z z X
                                               (5) 

 (4) .  
           (4)   

 ' '
1 1 1 1 1 2 2 1 1 1( ) ( , ) ( , ) ( ),S

L

z g z t g z t ds z   

' '
2 1 1 2 2 2 2 2 2 2( ) ( , ) ( , ) ( )S

L

z g z t g z t ds z ,  (6) 

   1 2 1 2
1 2 1 2

1 1 1 1 2 2 2 2

, , , ,A A B B
t z t z t z t z

 

1 2
1 2 1 2

1 1 2 2

, , ,
2 2 2 2
is isi iA A B B . 

        ,  
),  D.  

,  D .  
 1 2( ), ( )D D

j jz z  ( j=1, 2),  
 D , , 

  

 1 2
1 10 2 20

( ) ~ , ( ) ~j jD D
j j

A B
z z

z z z z
 , (7) 

 10 0 1 0 20 0 2 0,z x s y z x s y  , 0 0( , )x y -   ,   D.  

 1 0 0 2 0 0( , , ), ( , , )D D
j jz x y z x y . 

 D  
 

 

' '
1 1 1 1 2 1 2 1

' '
2 1 2 1 2 2 2 2

( ) [ ( , , ) ( ) ( , , ) ( )] ( ),

( ) [ ( , , ) ( ) ( , , ) ( )] ( ),

D D
D

L

D D
D

L

z z g s z g s ds z

z z g s z g s ds z
 (8) 

 DDPDDDPD , , ( , )  -  ,  .    
 )(,)( 21 zz DD –  

, .  )(,)( 21 zz PP –  
,  

 D.  
          , ,  

  



 " : , , " 
, 2014.  16-17 

 

© ., .  
 

99 

 ' '
1 20, 0

L L

g ds g ds . (9) 

             
 D  0y ), , ,  

 (7) .  [1],  

 1 1 1
1 10 1 10 1 20

( ) j jjD
j

A A Bz
z z z z z z

,  

 2 2 2
2 20 2 10 2 20

( ) j jjD
j

B A Bz
z z z z z z

,           (10) 

  
121

1

11
2

1

21
2

1

22
1

1

21
1 ,,,, ssssssssss . 

 ,  ,  VL ,  
. ,  

 ,V VA B . ,  VL  
 ,A B   ,V VA A B B . ,  

,  ,A B  h ,  
. ,  

  (8)   
 [1,2,4].  

 .   , 
.  1   

 h  
 EF, LU,   

 .  
 '90'.   

 0 .     
 

 1.  

/ 10nh Rg   EF 90EF  LU 90LU  

N / p  0/  / p  0/  / p  0/  / p  0/  / p  0/  
1 3,1617 1,0541 4,013 1,0569 3,4055 1,0516 3,325 1,0453 7,9578 1,0641 
2 3,0741 1,0249 3,8911 1,0248 3,3026 1,0198 3,2149 1,0107 7,6883 1,0281 
3 3,0663 1,0223 3,8805 1,022 3,2939 1,0171 3,2063 1,008 7,6653 1,025 
4 3,0655 1,0221 3,8794 1,0217 3,293 1,0168 3,2055 1,0078 7,663 1,0247 
5 3,0654 1,022 3,8793 1,0217 3,2929 1,0168 3,2054 1,0077 7,6625 1,0246 
6 3,0654 1,022 3,8793 1,0217 3,2929 1,0168 3,2053 1,0077 7,6625 1,0246 
7 3,0654 1,022 3,8793 1,0217 3,2929 1,0168 3,2053 1,0077 7,6625 1,0246 
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.2.  
/ 10nh Rg  b/a=3 b/a=5 b/a=20 

n  LU 90LU   LU 90LU   LU 90LU  
1 7,4901 7,7973 21,5066 11,9169 11,2882 16,9646 45,386 45,836 136,068 
2 7,4202 7,714 21,2887 11,8502 11,2225 16,8673 44,785 47,396 136,629 
3 7,4133 7,7053 21,259 11,844 11,216 16,8578 45,477 46,178 136,701 
4 7,4129 7,7048 21,2648 11,8438 11,2157 16,8573 45,387 47,089 136,694 
5 7,4129 7,7046 21,2634 11,8438 11,2157 16,8573 45,379 46,616 136,557 
6 7,4129 7,7046 21,2633 11,8438 11,2157 16,8573 45,378 46,591 136,426 
7 7,4129 7,7046 21,2633 11,8438 11,2157 16,8573 45,378 46,589 136,541 
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