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Guda O.V. The algorithm of the calculation of natural frequencies of transtropic plates, considering transverse shear and 

deformations of transverse compression. In this work, based on the equations of motion, which take into account the deformations of transverse 
shear and compression, the algorithm of the calculation of transverse vibrations of a circular plate was proposed. The calculation of free 
vibrations of a plate under a layer of liquid, was realized. The analysis of the calculation of natural frequencies of the plate is shown. 

Key words: isotropic and transtropic plates, transverse shear, transverse compression, bending moments, transverse forces, deflection, 
stress, vibrations. 
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 1–3: 
 

 1.  
( / 0.05h R ) 

 
/G G ,  / 0.05h R  

0 1 2 5 n  
i  i  i  i  i  i  i  i  

2,262 5,102 2,2619 5,065 2,2618 5,029 2,2614 4,924 
5,4579 29,304 5,4577 28,165 5,4574 27,148 5,4567 24,654 0 
8,6126 71,278 8,6122 65,179 8,6118 60,418 8,6108 50,659 
3,727 13,784 3,727 13,522 3,726 13,268 3,725 12,595 

6,9606 47,188 6,961 44,369 3,96 41,988 6,959 36,65 1 
10,1353 97,285 10,135 86,553 10,134 78,725 10,133 63,903 
5,0596 25,241 5,0587 24,38 5,0578 23,602 5,055 21,645 
8,3715 67,486 8,3708 61,968 8,37 57,611 8,3677 48,565 2 
11,586 125,163 11,5852 108,378 11,5845 96,926 11,5823 76,606 

 
 

 2.  ( / 0.1h R ) 
 

/G G ,  / 0.1h R  
0 1 2 5 n  

i  i  i  i  i  i  i  i  
2,2603 5,052 2,2598 4,911 2,2594 4,782 2,258 4,448 
5,4544 27,948 5,4535 24,505 5,4526 22,083 5,4502 17,656 0 
8,6077 64,206 8,6065 50,19 8,6055 42,584 8,6027 31,385 
3,724 13,457 3,722 12,54 3,720 11,788 3,716 10,15 
6,9563 43,871 6,955 36,365 6,953 31,73 6,946 24,206 1 
10,1297 84,942 10,1282 63,236 10,127 52,588 10,1229 37,89 
5,0558 24,213 5,0521 21,256 5,0484 19,567 5,0364 15,844 
8,3664 61,079 8,3635 48,126 8,3606 40,972 8,3518 30,304 2 
11,5802 106,008 11,5777 75,742 11,5713 62,027 11,568 44,009 

 
.3.  

( / 0.2h R ) 
 

/G G ,  / 0.2h R  
0 1 2 5 n  

i  i  i  i  i  i  i  i  
2,2538 4,863 2,2521 4,41 2,251 4,065 2,2457 3,367 0 
5,4434 23,951 5,4411 17,435 5,439 14,376 5,4336 10,262 
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8,5963 48,483 8,5944 30,94 8,5927 24,513 8,5891 16,844 
3,7136 12,35 3,707 10,038 3,701 8,667 3,684 6,511 
6,9441 35,325 6,939 23,887 6,936 19,228 6,925 13,394 1 
10,1188 60,829 10,116 37,341 10,113 29,302 10,106 19,963 
5,0439 21,087 5,0282 15,654 5,0103 12,973 4,9258 9,184 
8,3544 46,534 8,3439 29,879 8,3322 23,687 8,2807 16,207 2 
11,5702 72,634 11,5623 43,362 11,5536 33,803 11,516 22,849 
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8,6114 74,1562 10,1377 102,773 11,59074 134,345 
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2.2215 4.935 2.223 4.911 4.894 2.224 4.881 4.867 
5.4516 29.720 5.455 28.691 28.136 5.457 27.642 27.219 0.05 
8.6114 74.156 8.616 68.102 65.230 8.619 62.771 60.833 
2.2215 4.935 2.227 4.839 4.775 2.231 4.731 4.680 
5.4516 29.720 5.463 26.145 24.574 5.469 23.321 22.350 0.1 
8.6114 74.156 8.626 56.172 50.357 8.632 46.147 43.229 
2.2215 4.935 2.242 4.582 4.376 2.256 4.244 4.104 
5.4516 29.720 5.484 20.184 17.620 5.494 15.898 14.739 0.2 
8.6114 74.156 8.645 37.217 31.153 8.648 27.395 25.050 

 
 

 i  

 im
m

, 
h
R

 
E
G

 0.3 .5 0im
m

.  6 2;0.5;0.2im
m

. 

 im
m

 ( 1, 2,3)i i  44.5H
h

. 

 



 " , , " 
, 2013, 13 

© .  

84 
 6.  2;0.5;0.2im m , 44.5H h , 

1, 2,3i  
 

E
G  0 2.6 5 

R
h  i  i  i  i  i

~  i  i  i
~  

2.221 2.849 2,224 2.849 2.846 2,226 2.848 2.845 
5.452 24.266 5,455 23.712 23.396 5,459 23.124 22.875 0.05 
8.611 67.695 8,617 63.015 60.720 8,620 58.736 57.139 
2.221 2.849 2,230 2.848 2.835 2,239 2.837 2.831 
5.452 24.262 5,466 22.254 21.262 5,477 20.474 19.810 0.1 
8.611 67.695 8,629 53.250 48.222 8,638 44.512 41.88 
2.221 2.849 2,257 2.845 2.794 2,29 2.822 2.781 
5.452 24.266 5,500 18.318 16.347 5,524 15.008 14.031 0.2 
8.611 67.695 8,654 36.378 30.666 8,662 27.084 24.793 
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E G  
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E G  
2,6 

E G  
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E G  
2,6 

E G  
5 

E G  
2,6 

E G  
5 

E G  
2,6 

E G  
5 

2.230 2,239 2.835 2,831 3.043 3,033 2.765 2,686 2.455 2,451 
5.466 5,477 21.262 19,81 21.014 19,575 20.647 19,237 20.283 19,78 0,1 
8.629 8,638 48.222 41,88 47.937 41,633 47.608 41,348 47.279 41,063 
2.257 2,29 2.794 2,781 2.538 2,532 2.214 2,222 1.899 1,861 
5.500 5,524 16.347 14,031 16.079 13,803 15.803 13,568 15.522 13,324 0,2 
8.654 8,662 30.666 24,793 30.461 24,629 30.255 24,462 30.048 24,294 
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E G  
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E G  
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2.227 2,231 4.775 4,68 5.127 4.814 4.659 4,563 4.138 4.054 
5.463 5,469 24.574 22.35 24.281 22.422 23.861 21.713 23.433 21.329 0,1 
8.626 8,632 50.357 43.229 50.058 42.973 49.716 42.674 49.381 42.377 
2.242 2,256 4.376 4,104 3.969 3.727 3.457 3,252 2.853 2.697 
5.484 5,494 17.62 14.739 17.332 14.498 17.034 14.249 16.731 13.995 0,2 
8.645 8,648 31.153 25.050 30.945 24.884 30.734 24.716 30.525 24.546 
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2.230 2.835 2,534 2,192 1,786 
5.466 21.262 20,903 20,538 20,166  

0,1 8.629 48.222 47,897 47,569 47,241 
2.257 2.794 2,505 2,178 1,791 
5.500 16.347 16,075 15,797 15,515  

0,2 8.654 30.666 30,461 30,254 30,046 
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