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Vibration Analysis of Clamped Composite Plates with
Non-Uniform Cross—Section and with Attached Point
Mass/Masses
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ABSTRACT
A method of calculating the natural frequency corresponding to the first mode of
vibration of beams and tower structures, with irregular cross-sections and with
arbitrary boundary conditions was developed and reported by D. H. Kim in 1974.
This method has been developed for two-dimensional problems including the
laminated composite plates and was proved to be very effective for the plates with
arbitrary boundary conditions and irregular sections. In this paper, the result of
application of this method to the clamped composite plates with non-uniform

cross-section and with attached point mass/masses is presented.
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Fig. 2 Plates without and with own weight
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Fig. 3 Location of concentrated mass, (i)
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w .V eh of clamped plate with
various section types

Table. 1

Section Kim's X RATI
Method FEM (%)O
3448108 | 3345636 | 97.03%
U524 | 33062862 | 97.12%
3466.444 | 3367926 | 97.19%
3460474 | 3364619 | 97.23%
8713 | 3BRH0 | 97.09%
705131 3373.315 | 97.19%
3B4.719| 3380971 | 97.28%
3488588 | 336850 | 97.34%
3483.506 | 33B4.950 | 97.17%
H96.372 | 3401.239 | 97.28%
12607 | 3419978 | 97.36%
B17934 | 3427449 | 97.43%

3864.530 | 3737.676 | 96.72%
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Table. 2 w,V oh with P(ij), Fig. 2 Table. 5 w(case B) / (case A) in %
wlij) w(1.1) (1,2) (1,3) ‘l"\]\w(i’j)‘ (1,1 (12 (13
CASE | CASE | CASE | CASE | CASE | CASE S S S
A B A B A B \
T 64207 | 34778 | 49380 | 147 | 48439 | 2116 1 | A0 67.13 66.30
2 45465 | 34608 | 34917 | 29717 | 3425.1 | 28356 2 76.12 85.11 8.79
; 3 37122 | 33881 | 28510 | 26060 | 27966 | 24975 3 917 91.41 89.30
P4 R149 | 31125 | 24690 | 26224 | 24219 | 2676 4 B 9406 PP
3 5 28755 | 28179 | 22084 | 21084 | 21662 | 20890 ' ) ‘ '
L7 24302 | 24005 | 18664 | 18092 | 18308 | 17573 5 ' 97.9 B4/ 9412
} 10 2003 | 20172 | 15615 | 15293 | 15318 | 1490.1 71 BB %6.94 %598
} 15 1660.1 | 1651.8 | 12750 | 1257.9 | 1250.7 | 12286 10 P 9921 9793 97.28
@ 1437.7 | 14324 | 11042 | 10933 | 1083.1 | 10690 15 | 9949 9866 ®B7
20 i 063 R.01 98.69
Table. 3 w,V oh with P(,)), Fig. 2 .
Table. 6 wlcase B) / (case A) in %
i w(2,1) (2,2) (2.3) o)
: CASE | CASE | CASE | CASE | CASE | CASE N @) 2 3
1 A B A B A B
1 3539 | 20168 | 18469 | 1667.0 | 17314 | 15500 ! 8964 0.2 8952
2 23009 | 22084 | 13059 | 12210 | 12243 | 11302 2 95.76 RB49 B0
3 18787 | 18282 | 10663 10086 | 9996 | 425 3 97.31 9459 9428
4 16270 | 15049 | 9234 | 8786 | 8657 | &16 4 98.03 %.15 9491
5 14552 | 14326 | 8259 | 7886 | 7743 | 7378 5 98.44 95.48 %29
7 12209 | 12164 | 6981 | 6092 | 6544 | 6264 - - ;
10 10290 | 10212 | 5840 | %616 | 5475 | 559 7 98.90 K86 K72
15 8402 | 8359 | 4769 | 4506 | 4470 | 405 10 99.24 %6.15 B0
2 7276 | 7249 | 4130 | 3985 | 367.1 | 3733 | 15 99.50 96.37 9631
20 9963 96.49 K44
Table. 4  w,V eoh with P(j), Fig. 2
o Table. 7 wl(case B) / {case A) in %
. @l w(3.1) (3,2) (3,3) ~ wlij)
CASE | CASE | CASE | CASE | CASE | CASE N | 8D 32 33
| A B A B A B | s
i 20848 | 26580 | 15314 | 13952 | 1428 | 12562 1 89.05 91.11 88.29
2 21106 | 20045 | 106829 | 10166 | 10061 | 9155 2 9497 g3.88 91.00
3 17233 | 16670 | 8342 | 8386 | 8214 | 7563 3 9674 94.84 9195
4 14224 | 14563 | 7657 | 7300 | 7114 | 6578 4 9758 e a1
5 13348 | 13092 | 6849 | 6549 | 633 | 5500 ’ ’ ’
7 11282 | 11128| 5788 | S655 | 5378 | 5005 5 %8.08 %63 9273
10 M9 | gHU9 | 4843 | 4660 | 4499 | 4199 7 98.64 B97 9307
5 707 {765.8 354 | B/13 | %74 | 3436 10 .05 9620 333
|7 [ M3 ] e | 305 | 31 | 2979 15 937 | %4 | 9B53
0 | 953 | %% | 863
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