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ABSTRACT

The finite element method was adopted to find out the natural frequencies of a sinusoidally tapered
beamn with simply supported boundary conditions. The parameters considered in the numerical analysis
are the taper parameter, o (=00, 0.1, ~ , 20) and the sectional property parameters, m and n
[(mn)=(0,2),(1,3),(24)]. 1t is generally known that the results of the numerical analysis corresponding to
each pair of sectional property parameters, (mn) are represented by second order polynominals of a.
The coefficients of ¢ in the polynominals are determined by using the regression technique, which
reveals small errors in most cases of given sectional property parameters (m,n),
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¥ 1 Hdiy ¥dd 19 37357 (29 1GQ)

B
(n=(02) mn)=013) (mn)=(24)

a

C/em Cat Cfem Cest Cfem C est
0.0 9.8695 10.0624 9.8695 10.3028 9.8695 10.2915
0.1 10.5314 10.6835 10.5292 10.8792 10.5246 10.8492
0.2 11.1845 11.3018 11.1705 11.4520 11.1549 11.3980
0.3 11.8321 119173 11.8028 12.0212 11.7576 11.9380
04 12.4665 12.5301 12,4149 12.5868 12.3356 12.4692
0.5 13.0945 13.1401 13.0176 13.1488 12.8981 12.9915
06 13.7165 13.7474 13.6160 13.7072 13.4435 13.5050
0.7 14.3278 14.3519 14.1955 14.2620 13.9735 14.0097
0.8 14.9399 149536 14.7647 14.8132 14.4855 14.5056
0.9 15.5473 15.5526 15.3343 15.3608 14.9804 14.9926
1.0 16.1440 16.1483 15.8883 15.9048 15.4623 15.4708
1.1 16.7443 16.7422 16.4344 16.4452 15.9376 15.9401
1.2 17.3348 17.3329 16.9859 16.9820 16.4007 16.4007
1.3 17.9158 17.9208 17.5250 17.5153 16.8590 16.8524
14 18.5043 18.5060 180516 18.0449 17.2959 17.2952
15 19.0857 19.0884 18.5689 185709 17.7246 17.7293
16 19.6705 19.6680 19.0955 19.0934 18.1522 18.1545
1.7 20.2475 20.2449 19.6101 19.6122 18.5698 18,5709
1.8 20.8280 20.8190 20.1166 20.1274 18.9845 18,9784
1.8 21.3798 21.3903 20.6264 20.6391 19.3733 19,3771
2.0 21.9607 21.9589 21.1631 21.1471 19.7681 19.7670

X 2. 94 94 2o 3{5AESF (29 10)
m=0 , n=2 m=l , n=3 m=2 , n=4

! Cfem Cesl Cfem Czt Cfem Cat
0.0 9.8695 10.0599 9.8695 10.0603 9.8695 10.1292
0.1 10.7042 10.8555 10,6994 10.8439 10.6974 10.8849
0.2 11.5278 11.6494 115149 11.6220 11.4898 11.6292
0.3 12.3479 12.4414 12.3175 12.3946 12.2696 12.3623
04 13.1587 13.2318 13.1047 13.1618 13.0223 13.0841
0.5 13.9604 14.6203 13.8847 13.9235 13.7569 13.7946
0.6 14.7654 14.8071 14.6520 146798 14.4640 14.4938
0.7 15.5636 15.5921 154153 15.4305 15.1709 151817
0.8 16.3511 16.3754 16.1665 16.1758 15.8565 15.8584
09 17.1457 17.1569 169171 16.9157 . 16.5208 16.5238
1.0 17.9303 17.9367 17.6470 17.6501 17.1893 17.1779
1.1 18.7124 18.7147 18.3821 18.3790 17.8296 17.8208
1.2 19.4931 19.4309 19.0993 19.1024 18.4467 18.4523
1.3 20.2667 20.2654 19.8202 19.8204 19.0648 19.0726
14 21.0383 21.0381 20.5303 20.5329 19.6870 19.6816
1.5 21.8122 21.8090 21.2426 21.2399 20.2677 20.2793
16 22.5688 22.5782 21.9386 21.9415 20.8698 20.8668
1.7 23.3486 23.3456 22.6368 226376 21.4431 21.4409
1.8 24.1152 241113 23.3373 23.3282 22.0119 22.0048
19 24.8722 24.8752 24.0081 240134 22.5661 22.5574
20 25.6382 25.6373 246921 24.6931 23.0875 23.0987
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(m,n)=(0,2) | 9898 6.4812 -0.2297 =1.0
Non-symm. | (m,n)=(1,3) | 99117 6.3587 -0.3797 =1.0
(mn)=(24) | 99348 6.1793 ~06427 =1.0
{m,n)=(0,2) ] 98397 8.2151 -0.1746 =1.0
Symm. |(mn)=(1,3)| 99015 81150 -0.3648 - 1.0
{m,n)=(2,4) 99220 7.9652 -0.6913 =1.0

4. 3AY1

(mn)=(0,2) | A;=9886 A;=-0.0021 A,=0.0036
Non-symm. | (mn)=(1,3) | By=6.5555 B;=0.0197 B,=-0.0284| »=1.0
(mn)=(2,4) | C;=-02687 (,=0.1325 C,=-0.0565
(mn)=(0,2) | Ap=9.8922  A,=-0.0099 A,=0.0043 |
Symm. | (mn)=(1,3)] By=82362 B;=0.0492 B,=-0.0299] »=1.0
(mn)=(24) | C=-02031 C,=0.1505 C,=-0.0681
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