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Vibrational analysis of thick plates using spline collocation least square method
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This paper presents vibration analysis of thick plates on the basis of the Mindlin plate theory
and the theory of elasticity by using the spline collocation least square method which is an
alternative free mesh method. No numerical integration is required in the formulation and
the resulting matrix has the advantage of always being symmetrical. To demonstrate an
accuracy and convergence of the present numerical method, some numerical examples are
solved and the results are compared with those obtained by analytical method and other
numerical methods. It is seen that good accuracy and stable convergence are obtained.
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FEATREOBEARE L B — B LU TSRR R L TN 5.

% -5 13, FExOEEEE T HIEHTEROREHE
T A—H n*OREEHR R LU TWS, £, HBRO-D
12, 3 IRTTHMRRICEE D < AT 208UERR 20 280 29,
RLThD. Zhiy, B R DIRERE T,
AFETRDIARL, TRBERE & R —BUTRS
RBERL TN,

F3 EFMERORGBEST A —Fn* ODIHME
52 BB A OEmDEE  b/h=100,y =03

Modes

m, 1st 2nd 3rd 4th 5th Bth
1.10) (1,20 2.1.0) 2,20) (1.3.0) (310
1 1351 48.72 48.74 79.94 97.40 97.40
21 19.68 49.16 49.16 78.62 98.24 98.24
31 19.71 49.21 49.21 78.74 98.40 98.40
@ 19.72 49.27 48.27 78.79 98.45 98.45
51 19.72 49.28 49.28 78.81 98.48 98.48
81 19.73 49.28 49.28 78.82 98.49 98.49
n 19.73 49.29 4928 78.83 98.50 98.50
81 19.73 49.30 49.28 78.83 98.51 98.51
SsM'? 19.73 49.30 49.30 78.84 98.51 98.51
pam® 19.73 49.30 49.30 78.80 98.43 98.43

-4 EHFHERORBE T A —Fn*DRCRHEIC
Bz BB S OBm DB  b/h=10,y =03

WModes

m 1st 2nd 3rd 4 5h 6th
110 210 120 220) (130 310

9 1876 4484 4484 6893 8406 8406

13 1894 4527 4527 69.58 8486 8486
17 19,01 4543 4543 6981 85.13 8513
21 1903 4550 4550 69.92 8526 85.26
25 1905 4553 4553 69.97 8533 8533
2 1906 45.56 45.56 7001 8537 85.37
k<] 1906 4557 4557 7003 8540 8540
37 1907 4558 4558 7005 8542 8542
4 1907 4559 4559 7006 8543 8543
45 1908 4559 45.59 7007 8544 8544
49 19.08 45.60 4560 7007 8545 8545
53 19.08 45.60 4560 7008 8545 8545
55 19.09 45.60 45.60 7008 8545 8545

D-Bact® 1909 4562 4562 7010 8549 8549
3D-DAM® 1909 4565 4565 70.14 8549 8549

WeM® 1909 4562 - 7010 8549 -
#£—5 EFEEROEBER T A—Fn*OFREEILE: :
v=03,m, =91
Modes
b/h 1st 2nd 3rd 4th 5th 6th

100 1873 4929 4929 7883 9851 9851
SLM® 1973 4930 4930 7884 9851 98,51
3D-DQM® 1973 4930 4930 7880 9843 98.43

10 19.09 4561 4561 7009 8548 8548
3D-Exact® 1909 4562 4562 7010 8549 8549
3D-DQM® 1909 4565 4565 7014 8543 8549
WEM® 1909 4562 - 7010 8549 -

5 1752 3848 3848 4553 5578  65.99
3D-DQM® 1753 3849 3849 4553 5580  64.39
SLM® 1753 3848 3848 4553 5579 6600
WEM® 1753 3848 3848 - 5579  66.00

2 124 1821 2300 2300
3D-DOM® 1243 12.88 12.88 1821 23,01 2301
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YUk, Mindlin 47 & JERR OISR T~D Spline 3255
NIFEOBERIZOWTRATL, RELUEREHOT
12, ARFEOPERMECHAITREIZ DUV OR L.

—7, EARFRATIZI0T D ASERATE ORISR 2 25T
L, UTDES225. O BEBUROEDMER DR
W, BERENKESEHND. @ #BonAHREETY
IIRFRC 2D 0, —BAUEEEEHESSLEIL 2.0 A
T v PROETRORRECIE, VRS E BRI E
HUERHY, Tl T IS TRBYBEI D,

4. HEME

AWX T, mROERMEE RFEEZHR TS
B-spline RS8R BN BRI AR E UTm & sl D 3 k% H
W, 2[00 3 nENRMD TR S5 Mindlin
R & MR R OIREMEAT 21T > 72, Mindlin #iE L
BB S ROIREENT T, #FN Levy =& Navier
EEEALTHELND 2B 3 uEN iy FEXE
spline BRE/ N FEEZ AT TNS,

AXTHLNEERREREF DD L, UTDLEHIZ
5.

1) JRETEE%LE TS B-spline BA Rk NIk
DOFEBREBEATHDT, B AREITHI
FEBATHND ORI TINZ 20, BEZEVEDE
FHTRERPB DTN A,

2) spline B/ FEEZEATUE, 3 JoElK

HHEATREINAERO B RIRF R L 5%
DIVEERSEY, BAHITEST —RT I B
Bibah, FEEREHENREERLCEEIEA
TE5.

3) AFETER U EEEECTAERAEEDE
BT we' IHEERIEE L, ToEy 1008
EORE SIZENE BEROKRE XL T,
FBEOR TSR ME LN,

4) ERFEEEFRAOTROIIE T A—FiT, B
BOEOHAE & Bz, BEREICERRL, &
FELUNEREER R L, £ T 56
BRELNZTNS,

5) sphine B _FiEE A TROT-AEIL, o
FEATRRESCH(EAE & BB U C, IRE RSt
b5, K —ELUEEREMNMELN WA,

6) EEREOIAREAVDUENRNDT, Furss
FVTRBETHY, FEEESIIBLERHE

REfEIDSEME & 5.

ST, R E FEOT S E ORI~ DK F
HEOBERIZOWTRE L TITE -0,
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