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BF-spline Ritz
@)
Ritz
n
B-spline
Ritz BF-spline Ritz 2 Mindlin
BF-spline Ritz 2 B-spline
BF-spline Ritz (¢E=x/a,n=y/b,w=W/h)
a,b,h o - _
$.&.m=F(5G, (U)ZZAW N, (&N, (1) $,(S.m=F, ()G, (77)223,,"1 N, (&N, (1)
w(&,7)=F(5)G,(NY. Y Cppu N, (N, (17) (1)
m=l n=1
Fz(E ) Gl(n ) ix:k'l'i_rn iy:k'l+m Nmk(n) Nnk(n)
B-spline k-1  pline m Xx m y
Amn an Cmn Mindlin

Jeosof ] { o2 (2ino 2o D (4] 2 )2 2
{ 22 o (22 ) oma-o 2 (2] [ )|
+[4, -sin 69, ( ]tan0(2§j+sec0(zﬂj]:| }dndg W,w=W/h /y,n v

4

- 2{2eosolali. (K Lnla )., @
T =2 pho’abh’ cose” +7(¢ 19, —sin0(g.4,+9,6,)dnds L
U T
=0 A, (M), 18], 3)
D=En/12(1-v*) © (K] ML,
K A%
Ritz n v r
iy =KL ta), —n* M), =04}, = {4}, {8},.{c}..} 4)
n* n*=wb*\/ph/D/r* (5)
, BF-spline Ritz Mindlin
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1 n*
spline 0 =45° ,B/h=10 alb=1
k-1 [ Mx=My 1st 2nd 3rd 4th 5th
v 03 x 0823 11 5.6039 84777 11.204 11.785 14.105
-1 15 56039 84777 11.204 11.785 14.105
19 5.6038 8.4777 11.204 11.785 14.105
" . . 4 23 56038 8.4777 11.204 11.785 14.105
n spline k-1 27 5.6038 8.4777 11.204 11.785 14.105
R 31 5.6038 8.4777 11.204 11.785 14.105
x=y 35 5.6038 84777 11.204 11.785 14.105
— Ao _ _ 11 5.6040 8.4777 11.205 11.786 14.108
6 =45 blh=10 alb=1 15 5.6039 8.4777 11.204 11.785 14.105
spline 19 5.6039 8.4777 11.204 11.785 14.105
3 23 56038 8.4777 11.204 11.785 14.105
1 35 27 5.6038 8.4777 11.204 11.785 14.105
31 5.6038 8.4777 11.204 11.785 14.105
Liew 35 5.6038 8.4777 11.204 11.785 14.105
11 56051 8.4845 11.231 11.795 14.184
Ritz 1) 15 5.6042 8.4793 11.210 11.788 14.122
19 5.6040 8.4782 11.206 11.786 14.111
2 23 5.6039 8.4779 11.205 11.786 14.107
27 5.6039 8.4778 11.204 11.785 14.106
spline 31 5.6039 8.4777 11.204 11.785 14.106
35 5.6038 8.4777 11.204 11.785 14.105
Liew? | 5.6040 8.4777 11.204 11.786 14.105
Liew
2 0 =45° ,a/b=1
b/h Ist 2nd 3rd 4th 5th 6th
.2 BE-spline Ritz method _ |0.42177 [0.96426 |2.1038 _ |2.3866 _ |3.6789 _ |4.0959
Ritz Liew” 04226 09650 [2.1059 [2.3869  |3.6789
FEM woo? 04225 09644 [2.1001 [2.3855  |3.6684
5 [FEM Leung(@)® 04246 [0.9676 21160 [2.3915  [3.6922
— o — p— —
0 =45°  m=my=27 k-1=4 FEM Leungth)? [o.4241  Joge7r  [21136  [2:3911  [3.6870
blh 5, 10, 1000 PDOM Malerkzadeh®0.4218 0.9641 2.1033 2.3866 3.6789 4.0953
) HDOM Malerkzadeh®0.4217  [0.9640 21032 [2.3866 [3.6789 |4.0952
Liew BF-spline Ritz method _ |0.44335 |1.0673 _ |2.5069 _ |2.8615  |4.5543 |5.2210
) 10 |Ritz Liew 04445 |1.0678 _ [2.5095  [2.8633 _ |45547 |5.2238
Ritz ) Woo® Leung PDQM Malerkzadeh [0.4432  [1.0666 _ |2.5059 [2.8612  |4.5545 |5.2202
HDOM Malerkzadeh 04432 [1.0666  |2.5059  |2.8612  |4.5545 |5.2202
4 (FEM) BF-spline Ritz method 045660 |L.1395 _ |2.7325 _ |3.1921 _ |5.1375__ |5.9846
1000 [Ritz Liew 04571 [1.1404 [2.7357 |3.1982 |[5.1385 |5.9863
Malerkzadeh FEM Woo 04572 [11478  |2.7411 _[3.2162 |5.1364
DQ 5)
-3 2 2 10 =45°
b/h Modes
1st 2nd 3rd 4th 5th 6th
100 0.6273 | 2.601 3.454 5.619 8.361 8.619
3-DRitz | 06274 | 2602 3.455 5.622 8.365 8.620
(%) 0.02 0.04 0.02 0.05 0.05 0.02
-3 2 5 0.5519 | 2.029 2.296 3.890 4.907 5.262
3-DRitz | 05553 | 2.050 2.316 3.947 4.964 5.340
(%) 0.62 1.04 0.87 1.45 1.15 1.45
0 =45° ,a/b=1 Mindlin
Ritz (3-D Ritz)®
(1) BF-spline Ritz
2 Ritz
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