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%3 aHHRETHRALRREALE Wnax = agl*/100D(v = 0.3)

Table 3 Maximum nondimensional normal deflection under
uniform load Wiax = aql*/100D(v = 0.3)

0.35 0.3 0.25 0.2 0.15 0.1 0.01 0.001 0.0001 | 0.00001

2x2 | 0.6913 | 0.6216 | 0.5620 | 0.5125 | 0.4732 | 0.4446 | 0.4212 | 0.4210 | 0.4209 | 0.4221
ss | 4X 4 0.6731 | 0.6044 | 0.5461 | 0.4981 | 0.4604 | 0.4328 | 0.4100 | 0.4098 | 0.4098 | 0.4067
T.V 0.6649 | 0.5967 { 0.5382 | 0.4907 | 0.4537 | 0.4273 | 0.4062 | 0.4062 | 0.4062 | 0.4062
2x2 | 0.3967 | 0.3279 | 0.2692 | 0.2205 | 0.1817 | 0.1530 | 0.1291 | 0.1288 | 0.1288 | 0.1289
C 4x4 | 0.3948 | 0.3259 | 0.2673 | 0.2189 | 0.1805 | 0.1523 | 0.1286 | 0.1283 | 0.1283 | 0.1280
T.V 0.3951 | 0.3238 | 0.2675 | 0.2167 | 0.1798 | 0.1499 | 0.126 0.126 0.126 0.126

B — boundry s.s — simple supported ¢ — clamped T.V — theoretic value
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Fig. 5 Clamped circular plate meshes in a symmetric quadrant
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Table 4 Centre displacement and bending moment
undor uniform load for a circular plate
thickness t=0.1 t=1
B s.s(W #1 =0) c s.s(W 31 =0) c
elements W(x10"71) M W(x10"2) M w(x10" %) M W(x10"3) M

6 4.2144 4.7586 9.1329 1.3494 4.3859 4.7576 1.0847 1.3381

24 4.0583 5.1061 9.6263 1.8906 4.2384 5.1090 1.1384 1.8861

96 4.0039 5.1495 9.7368 1.9985 4.1849 5.1527 1.1504 1.9959
'h‘f;’{lfe“c 3.9832 5.1563 9.7835 2.0303 416 5.1563 1.155 2.0313

%5 AEHEEHTERSOLEE (t=0.1)

Table 5 Centre displacement under concentrated load for a circular plate

theoretic
N b 24 o oo
s.8 ’7 0.01356 0.01293 0.01271 0.01263
C 0.004961 0.005020 0.004995 0.004974
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60° Skew plate simply supported on two sides,
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Fig. 6 Skew plate
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% 6 60° guR (LSAN SS2 BREH)

Table 6 Centre displacememt and moment for 60 ° skew plate
Mesh Wmax(10™2qi%/ D) Mymax (10~ 1ql)
2 %2 0.8852(0.8879) 0.6926(0.6946)
4% 4 0.8260(0.8268) 0.9188(0.9199)
3 x 8 0.8064{0.8068) 0.9514{0.9517)
10 x 10 0.8032(0.8035) 0.9557(0.9558)
theoretic 0.7945 0.9589 .

# 7T DAMTH 30° {EERHEHERTPOLEBEEE (ss1)
Table 7 Centre displacememt and principal
moment under unifor load for 30° skew plate

. -2 2,2
Mesh Wmax (10 31114/[)) Wriax (10 912) Min(107¢17)
4%4 0.4887 1.8134 1.025
¥ x 8 0.4387 1.8573 1.154
10 x 10 0.4332 1.8762 1.168
theoretic
value 0.408 1.910 1.08
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A THICK -THIN TRIANGULAR PLATE ELEMENT

Xu Zhongnian
(Shanghai Aircraft Research Institute, P.O.BOX 232-003, Shanghai 200232)

Abstract A new thick-thin triangular plate element is presented. The element em-
anating from the Hellinger-Reissner variational principle has independent interpolation for
slope, displacement, shear strain and bending strain. It is shown that it does not suffer from
any defect common to other Mindlin plate elements. Several examples are presented to illus-
trate the behaviour of this new element. It is pointed out that this element is also considered

as the element using the reduced integration for shear energy (i.e. 1 point integration)

Key words variatianal principle, shape function, thick-thin element, stability, con-

sistency



