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#Fla HEPONBHRERE, FEA
Table 1a Computed central deflection of a thin plate bending, mesh A

Element, Simply supported plate Clamped plate

1x=1 2x2 4x4 Bx8 1616 1=1 22 44 Ax8  16x16
BCIZ 128676 11.7599 11.6414 11.6288 11.6228 | 5.2083 58802 57016 5.6422 5.6272

example 1 | 99774 109375 114180 11.5516 11.5875 | 3.2805 51538 54765 55743 56016

example 2 | 7.8431 10.6186 11.3532 11.5355 11.5832 | 56818 52210 5.5285 5H.5884 56049

example 3 | 9.8682  10.8896 114031 115472 11.5862 | 27562 50518 54486 55671 55007

#F 1b RO AEMIRERE, PWED
Table 1b Computed central deflection of a thin plate bending, mesh B

Element Simply supported plate Clamped plate

1=1 2x2 4x4 Bx8 16=16 1x1 w32 4x4 Hx8 16=16
BCIZ 128676 12,1616 119064 11.8451 11.8272 | 52083 58282 57747 57346 57216

example 1 | 99774  11.2074 114682 115607 11.5801 | 3.2805 4.9936 54535 55649 55086

example 2 | T.8431  11.2474 116048 11.6255 11.6128 | 56818 5487 5.7266 H6T18 56336

example 3 | 9.8682  11.1719 114487 115531 11.5866 | 27562 49084 54220 55543 550953

o
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F lc HEPCNBMORERY, Mg C
Table 1¢ Computed central deflection of a thin plate bending, mesh C

Element, Simply supported plate Clamped plate

1x=1 2x2 4x4 Bx8 1616 1=1 22 44 Ax8  16x16
BCIZ 150354 133113 122568 118601 11.7051 | 52083 63761 60362 57916 56857

example 1 | 10.2163 113277 115119 115741 11.5929 | 24038 49141 54265 55602 55977

example 2 | 142337  13.1834 12,1135 11.7547 116457 | 48077 64926 6.0071 57408 5.6508

example 3 | 96864  11.1228 114473 11.5550 11.5874 | 1.8739 4.7325 53644 55415 55023
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THE 9-PARAMETERS TRIANGULAR PLATE ELEMENT IN
WEAK FORM

He Dongsheng  Tang Limin
(Department of Fngineering Mechanics, Dalian University of Technology, Dalian 116023, China)

Abstract  The equilibrium equations for the thin plate bending problem in weak form are
presented in this paper, and proposed the weak conforming conditions assured the convergence, that
is, the displacement continuity at the triangle vertex and the normal derivative integral contimity
along the boundary of the triangular element. The proposed weak continuity condition seems much
weaker compared with the three kinds of integral continuity conditions which are used in the quasi-
conforming element, the generalized element and double set parameter method. The constructed
conditions of the above three integral conforming methods have been summarized and analyzed
in this paper, the common used finite elements which satisfy the integral contimity conditions
are mostly based on the above method. To construct finite elements by the weak conforming
condition presented in this paper, we will have a more extensive range of choices, and several
elements are constructed as mimerical examples. More types of finite element can be constructed
using this method, which possess the advantages of simplicity and convenience, just as the common
used finite element based on the prindple of minimum potential energy, and can converge to the
analytical solution in the limit of arbitrary mesh sub-divisions.

Key words 9 parameters triangular plate element, weak continuity, finite element method, thin
plate bending, generalized conforming element, double set parameter method
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