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Triangular Plate-Bending Element by Combined node
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ABSTRACT

A new triangular element for the finite element analysis of plate-bending problems is presented. For the
purpose of sharing the program code of 4 node plate-bending element, two nodes of the 4-node element are
combined to form a triangular element. Thus, the presented element would bring about great deal of efficiency
of the computer program. The proposed variable-node elements pass the patch tests, do not show spurious
zero-energy modes, and do not produce shear locking phenomena. It is also shown that the elements produce
reliable solutions through numerical tests for standard benchmark problems.
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(2.15)
= Nix1 + Nax2 + N'sx3
gebd 23 3% 32499 FHPSE G 2ol 2¥Y £ Yok
1
Ny =701~
1
N, = (+8A-m) (2.16)

N3'=N3+N4=%(1+n)

2.3 F YA oprise 2HE
2.2 Aol X =3 ujol gL ﬁ%fs& A WgwtozE: 2.1 HolA AAIS NPB4 Q422 HE B2y
AE 7AsA Reted 2 olfe thed ok 99 2" 33 Fol 3 W FAH( 40 HHEE W
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31 7% Al (Eigenvalue Test)
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z Young’s Modulus = 10.92 . \
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supported) Thin plate 36611 39150 30718 39831

R/h =50

Thick plate

cL R/h =2 1200 ] e ) 1% B
(Clamped) Thin plate
R/h =50 5471 9165 9704 9783.5
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E 2. DYX|XE HE 3@ X6y da v

. Fnode element
4-node 3-node
Clamped thick o Choi and Lee Batoz and o of
plate (R/h = 2) A= (Mesh) NPB4 Katili(1992) = 97
12(24) 1.325 1.335 1.280
48(96) 1.336 1.339 1.326
Element
192(384) 1.338 N/A 1.336
ol E3f 1.339

O 23 Wgez AMEA 244G Sod 249 AAF

4. 4 &

B dFME 4 24 Mindlin JBP A0 2HS W 3243 HAuPe s ﬂlﬂf‘f}%t}. g, 7]
W€ NPB4 948 HA WEst 3 A 848 /ML o op|HE EAMES nFEYY. AL
Htalm A g sle ﬂﬂ sAst7] st A2 diAAY Y EFo] TUHUR, o2 Uty
A 34 AASGTG. 23 dg¢S 5809 4 244 H¥ F2L(NPBY) Y ZE=E 7T F Ao
D, 22039 837} 5 ES A, dUdd £x4 A3, AUdd suh 24N &
st ojwd A ARZAUAREE YA gon 94 AFS AT F AL 4FHY
o a3y 29¥(rough) AT AFol oAt XL B 5 led, §FF dAFdAaE 24 9%
Azvg ol Ado] HgE vl A HWYF(non-conforning) L HL3W 27 4£EEs) A" Hoz @
g, B a4 pdd FuPest JAAREE 2 HAsgessd A HAA(flat
shell) 849 TAo Al4E 4 9L AoZ 7ud},
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