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Plate Bending Finite Element Model Using Higher-order
Inplane Displacement Profile
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Abstract

An efficient plate bending finite element has been developed using higher-order inplane
displacement profiles of the plate. The 6-noded, 21-d.o.f. triangular element including shear
deformation effect has been derived from the plate-like continuum by the Galerkin's weight-
ed residual method. Square plate examples were tested with selected element meshes and
several aspect ratios for their static behavior under uniformly distributed load. The result
of the example tests indicated consistently good performancé of the present higher-order
plate bending element in compatison with the thin and thick plate solution and other existing
finite element solutions.
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18l 1. Assumed Higher-Order Displacement Profile

of the Present Plate Bending Element.
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F 1. Results of Simply-Supported Square Plate under Uniformly Distributed Load.
(a) Thin Plate(a/k=100)
Central Central Comer Mid-Edge
Displacement Bending Moment | Twisting Moment Shear Force
(xqat/D) (Xqa%) (Xqa?) (Xqa)
Exact Solution(24) 0. 00406 0.0479 -0, 0325 0.338
Kant(16) 0. 00407 0.0482 -0.0319 0.284
Present Element 0. 00406 0.0478 —0.0315 0.311
(b) Thick Plate(a/k=10)
Central Central Comer Mid-Edge
Displacement Bending Moment | Twisting Moment Shear Force
(X qa*/D) (Xqa?% (X qa?) (Xqa)
Exact Solution(24) 0.00427 0. 0479 ~0.0325 0.338
Kant(16) 0. 00426 0.0484 -0, 0314 0.285
Present Element 0.00427 0.0476 —0.0321 0.0293
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38l 4. Comparisen of Regults for Various Element Meshes.
H 2. Results of Clamped Square Pate under Uniformly Digtributed Load.
(a) Thin Plate(a/h 160)
P LR Yy Central Corner ~ Mid-Edge
Dmpmcemgnt Bending Moment Tw1st1ng Moment Shear Force
(xqa*/D) (xga?) xqa?) (xqn)
Exact Solution(24) 0.00126 0.0281 —0.0513 -
Kant(16) 0.00123 0.0227 —0.0399 0. 356
Present Element 0.00126 0.0228 —0.0414 0.377
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(b) Thick Plate(e/k=10)

Central Central Corner Mid-Edge

Displacement Bending Monment | Twisting Moment - Shear Force
(Xqa¥/D) (xga*) (Xqeh) (xqs)
Exact Solution(24) 0. 00150 0. 0231 -0.0513 —
Kant(16) 0. 00146 0.0286 —0. 0387 0.344
Present Element 0. 00150 0.0223 —0.0408 0.372
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