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Abstract: A mixed finite element model was developed using the classical plate theory to analyze the nonlinear bending
of a plate. The appropriate weight functions for the constraints integrated over the domain were determined by the
Lagrange multiplier method by using the principle of minimum virtual energy; which provides the constitutive relations
between force-like variables and strains. All of detail terms of element wise coefficient matrices and associate tangent
matrices to be used in the Newton iterative method are presented. Then, the linear solutions of the current model and
those of the traditional displacement model under the SS (simple support) boundary conditions were compared with the
existing analytical solution. The post-processed images of the nonlinear results of the force-like variables are presented to
show the continuity of the solutions at the joint of the element boundaries. Finally, the converged nonlinear finite element
solutions of the current model are compared with those of existing traditional displacement model.
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Table 1 Comparison of the normalized linear solutions
under SS boundary condition at the center of
the plate with linear interpolations (o,, : at
the edge)

Models Type of mesh exact
& variables 2x2 4x4 8x8

solution”

Current w | 4.7801 4.6221 4.5831 4.5701

mixed 103035 | 02823 | 02864 | 02762
model Tz
(linear) | 5| 01987 | 0.2054 | 0.2078 | 0.2085

Traditional | w | 4.8571 4.6425 4.5883 4.5701
displacement
model o 0.2405 0.2673 0.2740 0.2762
(Non-
conforming) | o, 0.1713 0.1964 0.2050 0.2085

Table 2 Comparison of the normalized linear solutions
under SS boundary condition at the center of
the plate with Quadratic interpolations(o,, : at
the edge)

Models Type of mesh exact
& variables 1x1 2x2 3x3 |solution

4.6753 4.5749 4.5704 4.5701

3)

gl

Cu}‘rent
g}lgﬁ o,. | 02835 | 02767 | 0.2762 0.2762
(Quadratic) | 5| 02498 | 0.2283 | 0.2160 0.2085

Traditional | w | 47619 4.5952 4.5739 4.5701

displacement | "1 02637 | 02637 | 02731 | 02762

(conforming) | 5| 01688 | 0.1935 | 0.2040 | 0.2085

il

(a) Displacement model

(b) Current model

Fig. 7 Images of the 17, of the nonlinear results
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Fig. 8 Comparison of nonlinear respond of center
deflection under SS3 boundary condition
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