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Mindlin plate theory
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Orthotropic material
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Thick plate element
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Simply supported
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0.0041

Exact thin plate
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102 103 104

L/t

0.0016
0.0015
0.0014
0.0013
0.0012
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0.0009

Clamped edge

Exact thin plate
solution 0.00127
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2 x 2 Gaussian integration of all terms

------- 3 x 3 Gaussian integration of all terms
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QL-R 2 x 2 Gaussian integration of all terms
(b) QL-N======~ 3 x 3 Gaussian integration of all terms
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Simply supported

Clamped edge

104

0.0044 0.0016
0.0043 0.0015
v_& 0.0042 Exact thin plate 0.0014 Exact thin plate
~ 0.0041F solution 0.00406| 0.0013} solution 0.00127
q O - -
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Se e_ct € e_duced L-R 2 x 2 flexure integration — 1 x 1 shear integration
Integration : : —
L-N ======- 2 x 2 integration of all terms — this gives poor results,
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and diverges rapidly as L/t increases
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AREHESE = ESLIT (discrete Kirchhoff theory, DKT)
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Node with one lateral displacement A Collocation point for tangent rotation

O Node with two rotations
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Bending deformations Bending forces r=1
A flat element subject to ‘in-plane’ and ‘bending’ actions.
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Curved thick shell elements of various types.
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