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A Comparison Study of the Performance of Lower Order Solid Finite Elements
in Free Vibration Analysis of Plates Structures
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Abstract

This study intends to investigate the performance of lower order solid finite elements in the free
vibration analysis of plate structures. Three 8-node solid finite elements are formulated with the
standard strain-displacement relationship, B-bar method and enhanced assumed strain (EAS) method.
The rate convergence and accuracy of solid finite element in the plate free vibration analysis are
investigated by using two benchmark tests. From numerical results, the solid finite element with EAS
exhibits a better performance than other two solid finite elements in free vibration situation. Finally,
we propose the present numerical results as a future benchmark test for free vibration analysis of plate

structures with lower order solid element.
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AS

10.2158
21.2600

34.8800

39.7710

51.0400

60.8200

69.6659

84.5800

111.010

140.108

ANS9

10.2129
21.2311
34.7816
34.7915
39.6766

50.8348

60.6761
69.3028
69.3379
84.2999
84.3835
88.9848

90.2078

110.563
113.489
113.502
119.848

139.222

139.228
139.376

Standard

20.4089
38.4694
39.1736
59.5732
64.4696
72.6753
90.6452
91.5568
107.933
110.146
126.882
128.909
141.987
150.240
160.173
171.097
171.707
184.288
186.191
209.722
215376
221.061
222.022
228.209
232.701
254.332
271.374

B-bar

18.2849
33.5396
34.35317
50.9024
56.7168
63.8106
78.5596
79.7281
94.2641
96.8500
111.315
114.035
121.677
131.306
140.982
152.320
153.021
157.538
159.808
183.472
190.060
193.626
198.213
200.151
200.473
219.593
238.131

EAS

10.2430
21.3173
21.3225
34.9376
35.0113
39.8784
51.1796
51.1916
60.9704
61.0070
69.9149
69.9497
84.6272
84.9056
89.4067

91.2074
91.2110
111.137
111.178
115.014
115.049
120.384
120.525
140.069
140.175
141.431
141.441
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