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1. INTRODUCTION

The present study deals with the analysis of the structural system depicted in Figure 1 when
executing transverse vibrations. The fundamental frequency is determined by means of
a well-known "nite element code [1].
No claim of originality is made but it is felt that the results may be of interest to designers

in several "elds of engineering in highly specialized applications. The isotropic case is
considered but for the sake of generality, a particular case of an orthotropic material is also
analyzed.
The case of a vibrating solid circular plate with a secant support has already been treated

and numerical and analytical results have been obtained [2, 3].
Figure 1. Structural systems under study.
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TABLE 1

<alues of the frequency coe.cient �
�
"�

�
a�(�h/D)��� in the case of a simply

supported outer boundary (Figure 1; isotropic case)

c/a

b/a 0)0 0)2 0)4 0)6 0)8

0)1 13)88 11)76 9)42 7)77 6)59
0)2 13)58 11)55 9)42 7)78 6)57
0)3 12)82 11)03 9)27 7)89 6)71
0)4 12)01 10)53 9)10 8)03 7)02
0)5 11)62 10)38 9)19 8)29 7)49
0)6 11)92 10)83 9)77 8)94 8)24
0)7 13)33 12)25 11)22 10)40 9)70
0)8 17)13 15)87 14)72 13)78 12)95

TABLE 2

<alues of the frequency coe.cient �
�
"�

�
a� (�h/D

�
)��� in the case of a simply

supported outer boundary (Figure 1; orthotropic case)

c/a

b/a 0)0 0)2 0)4 0)6 0)8

0)1 13)47 11)38 9)07 7)41 6)21
0)2 13)08 11)10 9)03 7)43 6)20
0)3 12)13 10)46 8)79 7)48 6)32
0)4 11)14 9)83 8)54 7)52 6)56
0)5 10)63 9)58 8)54 7)70 6)91
0)6 10)81 9)91 9)01 8)24 7)51
0)7 12)01 11)15 10)29 9)51 8)57
0)8 15)34 14)37 13)40 12)48 11)58
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2. APPLICATION OF THE FINITE ELEMENT METHOD AND NUMERICAL RESULTS

Using the well-known algorithmic procedure developed in reference [1], values of the

fundamental frequency coe$cient �
�
"��h/D�

�
a� (for the orthotropic case:

�
�
"��h/D

�
�

�
a�) have been obtained for a convenient choice of the geometric

parameters b/a and c/a; see Tables 1}4. The orthotropic case has been evaluated for
D

�
/D

�
"�

�
, D

�
/D

�
"�

�
and �

�
"0)3�. On the other hand, the dynamic determinations have

been performed for the isotropic case making the Poisson ratio (�) equal to 0)3. Half of the
plate domain has been subdivided into 3730 elements for b/a"0)8 increasing to 10 028 for
the case b/a"0)1 (see Figure 2). Tables 1 and 2 deal with the situation where the outer
�Lekhnitskii's classical notation is used [4].



TABLE 3

<alues of the frequency coe.cient �
�
"�

�
a�(�h/D)��� in the case of an outer

clamped boundary (Figure 1; isotropic case)

c/a

b/a 0)0 0)2 0)4 0)6 0)8

0)1 21)20 17)85 14)41 12)13 10)76
0)2 20)56 17)54 14)68 12)49 11)05
0)3 19)90 17)32 15)23 13)61 12)18
0)4 19)59 17)99 16)63 15)63 14)51
0)5 22)01 20)93 20)01 19)36 18)69
0)6 28)74 28)01 27)39 26)94 26)56
0)7 45)29 44)80 44)39 44)08 42)82
0)8 94)50 94)24 93)97 93)75 93)56

TABLE 4

<alues of the frequency coe.cient �
�
"�

�
a� (�h/D

�
)��� in the case of an outer

clamped boundary (Figure 1; orthotropic case)

c/a

b/a 0)0 0)2 0)4 0)6 0)8

0)1 20)20 16)92 13)51 11)19 9)74
0)2 19)38 16)47 13)68 11)50 10)00
0)3 19)13 16)04 14)03 12)44 11)00
0)4 17)95 16)51 15)19 14)14 13)02
0)5 20)15 19)16 18)20 17)40 16)61
0)6 26)43 25)65 24)83 24)05 23)34
0)7 41)67 40)85 39)74 38)52 37)57
0)8 85)83 83)39 79)82 77)17 76)09

Figure 2. Finite element mesh corresponding to half of the plate in the case b/a"0)1.
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boundary is simply supported, for isotropic and orthotropic con"guration, respectively,
while Tables 3 and 4 correspond to the clamped outer boundary structural systems.
It is important to point out that when c/a"0, the fundamental frequency coe$cient of

the structure shown in Figure 1 is the exact value corresponding to the "rst natural
antisymetric frequency for the isotropic case [5]. On the other hand and for this geometric
con"guration, one notices the dynamic sti!ening e!ect for b/a"0)8 in the case of Tables
1 and 2 and for b/a'0)5 when considering the plates with clamped outer boundary, Tables
3 and 4.
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