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A Simple Finite Element Analysis of Axisymmetrical
Shell Structures
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Abstract

Shell structure are widely used in a variety of engineering application and mathematical solution of shell
structures are available only for a few special cases. The solution of shell structure is more complicated when
it has such condition as winker foundation, variable thickness and other problem. In this paper, a simple
finite element method is presented for the analysis of axisymmetric several types of shell structure subjected
to axisymmetric loads and having uniform and varying wall thickness on elastic foundation. The method is
based on the analogy with a beam on elastic foundation (BEF), foundation stiffness matrix where the
foundation modulus and beam flexural rigidity are replaced by appropriate parameters pertaining to the shell
under considerations. The technique is attractive for implementation on a numerical solution by means of
a computer program coded in FORTRAN language with a few elements. To demonstrate this fact, it gives

good results which compare well with SAP2000.

Keywords : A simple finite element analysis, Beam on elastic foundation, Axisymmetrical shell structures,

Foundation stiffness
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Fig. 5 Circular plate element on elastic foundation
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Table 1 Analysis results of shell structure

Displacement Moment
8 (x10° m) (x10% t - m)
SAP | This | SAP | This | SAP | This
2000 | paper | 2000 | paper | 2000 | paper

Node| Vertical| Vertical| Radial | Radial
1 | -2.095| -2.097| 0000 0000 0.000] 0.000
2 | -2.095| -2097| 0000{ 0.000] 0010 0010
3 | -2095| -2.097] 0.000{ 0000 -0.010] -0010
4 | -2095| -2.097| 0.000{ 0000 -0.160| -0.160
5 | -2.058| -2.059| 0.000] 0.000] 0040| 0.040
6 | -2.059| -2.060] 0.00{ 0000] 1190 1210
7 | -2.069| -2.069| 0.002] 0.002] 0620 0.630
8 | -2073| -2.074] 0002| 0002 -7.220| -7.240
9 | -2.006| -2.006] 0.009] 0.010]-15.530| -15.550
10 | -2.003| -2.003| 0040 0042| -8210| -8.220
11 | -1997| -1998| 0.080] 0.081| -0910 -0.920
12 | -1.987| -1.989| 0120 0122| -1.090| -1.090
13 | -1972| -1972| 0.164| 0165 -0470| -0.480
14 | -1953| -1953| 0.207| 0.207| -3.865| -3.871
15 | -1.929| -1.931| 0.253] 0.255| -3.820] -3.820
16 | -1.900{ -1.900| 0301| 0303] 10.920| 10.930
17 | -1.867| -1.869] 0332] 0.334] 49.730| 49.760
18 | -1.834| -1.841] 0306] 0.309| 70.960| 70.930

19 | -1.807] -1.809| 0.228| 0.230|-87.520| -87.890
20 | -1.748] -1.748| 0.222| 0.223] 16.020| 16.340
21 | -1721] -1723| 0216] 0216] 8320| 8420
22 | -1583} -1586] 0.195| 0197 6.760| 6.720
23 | -1269] -1.269| 0.139| 0.139] 84.390| 84.580
24 | -0.658] -0.658| 0.002| 0.002|-17758| -178.34

25 | -0.805} -0.806] 0.002] 0.002]| 70.490| 70.650
26 | -0791] -0.792; 0.001| 0.001] 34.980| 34.990
27 | -0.527] -0528] 0,001 0001] -5210| -5220

28 | -0.309{ -0.310; 0,00 0,000]-104.84| -104.86
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