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Abstract Composite materials consisting of two or more diverse materials have been used in various
applications such as aircraft, ships, and automobiles, but have recently attracted much attention in
Korea as materials for constructing structures such as bridges and buildings. In general, anisotropic
ellipse shells exhibit a variety of behaviors depending on the geometric properties of the shell and the
changes in the reinforcement angle. Therefore, the anisotropic laminated shells are governed by
complex governing equations. In this work, we have performed the analysis of ellipse shells using
numerical analysis techniques such as finite difference and finite element methods. In particular, this
study deals with the numerical analysis of composite material laminated elliptical shells using the finite
element method with an eight-node elliptical shell element. The analyzed results of a theoretical
formulation that ignores the shear deformation effect and the results from a theory that considers the
first shear deformation effect were compared. The results of this study are also expected to contribute
to the analysis of the bending behavior of anisotropic laminated ellipse shells. In addition, aging bridge
and building components in the construction sector such as bridge floorboards are expected to be
actively replaced with new construction materials using composite materials that can drastically reduce
their weight. Hence, this study on composite material laminated ellipse shells serves to understand these

materials in order to use them efficiently in applications.
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Fig. 1. Coordinate Field of Ellipse Shell[5].
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Fig. 2. Coordinate System and Displacement of
Ellipse Shell Element[5].
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Fig. 3. Out of Plane Forces on Deformed Ellipse Shell
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Table 2. Material properties

engineering constants
R, =10, R, =100, t = 2.5,
E;=20. 83x10%, E,=10. 94x10°
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Table 3. Effect of Side to Thickness Ratio on The
Maximum Displacement of Anisotropic
Laminated Ellipse Shells

side to

thiCk{leSS Thick Shell theory |Thin shell theory difference
ratio (%)
(t/L)
0.001 28188.299631 19148.0761987 32.07
0.01 28.946875 27.8082305 3.93
0.02 3.626163 3.568099 1.60
0.04 0.455949 0.453766 0.48
0.05 0.234235 0.233504 0.31
0.07 0.085947 0.085812 0.16
0.08 0.057769 0.057701 0.12
0.10 0.029765 0.029745 0.07
0.2 0.004268 0.004266 0.04
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Anisotropic laminated Elipse Thick Shell Theory
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Fig. 11. Rotational displacement for anisotropic
laminated ellipse shells(3,)
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