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Exercise: Revolution Shells

Ques 1. Describe in extension how can be applied a non-symmetric load on this formulation?

Solution: Under any arbitrary loading, in axisymmetric shells the length of the structure is
considered as a whole circumference (i.e. 2m is replace in place of angle o). Along the
circumferential direction, the displacements are expanded in Fourier series. As a result the
displacement field gets split in symmetric and non-symmetric components.

The displacement vector (u’) is given by the formula:
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Where, symmetric component represented by single bar and non-symmetric component
represented by double bar respectively.

U’, W’ and 6, which are the displacement components, contained in the symmetry plane are zero
for an anti-symmetric loading. This zero harmonic term corresponds to its deformation where f is
constant which have same displacement components.

The loads are expanded in Fourier series using harmonic functions for displacements,

t= > ((5) + G}
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t” indicates load amplitude.
For an axisymmetric strip element local stiffness matrix is
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Where D is constitute matrix, C = {n ;orl 20" r is radius of revolution shell.
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for an axisymmetric strip element the global stiffness matrix is

K = 0/ B! D'Blrds
(e)

Hence , a revolution shell formulation can be expanded on the nonsymmetric loading using Fourier
Series.

Ques 2. Using thin beams formulation, describe the shape of the B(e) matrix and comment the
integration rule.

Solution:
a. The B(e) matrix shape :

For an element, the thin Beam formulation (Kirchhoff theory) can be derived by introducing normal
orthogonality condition in the kinetic field (i.e., neglecting the effect of transverse shear strain in the
analysis). It can only be applied to the Thin Shell problems.
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Where, N; - Lagrange Shape Function, H; ; H, — Hermite Shape Function.

b. Integration Rule: For computing the previous integrals, two-point quadrature is highly
recommended. But also results can be obtained using simplest reduced one-point quadrature.



