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Typically, the depcndcnl unknowns
(u) of the problem are approximated using the basic 1dea that any continuous function can be
represented by a linear combination of known functions ¢; and undetermined coefficients c;
(=~ up = > ci¢;). Algebraic relations among the undetermined coefficients ¢; are obtained
by satistying the governing equations, in a weighted-integral sense, over each element. The
approximation functions ¢; are often taken to be polynomials, and they are derived using
concepts from interpolation theory. Therefore, they are termed interpolation functions. Thus,
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Over each part, seek an approximation to the solution as a linear combination of nodal
values and approximation functions, and derive the algebraic relations among the nodal
values of the solution over each part.
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Instead of representing the solution u as a linear
combination (1, =), ¢;¢;) in terms of arbitrary parameters ¢; as in the variational
methods, in the finite element method the solution is often represented as a linear com-
bination (u; =) _; ¢;¢;) in terms of the values u; of u; (and possibly its derivatives
as well) at the n()dal points.
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After ﬂ\pd', we have to I'.ir\al of;splacemonr 1[(/\«\01";01\3 in jlobcﬂ coorchinates:

The total displacement field of the laminate can be written as
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2.3_| - Strains w\ol Stresses

The von Karmdén nonlinear strains associated with the displacement field

are
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The stresses in the kth layer may be computed from the 3-D stress-strain
equations. For the kth (orthotropic) lamina we have [from Eq. (2.3.19)]
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9.3_3 Lominate ConSEitpive Equotions
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