Exact Shape Functions for Torsion (6,) and Warping (¢)

The exact shape functions for the kinematic variables 6, (torsion) and ¢ (warping) in
terms of their nodal values at x = 0 and x = L are obtained by solving the homogeneous
system E' = WE. With the parameters:
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the shape functions are:
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Approximation:

0x(x) = Ngg, (x) 0:(0) + Noy, (x) @(0) + Ny, (x) 6x(L) + Ny, (x) o(L)

@(x) = Nyg, (x) 0:(0) + Ny, (x) 9(0) + Nyg, (x) 0:(L) + Ny, (x) (L)

@ These functions satisfy exactly the boundary conditions at the nodes and reproduce
exactly the homogeneous solution of the system of ODEs.




