CE 595: Finite Elements in Elasticity

HW #2 
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Given: The governing equation and boundary conditions for the radial stress 
[image: image2.wmf] in an axisymmetric, steadily-rotating, thick-walled disk are
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Assume that this problem is nondimensionalized so that 
[image: image4.wmf], 
[image: image5.wmf], and 
[image: image6.wmf]. You wish to find an approximate solution for the nondimensional radial stress using the following:
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The constants 
[image: image8.wmf] and 
[image: image9.wmf] are unknowns that need to be determined. (Notice that the approximate solution satisfies both of the boundary conditions. Hence, there will be no residuals due to boundary conditions, just due to the governing equation!)
Required: (a) Determine the approximate solution for the nondimensional radial stress using the collocation method and the points 
[image: image10.wmf] and 
[image: image11.wmf].


(b) Determine the approximate solution for the nondimensional radial stress using the subdomain method and the ranges 
[image: image12.wmf] and 
[image: image13.wmf].

(c) Determine the approximate solution for the nondimensional radial stress using the least squares method.


(d) Determine the approximate solution for the nondimensional radial stress using Galerkin’s method.


(e) It can be shown that the exact solution to this problem is 
[image: image14.wmf]. Compare your four approximate solutions to the exact solution in plots, and discuss the relative merits and problems of each approximate solution. 
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