CE 595: Finite Elements in Elasticity

HW#1 Problem

Problem #1 
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Given: A cantilevered beam has a length L, constant cross-sectional area A, constant moment of inertia 
[image: image2.wmf], and a variable Young’s modulus 
[image: image3.wmf]. It is loaded by a vertically upward line load 
[image: image4.wmf]. Assume that there is no body force present and that bending strain energy is the only significant contributor to internal work.
Required: Using the Rayleigh-Ritz method on the Principle of Virtual Displacements, derive an approximate expression for the vertical deflection 
[image: image5.wmf] of the beam’s centerline using the approximating function 
[image: image6.wmf], where 
[image: image7.wmf], 
[image: image8.wmf], and 
[image: image9.wmf] are unknown constants.

Hint: Bending strain is computed by 
[image: image10.wmf], and bending stress is computed by 
[image: image11.wmf]. Be sure to write your volume integrals in the form 
[image: image12.wmf] and remember how 
[image: image13.wmf] is defined!
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