
EART290C 2011   Problem Set #2  (due Tues 12
th
 April) 

 

1. Using the relationships between stress and strain given in the handout, find the relationship between xx 

and xx for the case of plane stress (i.e. yy=0, yy=zz=0). 

 2. Hertzian contact 
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Here we’re going to consider what happens when two elastic spheres collide. Each sphere will suffer 

deformation a (see Figure). 

a) Find an order of magnitude expression for how the total strain energy varies with a, the Young’s 

modulus E and R, the radius of the sphere (you can neglect Poisson’s ratio here). 

b) If the two spheres are of the same size and the relative impact velocity is v, find an order of magnitude 

expression for the maximum deformation amax in terms of E,R,v and the sphere density . 

If necessary, see Timoshenko & Goodier section 142 for insight. 

3. Flexure 

a) For a broken plate under a load located at x=0, the deformation is given by 
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where a is the flexural parameter, w0 is the maximum displacement and x 0. The maximum strain is 

given by 2
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wdh . Find an expression for max in terms of w0,a and h. 

b) The strain  across a thin elastic plate of thickness h varies from max at z=h/2 to –max at z= –h/2. For 

energy calculations, we are interested in 2
. Calculate the mean value of 

2
 over the thickness of the plate.  

c) The strain energy per volume is given by 
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E . Using your answers to a) and b), find the total 

strain energy per unit length associated with deformation of the plate. 

d) The deformation is due to a line load V0 (in Nm
-1

). By considering the potential energy associated with 

the load, determine an expression for w0 in terms of a, V0 and the flexural rigidity D. Explain why your 

answer makes physical sense. 


