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Answer All Questions (5)



1. A steel tube and an alu'.11inumrod that fits inside it are compressed between rigid plates as
shown in the figure. Both are idealized as elastic-perfectly-plastic materials: The steel has
elastic modulus of 30 x 103 ksi and yield stress of 90 ksi while the aluminum has a modulus
10 x 103 ksi and a yield stress of 50 ksi. Given the relative dimensions given below, develop
relationships between the force/total cross sectional area and the strain in the composite
structure from zero to ultimate load (sketch your results). What is the maximum allowable
average stress that can be applied?

Di= .J3 D2 0



2. The long wall shown below has a mass density Ps and separates two fluids (p f ) that have

the same depth. The wall is fixed to a rigid foundation. A possible choice of stress function
IS

a. Explain why higher order terms are not necessary.

b. The stress function given above can actually be simplified to <p = axI2 + CX22 + hx/ .
Justify this.

c. Determine the stresses using the simplified stress function.

d. Determine the corresponding displacements.
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3. A simple model for contact mechanics assumes that a large rigid disk of radius R is pressed
against an elastic foundation with stiffness k per unit length (see figure below for the detail~
of the model). Develop the nonlinear relationship between the contact force F and the
indentation depth 6. Explain the origin of the nonlinearity.

Hint: Start by finding a relationship between the vertical displacement w(x) of the springs,
a and R assuming that the deflection remains small.
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