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Problem 1 (11 Points)

Last Name . Exam Number T ———— A state of stress is given by;

011 — 022 — 10 MPa, g12 = —6 NIP&7
First Name : ...c.ooooevveeneeeiieeereennnnn. Matriculation No. @ .....cceeevrreerrennnne. 013 =093 = 0 MPa, 033 = 1 MPa.

a) Decompose the stress tensor into hydrostatic and deviatoric parts.
b) Determine the principal stresses of the deviatoric part.

c) Calculate the principal directions of the stress tensor o;; .

General examination rules: Problem 2 (13 Points)
A beam of rectangular cross-section undergoes a deformation; the
Write your name and matriculation number on all sheets. dimensions of the beam are as shown in the figure. Assuming a state of

Please remember or note your exam number plane stress, the following stresses are given:
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a) Check if the balance equations are satisfied.

b) Calculate and describe the boundary conditions the beam was sub-
jected to which produced the given stress state. What meanings
do the constants A and B have?

Given: ¢, h, t.
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Problem 3 (13 Points)

On a thin elastic plate, Young’s modulus £ and Poisson’s ratio v, a
square of length ¢ is marked. The sides of the plate are under constant
stresses as shown in the figure.
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a) Calculate the deformed length ¢* of the side AB.

b) Compute the deformed angle between the sides AB and AC of the
square.

1

Given: oo, {, E, v = 3.

Problem 4 (9 Points)

Given a rectangular plate of length b and width ¢, as shown. For an
Airy’s stress function

® = Az? + Bxyxs + Cxl,
Ty

b @

a) determine the in-plane stresses, compute and sketch the tractions
on all the four edges.

b) As a plane-strain solution, determine the remaining stresses and
all the strain components.

Problem 5 (14 Points)

1. What are the definitions of the scalar invariants of a tensor and why are
they called invariants?

2. How many parameters we need to describe a linear elastic material? And
a linear elastic isotropic material? What is an “isotropic material”?

3. Give the definition of principal strains and directions. Describe the
possible configurations of the principal directions, accounting for the
possible values that the principal strains can have, and state how it is
possible to obtain a system of reference.

4. Given the Lamé constants A and G define the elastic potential and the
elasticity tensor C. Describe also the relations between og4e, and €ge,
and opyg and €y

5. While coupling mechanical and thermal boundary values problems, which
equations need to be modified and how?

6. Give the physically meaningful (or practically most interesting) limit
values for the Poisson’s ratio v. Illustrate also the behaviors related to
those values.

7. Give the weak form of a mechanical boundary value problem and explain
its physical meaning.
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