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1- a) Show that for a truss element with its temperature raised T° , the load-
displacement relations take that form

SR

b) The shown beam ABC is fixed at both ends A and C and connected ax
its mid point B to the shown truss member BD. With the distributed
load applied, the temperature of the rod BD is raised by 50°C.

i- Develop the stiffness matrix of each element in global coordinates.
ii- Apply the boundary conditions and solve for displacements.

iii- Determine the internal reaction diagrams for the beam ABC.

iv- Determine the stresses in BD.
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[image: image2.png]2- Calculate the finite element equations for the shown triangular structure
treating it as one constant strain triangle. Apply the boundary conditions

and hence solve for displacements and stresses in the element.
Thickness =2 mm

£ =200 GPa
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3- For the shown isoparametric element, you are required to :
i- Determine its Jacobian.
ii- Evaluate the integral

4- a) Using a linear isoparametric formulation as
T=%(l-1) Ty + %(l+r)T, = NT, + NT,
Evajuate the integrals

Kx=jﬂ KA ﬂ x & Kc:xj [N'hANx
dx X

Xy dx
X
and Foy = f [N[RPT,dx
J

For a one-dimensional-heat conduction problem.




[image: image3.png]b) Comment on each of the following ¢lements from the indicated
points:
W Application of the element
# Form and order of the interpolation function
W Degrees of freedom/node and number of nodes required to define the
element.
B Accuracy and compatibility.

Elements:

B 3-D truss elements

B 3.D beam elements

B 3 to 6 plane strain, plane stress and axisymmetric elements
W 4 to 9 plane strain, plane stress and axisymmetric elements
M 8 to 21 node brick element

B 2 node axisymmetric shell elements

4- ¢) It is required to model the shown rigid flange coupling using finite
elements. Discuss the problem indicating
i- The types of elements to be used.
ii- Simulation of loadings and boundary conditions.
iii- Assumptions and approximations you would need to do.
iv- Sketch (free hand) a reasonable mesh.
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