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1- The steel bars AB and BC are pinned at each end and support the load of 20 KN as shown
in Fig. 1. The material is structural steel having a yield strength of 240 MPa and a safety factor
of 2.5 is satisfactory for both tension and compression, If both bars have the same cross-
sectional area, use the finite element method to determine:

i~ the size of the bars.

ii- the horizontal and vertical components of displacement of point B.

(Neglect stability effects, E = 200 GPa)

P=20KN

Fig. 1

2- Figure 2 shows a beam that is fixed at node A and connected through a hinge to the member
BC and loaded by a distributed load w = 12 kN/m.

w=12KkN/m

AB BC

A = 4000mm” A = 4000 mm’
[=0.2 x 109 mm* L=1m

E = 200 kN/ mm” E = 200 kN/ mm®
L=2m

The stiffness matrix of the beam element in local coordinates is given by:
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i- Write the stiffness matrix of the truss elements in global coordinates.

ii- Assemble the stiffness matrices to determine the total stiffness matrix of the structure.
iii- Write the load and displacement boundary conditions.
iv- If the calculated displacements of point B in global coordinates were as follows:

Uz -0.052mm
va| = - 0.104mm
0, -5.3% 10" rad

determine the end loads for each element.

v- Plot the variation of the internal reaction diagrams for element 1.




