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Problem 1 (weight 1,4 - about 25 minutes)

The truss sketched below supports a block with weight G in E. The joints can be

considered as hinged.
The maximum allowable load of each bar is 6 kN in tension and 2 kN in compression.

I_ 0,75 m T 078 m —==— 075m —=

Questions:

a. Determine all member forces expressed in G, with the correct signs (tension
positive, compression negative).

b. Determine the force polygon belonging to the equilibrium of joint C.

c. Determine the maximum weight G the truss can support. Which member is critical?
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Problem 2 (weight 2,4 - about 40 minutes)

The vertical mast AB, loaded by a horizontal force of 70 kN in B, is supported by the
cables BC and BD. The support in A is a ball-and-socket joint.
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Questions:
a. Show, without calculation, which of the nine reaction forces A,, A,, A,, C,, ...

are zero.

b. Calculate the remaining reaction forces. Present a clear calculation.
c. Calculate the normal forces in mast AB and in cables BC and BD with the correct
sign (tension positive, compression negative).
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Problem 3 (weight 1,4 - about 25 minutes)

A beam is loaded perpendicular to its axis by a distributed load g = g(x).
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Questions:
a. Sketch the positive internal forces and moments acting on a beam element with an
infinite small length Ax.
. Derive the differential equations for the equilibrium of this beam element.
c. Derive (using the previous result) also the relation between the bending moment M
in the beam and the distributed load q.
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Problem 4 (weight 2,4 - about 45 minutes)

The rigid part ABCD of the structure shown in the sketch is pin supported in A and is
supported by cable DE in D.
The loads and dimensions can be read from the figure.

Questions:

a. Determine the (horizontal and vertical components of) the reaction forces in A and
E. Sketch these forces in the directions in which they act and give their values.

b. Determine the bending moment, shear force and normal force diagram for ABC
together with the deformation signs. Give the relevant values.

c. Consider point B as a free body. Sketch all forces and moments acting on this free
body in the directions in which they act and give their values.
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Problem 5 (weight 2,4 - about 45 minutes)

The beam with overhang supports a uniformly distributed load of 15 kN/m over its
entire length. The dimensions can be read from the figure.
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Questions:

a. Calculate the reaction forces. Sketch these forces in the directions in which they act
and give their values.

b. Sketch the bending moment and the shear force diagram together with the
deformation signs. Give the relevant values.
Sketch in points A, B and C also the tangent to the bending moment diagram and
show clearly the intersections of these tangents.

c¢. Indicate the points of the beam where an extreme value of the bending moment can
be expected.

d. Calculate the position and the value of the moments of the previous question.



