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1. (20%) A rectangular block, which is part of a cantilever beam, has a negligible weight and
is subjected to a vertical force P (axial load with eccentricity e,), as shown in Figure 1.
Determine the range of values for the eccentricity e, so that it does not cause any tensile stress
in the block.

[

Figure 1

-

2. (30%) Consider a cantilever ‘beam with uniform E7 and an additional spring support as
shown in Figure 2.

(a) Analyze the statical (in)determinacy of the system.
(b) Find the beam deflection at end 5.
(c) Find all the support reactions as &k — co.

(d) Find the beam slope at end B as k — .
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3. (25%) The beam ABD shown in Figure 3a has simple supports at 4 and B and an overhang
from B to D. The beam has a rectangular cross section as shown in Figure 3b, with b = 60

A 0201 0 B )

mm, and 2 =100 mm.
(a) Determine the maximum tensile and compressive stresses in the beam due to the uniform

load.
(b) Determine the maximum shear stress in the beam.
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g =12.0 kKN/m
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4. (25%) Consider an ideal column that is fixed at the base, free at the top, and subjected to an
axial load P, as shown in Figure 4. The column is uniform and of bending rigidity EJ1.

(a) Derive the buckling equation for the critical load Per of the column.

(b) Find the critical loads and the buckled mode shapes.

Figure 4




