EXERCISES ON BEAMS

Problem 1. A uniformly elastic beam with EIs = B and with length L is clamped
at one end and free at the other end. The middle point of the beam is subjected
to a concentrated force F = Fe, (with F' > 0), and on the entire beam is exerted
a distributed couple force g(s) = 2F'e,, as shown in the following picture:

(1) What are the boundary conditions the beam is subjected to? What are the
conditions the beam at subjected to at its middle point?

(2) Write the balance equations for forces and for couples at the equilibrium
configuration of the beam.

(3) Write explicitly the function y(z) which represents the shape of the director
of the beam at equilibrium, in case of small deflections.

e What is the maximum deflection dpyax := max{|y(z)|} of the beam,
and for which values of x is it attained?

e What is the maximum slope 6,5 := max{|f(x)|} of the beam, and for
which values of z is it attained?

e What is the condition on the value F' that makes the small deflections
approximation reliable?

(4) What are the reactions Fy, and Gy, exerted by the clamp on the beam at
equilibrium, in case of small deflections?
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Problem 2. A uniformly elastic beam with E1s = B and with length L is clamped
at one end and supported by a roller (the beam can rotate and translate hor-
izontally) at the other end. The beam is also subjected to a distributed force

F
f(s) = A (with F' > 0), as shown in the following picture:

HrHrwlr

§O ex

(1) What are the boundary conditions the beam is subjected to?

(2) Write the balance equations for forces and for couples at the equilibrium
configuration of the beam.

(3) Write explicitly the function y(z) which represents the shape of the director
of the beam at equilibrium, in case of small deflections.

(4) What are the reactions Fo and Go exerted by the clamp on the beam at
equilibrium and what is the reaction Fp, exerted by the roller on the beam
at equilibrium, in case of small deflections?
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