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The present work consists in a study of the behaviour of structures subjected to variable horizontal
loads and earthquake action, with a particular focus on pendular bearings, a type of large bridge sup-
port often implemented in areas characterized by a high seismic hazard; specifically, it is of interest
to analyze the impact of friction on the behaviour, which renders it nonlinear and more challenging
to model. The goal is to calculate and monitor the displacements first of a simple structure and then
of a real case under such solicitations and assess the contribution of pendulum effect and friction.
The work was conducted first by modelling a simple structure under variable loads, both analytically
and using the software FineLLg, and calculating the horizontal displacements of the only moving sup-
port for various scenarios. What was derived is that, compared to the ideal slider case, the pendular
bearing significantly increases the stiffness of the structure and reduces the movements, while the
friction effect does not alter the natural period of the structure, but does lower the amplitude of the
oscillations and introduces a stick-slip behaviour; moreover, evident when considering a seismic ac-
tion, the friction acts as a strong damping effect and is able to keep the vibrations close to zero.
Finally, the problem was analyzed by applying the same earthquake to a real case, the Third Bospho-
rus Bridge, of which a simplified model was created on FineLg. What was obtained is that, due to
the much greater natural period of the structure compared to that of the seismic action, the friction
effect is dominant in the final behaviour and the supports, constantly alternating between stick and
slip phases, undergo displacements very close to zero; moreover, by decoupling deck and pylons, pen-
dulum supports allow for an efficient load distribution and grant excellent shock absorption, reducing
the stresses in other parts of the bridge. In light of what was developed, therefore, pendular bearings
constitute a very effective solution for bridges under seismic action, and in such a scenario friction

can indeed play a crucial role, making its inclusion in the model extremely important.
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