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ASYMPTOTIC DYNAMICS OF AN EXTENSIBLE BEAM MODEL WITH
NONLOCAL STRUCTURAL DAMPING

Asstract. We investigate the long-time behavior of an extensible beam equation with
nonlocal structural damping driven by fractional powers of the Laplace operator. The
model extends several well-known beam equations by incorporating both a nonlinear
extensibility term and a possibly degenerate nonlocal damping mechanism depending on
the instantaneous energy of the system. Such equations arise naturally in the mathemat-
ical modeling of vibrating elastic structures and present substantial analytical difficulties
due to the nonlocal and nonlinear character of the dissipation.

We consider the evolution problem
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subject to simply supported boundary conditions. The analysis combines energy methods, the Faedo—
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Galerkin approximation, semigroup theory, and techniques from the theory of infinite-dimensional dy-
namical systems. The principal contributions are:

(1) well-posedness of weak and strong solutions for the nonlocal beam model;

(2) generation of a dissipative dynamical system and existence of compact global attractors;

(3) upper semicontinuity of the family of attractors with respect to the damping parameter;

(4) finite fractal dimension, additional regularity, and existence of T-discrete exponential attractor

in the linear damping case.

Authors.

(1) ARTHUR HENRIQUE CAIXETA. State University of Londrina
E-mail: caixeta@uel.br

(2) MARCIO ANTONIO JORGE DA SILVA. State University of Londrina
E-mail: marcioajs@uel.br

(3) RAFAEL GABARDO DA CAMARA. State University of Londrina
E-mail: rafael.gabardo@uel.br

(4) RopricGo NUNES MONTEIRO. State University of Londrina

E-mail: monteirorn@uel. br

References.

(1) Jorge Silva, M. A. and Narciso, V. Attractors and their properties for a class of nonlocal extensible
beams, Discrete and Continuous Dynamical Systems, 35(3), 2015, 985-1008.
(2) Zhao, C.; Zhao, C. and Zhong, C., The global attractor for a class of extensible beams with

nonlocal weak damping, Discrete and Continuous Dynamical Systems, 25(3), 2020, 935-955.
1



