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Abstract. The numerical modeling of real structures and buildings, located in specific sites and sub-
jected to natural effects, allows for the evaluation of their mechanical behavior under different loading
and deterioration conditions over time. This study focuses on assessing the damage sustained by an 86 m
tall steel tower used in high-voltage power transmission lines, and on proposing effective rehabilitation
solutions aimed at extending its service life. Using finite element analysis tools, both the current state of
the structure and the projected rehabilitated state are simulated, considering factors such as foundation
displacements, excessive deformations, and loss of load-bearing capacity in critical members, as well as
design loads, wind, self-weight, etc. The results obtained make it possible to identify plastified areas that
correspond to damaged members, indicating that the numerical model accurately predicts the damage
experienced by the structure. Based on this diagnosis, reinforcement and rehabilitation strategies are
proposed, including component replacement, the addition of structural elements, or the use of composite
materials to strengthen damaged sections. This approach ensures an extended service life for the tower,
enhances the operational safety of the electrical system, and optimizes costs compared to a full replace-
ment. Numerical modeling thus emerges as a key tool for technical decision-making in the management
of electrical infrastructure that is aging or deteriorated under demanding environmental and operational
conditions.
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