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ABSTRACT

In this study, a curved finite element is presented to analyze the natural
vibration of curved beams within the elastic range, considering the first-
order shear deformation theory of Timoshenko beams to achieve high
accuracy with fewer elements. The material considered for this element is
a composite material reinforced with carbon nanotubes (CNT),
incorporating the effect of aggregation. First, using polynomial functions
for axial, shear, and rotational deformations of a three-node element, the
finite element relationships are established, followed by the construction
of the element stiffness matrix. Then, to simplify the stiffness matrix and
reduce the degrees of freedom, the middle node of the element is
eliminated using the static condensation method, ensuring its effect is
accounted for in the remaining degrees of freedom at the two end nodes.
This reduces the number of degrees of freedom from 9 to 6. This research
includes various mechanical, geometric, and boundary configurations to
evaluate the natural vibration characteristics of these composite beams,
significantly advancing our understanding of the inherent vibrational
dynamics of these beams. Finally, numerical examples are examined to
evaluate the accuracy and capability of this method, and a parametric
study is conducted to assess the impact of various variables on the natural
vibration of these beams.
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