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Abstract. Frictional interfaces are a common source of nonlinear behavior in mechanical and
aerospace structures, often leading to hysteresis due to stick—slip mechanisms [1]. Such effects
influence the dynamic response and stability of structural systems. However, the numerical modeling
of frictional behavior remains challenging due to its path-dependent and nonlinear nature.

In this work, a one-dimensional Jenkins-type element is formulated and integrated within a finite
element framework based on the Carrera Unified Formulation (CUF), with the aim of reproducing
frictional stick—slip behavior [2]. The formulation is guided by the analogy with one-dimensional
plasticity and is implemented using a return-mapping scheme with internal variables describing the
evolution of the frictional state [3].

The formulation captures the transition between stick and slip regimes, leading to the expected
hysteretic response under cyclic loading. Numerical results show that the model reproduces consistent
force—slip behavior and captures the influence of key parameters such as tangential stiffness and
friction threshold.

The formulation is developed with a view toward structural applications, providing a basis for
incorporating frictional elements into CUF-based structural models, with potential applications to
joints, interfaces, and other components where friction is significant.
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