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e Area Culturale di Interesse (in Italiano e Inglese)
Development of an efficient finite element framework for failure analyses of metallic and composite
structures via the Carrera Unified Formulation

e Breve descrizione dellargomento della tesi o dellArea Culturale di Interesse (massimo 20 righe, in
Italiano e Inglese)
The research work deals with exploiting numerically efficient one-dimensional structural models based on
Carrera Unified Formulation for five classes of problems: (1) Structural analysis with material non-linearity
and (2) Progressive failure analysis in composites (3) linear and non-linear micromechanical analysis of
composites using CUF (4) High-fidelity composite analysis via multi-scale modeling and (5) Impact
analysis in composite structures using node-dependent kinematics (NDK). Plastic constitutive law is
based on von-Mises Jz flow theory and continuum damage mechanics based smeared crack band model
is implemented in the CUF framework. In order to solve the non-linear system of equations, two classes
of solvers are implemented (1) Load/Displacement-based Newton-Raphson scheme and (3) Energy-
based path following iterative solver. Additionally, python-script are developed for interfacing CUF with
commercial codes such as ABAQUS.
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2. Spring School — Computational methods of the analysis design, and failure of composites Hard 21h
CISM (Udine)
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ricerca)
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