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Title of the doctoral program 
Mechanical Engineering 

Title of the research activity  
Advanced 1D models for fluid-structure interaction 

Short description of the research activity 
The Carrera Unified Formulation (CUF) is well established in the literature for over a decade. CUF 
was originally developed in the framework of solid mechanics for the analysis of plate and shell 
structures and related multi-field problems. Recently, CUF was successfully extended to the 
analysis of beams and its capability to deal with solid and thin-walled structures as well as with 
non-homogeneous anisotropic materials has been widely demonstrated. The latest developments 
explore the computational fluid-dynamics (CFD), in which promising preliminary results by 
advanced, hierarchical 1D theories for the analysis of Stokes flows have been obtained via CUF. 

The aims of the present research activity are 

i) To assess the accuracy and the numerical efficiency of the advanced 1D models in 
dealing with laminar, incompressible, viscous, steady flows with arbitrary 
velocity/pressure fields by comparisons with state-of-the-art CFD tools. 

ii) To extend these advanced 1D models to more complex fluids. 

iii) To couple 1D CUF fluid-mechanics models with 1D CUF structural theories for Fluid-
Structure Interaction (FSI) analysis of flows into thin-walled deformable cylinders and 
external fluid-dynamics.  

Scientific responsible (name, surname, role, email)  
Erasmo Carrera, full Professor, erasmo.carrera@polito.it  

Number of vacancies for XXXI cycle (3 years program) 
1 

Specific requirements (experiences, skills) 
Master’s degree in applied mathematics, aerospace, or mechanical engineering that is able to 
demonstrate outstanding mathematical skills. Affinity with the modelling of complex flow 
phenomena/solid mechanics in terms of partial differential equations and with numerical methods 
to solve these equations, particularly FEM. Excellent written and oral communication in English 
(Italian is an advantage). Previous exposure/experience with computational fluid dynamics, solid 
mechanics and fluid-structure interaction is an asset. Programming skills are required. 

Website of the research group (if any) 
www.mul2.com  


