




























https://sciencedirect.com/topics/materials-science/computational-fluid-dynamics
https://www.openfoam.com/
https://gitlab.com/openfoam/core/openfoam


https://www.paraview.org/












https://www.sciencedirect.com/topics/engineering/normal-shock-wave























































































































































































































	Abstract
	List of Figures
	List of Tables
	Introduction
	Thesis structure

	Fluid Field Simulation: Physical and Numerical Principles
	Overview of the OpenFOAM software
	Solver architecture and open-source licensing
	File structure of OpenFOAM cases
	Flow configurations and solvers adopted in the present work

	Mathematical formulation of fluid motion
	The Navier-Stokes equations
	Normal shock relations

	Numerical solvers and algorithms
	The pressure-based approach
	Pressure-based solvers in OpenFOAM
	The PIMPLE algorithm


	Structural Response Simulation: Physical and Numerical Principles
	Overview of the OpenRadioss software
	Historical perspective
	Software architecture and file structure of OpenRadioss cases
	Use cases of OpenRadioss and structural configuration adopted in the present work

	Material behavior and hyperelastic constitutive modeling
	Kinematics of finite deformation
	Elastic behavior and hyperelasticity
	Modelling hyperelasticity

	Finite element formulations and numerical integration
	Hexahedral finite elements: HEX8 and HEX20
	Gauss quadrature and locking phenomena


	preCICE: an open-source library for partitioned multi-physics simulations
	Fundamentals of numerical coupling
	Equation coupling strategies
	Data mapping at the coupling interface
	Coupling configuration in preCICE

	Solver integration with OpenRadioss: validation and fault identification in an early-stage adapter prototype
	Partitioned Elastic Beam test case: restoration of displacement data transfer
	Perpendicular Flap test case: adaptive time step reduction to coupling time window size


	Solver validation against a fluid-structure interaction benchmark: Pulsating Flow over Flexible Flap
	The  OpenFOAM  participant:  setup  and  configuration
	Physical properties
	Numerical implementation

	The  OpenRadioss  participant:  setup  and  configuration
	Physical properties
	Numerical implementation

	preCICE: setup and configuration
	Results and conclusions
	Effect of element type: HEX8 and HEX20 discretization
	Effect of mesh resolution: Coarse and Medium discretization


	Numerical investigation of fluid-structure interactions under impulsive blast loading: Blast Wave Impact against a Structural Wall
	The  OpenFOAM  participant:  setup  and  configuration
	Physical properties
	Numerical implementation
	Assessment of the uncoupled fluid domain

	The  OpenRadioss  participant:  setup  and  configuration
	Physical properties
	Numerical implementation

	preCICE: setup and configuration
	Results and conclusions
	Preliminary assessment: thick-wall configuration at a low-intensity shock level
	Effect of wall thickness: thin-wall configuration at a low-intensity shock level
	Effect of blast wave intensity: thin-wall configuration at a high-intensity shock level


	Conclusions and outlook
	Bibliography

