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Preface

This book provides a synopsis of the efforts to implement and validate the physical
reflective boundary technique coupled with Lagrangian particle modelling in continuum
mechanics. In addition to the physics theory that justifies the use of the reflective tech-
nique in the continuous domain, it was essential to demonstrate that the implementation
of this technique was feasible in the computational realm.

The characteristics of Lagrangian particle modelling, which provide the input data
for the collision detection and response algorithm (the tool used to implement reflective
boundary conditions computationally), are not the main focus of this work; however, the
reader is provided with bibliographical references on particle modelling used in each case
study in this book.

The first implementations in two-dimensional domains occurred about ten years ago.
As the numerical results were validated, new implementations were carried out until the
collision detection and response algorithm was possible to deal with collisions between
particles and solid contours in three-dimensional domains.

This work’s scientific contribution lies in compiling and synthesising the implemen-
tation’s reflective boundary conditions and the validation stages for some relevant and
well-known hydrodynamics and hydrostatics problems, which were historically solved
using artificial boundary treatment techniques.

Vitoria, Brazil Carlos Alberto Dutra Fraga Filho
July 2024
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