
Online mini-symposium on:

Meshfree models for Engineers.
Where are they really worthwhile?

Dear Colleagues, mesh-free models have become increasingly popular in the computational
mechanics community, especially when traditional mesh-based approaches –such as the Finite
Element Method (FEM)– may lose their predictive capacity due to excessive mesh distortions
induced by large deformations. However, mesh-free models remain relatively unknown among most
engineers (compared to FEM), and are relegated to purely academic cases most of the time. One of
the reasons may be the fact that engineers do not usually design conventional structures to behave
in the finite deformation regime, which is commonly associated with the post-failure behaviour of
the structure (buckling, slope failure and others). Indeed, before it happens, FEM simulations are
able to predict the early stages of the dominant failure mechanism and thus calculate safety factors,
which is in most of the cases the main concern of professional engineers. Naturally, the following
questions may arises, there is room for mesh-free methods in daily engineering? And finally, what
are the applications that can be subject to this type of methodology? This thematic seminar aims
answer this question (and related-ones) and to open a discussion between pure numerical researchers
and those which interact with industry.

Miguel Molinos (Universidad de Sevilla),
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and Manuel Pastor (Universidad Politécnica de Madrid)

PLANNED SCHEDULE

8:30 - 9:30 Smoothed Particle Hydrodynamics
Ha Bui (Monash University)

9:30 - 10:30 Optimal Transportation Meshfree
Sid Kumar (TU Delft)

Break (10:30-11:00)
11:00 - 12:00 Material Point Method

Charles Augarde (Durham University)
12:00 - 13:00 Discrete Element Method

Ignacio González Tejada (Universidad Politécnica de Madrid)
Break (13:00-14:30)

14:30 - 15:30 Lattice Boltzmann Method
Pablo Cuellar (Federal Institute for Materials Research and Testing)

15:30 - 16:30 Particle Finite Element Method
Alessandro Franci (CIMNE)

Open discussion (16:30-17:30)



Ha Bui is currently Associate Professor and ARC Future Fellow
in the Department of Civil Engineering, Faculty of Engineering at
Monash University. His major research interests are in the areas of
computational mechanics and material modelling with a particular
focus on bridging scales in modelling failure of geomaterials.

Sid Kumar is currently Assistant Professor in Materials Science and
Engineering at TU Delft. His research interests lie in the intersection
of material science, mechanics and machine learning.

Charles Augarde is Head of Department and Professor of Civil
Engineering in the Department of Engineering. His main research
interest is numerical modelling of geotechnical and structural engi-
neering problems using finite element, meshless and scaled boundary
methods, examining ways to improve efficiency and accuracy including
novel solution methods.

Ignacio González Tejada is currently Assistant Professor in Geome-
chanics at Universidad Politécnica de Madrid. His research areas are
related to geotechnics, granular media and loose material dams.

Pablo Cuellar is Associate Researcher at Federal Institute for Mate-
rials Research and Testing (BAM). His research, both experimental
and numerical, ranges from micromechanics to the overall behaviour
of complete foundation structures, with special attention to the effects
of cyclic loading and the general interaction between soil, water and
structure.

Alessandro Franci is Assistant Research Professor at CIMNE and
Adjoint Professor at the Universitat Politècnica de Catalunya (UPC,
Barcelona Tech). The research lines of Franci include the numerical
simulation of Newtonian and non-Newtonian free-surface flows, fluid-
structure interaction and thermal-coupled problems and particle-laden
flows.


