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this book presents a complete and comprehensive analysis of the behaviour of granular materials including
the description of experimental results the different ways to define the global behaviour from local
phenomena at the particle scale the various modellings which can be used for a d e m analysis to solve
practical problems and finally the analysis of strain localisation the concepts developed in this book are
applicable to many kinds of granular materials considered in civil mechanical or chemical engineering

powders have been studied extensively because they arise in a wide variety of fields ranging from soil
mechanics to manufacture of pharmaceuticals only recently however with the deepening understanding of
fractals chaos 1 f noise and self organization has it been useful to study the mechanical properties of powders
from a fundamental physical perspective this book collects articles by some of the foremost researchers in
the field including chapters on the role of entropy in the specification of a powder by s f edwards cambridge
discrete mechanics by p k haff duke computer simulations of granular materials by g c barker norwich
pattern formation and complexity in granular flow by r p behringer and g w baxter duke avalanches in real
sand piles by a mehta birmingham micromechanical models of failure by m j adams unilever and b j briscoe
imperial college mixing and segregation in particle flows by j bridgwater birmingham and hard sphere
colloidal suspensions by p bartlett bristol and w van megen melbourne

this textbook compiles reports written by about 35 internationally recognized authorities and covers a range
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of interests for geotechnical engineers topics include fundamentals for mechanics of granular materials
continuum theory of granular materials and discrete element approaches

this introductory text develops the fundamental physics of the behavior of granular materials it covers the
basic properties of flow friction and fluidization of uniform granular materials discusses mixing and
segregation of heterogeneous materials the famous brazil nut problem and concludes with an introduction to
numerical models the presentation begins with simple experiments and uses their results to build concepts
and theorems about materials whose behavior is often quite counter intuitive presenting in a unified way the
background needed to understand current work in the field developed for students at the university of paris
the text will be suitable for advanced undergraduates and beginning graduates while also being of interest to
researchers and engineers just entering the field

granular systems arise in a variety of geological and industrial settings from landslides avalanches and erosion
to agricultural grains and pharmaceutical powders understanding the underlying physics that governs their
behavior is the key to developing effective handling and transport mechanisms as well as appropriate
environmental policies han

explaining the science contained in a simple assembly of grains the most abundant form of matter present on
earth granular media composed of vast amounts of grains consolidated or not constitute the most abundant
form of solid matter on earth granular materials assemble in disordered configurations scientists often liken
to a bag of marbles made of macroscopic particles rather than molecules they defy the standard scheme of
classification in terms of solid liquid and gas granular materials provide a model relevant to various domains
of research including engineering physics and biology william blake famously wished to see a world in a
grain of sand in this book pioneering researchers in granular matter explain the science hidden behind simple
grains shedding light on collective behavior in disordered settings in general the authors begin by describing
the single grain with its different origins shapes and sizes then examine grains in piled or stacked form they
explain the packing fraction of granular media a crucial issue that bears on the properties displayed in
practical applications explore small scale deformations in piles of disordered grains with particular attention
to friction and present theories of various modes of disorder along the way they discuss such concepts as
force chains arching effects wet grains sticky contacts and inertial effects drawing on recent numerical
simulations as well as classical concepts developed in physics and mechanics the book offers an accessible
introduction to a rapidly developing field

focussing on the basic mechanics and underlying physics of granular material mechanics of granular matter
starts with an introduction to contact mechanics of individual particles before moving on to a discussion of
the structure of force chain networks and the influence on bulk mechanical properties of granular solids and
granular flows furthermore a preliminary multi scale framework is proposed for the nonlinear mechanics and
strain localization in granular materials

granular or particulate materials arise in almost every aspect of our lives including many familiar materials
such as tea coffee sugar sand cement and powders at some stage almost every industrial process involves a
particulate material and it is usually the cause of the disruption to the smooth running of the process in the
natural environment understanding the behaviour of particulate materials is vital in many geophysical
processes such as earthquakes landslides and avalanches this book is a collection of current research from
some of the major contributors in the topic of modelling the behaviour of granular materials papers from
every area of current activity are included such as theoretical numerical engineering and computational
approaches this book illustrates the numerous diverse approaches to one of the outstanding problems of
modern continuum mechanics

constitutive models are the key stone not only for understanding the mechanical behaviour of granular
materials mainly soils but also other granulates such as sugar wheat coal pellets but also for carrying out
numerical predictions by means of the finite elements method however the extreme complexity of the
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behaviour of granular materials gave rise to confusing multiplicity of hardy tractable constitutive models
proposed so far the present book comprises a selection of the state of the art contributions of world wide
leading specialists with the aim to evaluate specify and re assess the present achievements as well as to point
on needs for future research

this volume presents basic notions and fundamental properties of granular materials covering a wide
spectrum of granular material mechanics the granular materials may behave as fluids or solids or both the
grain size may span from microscopic to macroscopic scale from the wet sand effect reynolds inspired in
1885 the notion of granular universe introducing the term dilatancy bak tan and wisenfeld 1987 1988 used
the sand pile as a representative model of complex systems in this collection of chapters granular dynamics
granular flow from dilute to jammed states dynamics of granular gas in microgravity particle jetting induced
by impulsive loadings particle migration phenomena in embankment dams and the grading entropy based
criteria of granular materials and filters are presented

this monograph covers phenomena of deformation and machining of granular media macroscopic particles
of different size shape and surface properties which typically exhibit behavior similar to fluids as well as the
behavior of solids under deformation the book analyses the behavior of granular media in soils rocks and
stones metals and various synthetic materials presenting a theoretical description applications and
understanding of basic phenomena in granular matter

this contributed volume provides an up to date overview of the mechanics of granular materials ranging from
sparse media to soils with chapters exploring state of the art theoretical experimental and applied trends in
the study of granular matter in various states readers will be motivated to learn about the current challenges
and potential avenues of exploration in this active area of research including a variety of perspectives this
volume will be a valuable reference for audiences in a number of fields specific topics covered include x ray
tomography techniques for analyzing sand evaluation of effective stress in unsaturated soils hyper plasticity
wave propagation in granular systems partly saturated porous media multi scale approaches to the dynamics
of sparse media views on microstructures in granular materials is an ideal resource for phd students and
researchers in applied mathematics solid state physics civil engineering and mechanical engineering

this volume discusses the fundamental dynamic behaviour of granular materials in particular cohesionless
sand when subjected to shock and blast wave loading the contents of the book are mainly divided into three
parts based on the type of loading imparted to the granular materials shock wave loading step pulse air blast
loading friedlander wave buried blast loading it provides a comprehensive review of the available testing
methods along with the necessary diagnostic measurements for material characterization making it useful for
researchers working in the area of blast protection and impact engineering

in view of its extreme complexity the mathematical description of the mechanical behaviour of granular
materials is an extremely difficult task today many different models compete with each other however the
complexity of the models hinders their comparison and the potential users are confused and often
disencouraged this book is expected to serve as a milestone in the present situation to evaluate the present
methodes to clear up the situation to focus and encourage for further research activities

a sonderforschungsbereich sfb is a programme of the deutsche for schungsgemeinschaft to financially
support a concentrated research effort of a number of scientists located principally at one university research
la boratory or a number of these situated in close proximity to one another so that active interaction among
individual scientists is easily possible such sfb are devoted to a topic in our case deformation and failure in
metallic and granular m aterialk and financing is based on a peer reviewed proposal for three now four years
with the intention of several prolongations after evaluation of intermediate progress and continuation reports
an sfb is terminated in general by a formal workshop in which the state of the art of the achieved results is
presented in oral or i and poster communications to which also guests are invited with whom the individual
project investigators may have collaborated moreover a research report in book form is produced in which a
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number of articles from these lectures are selected and collected which present those research results that
withstood a rigorous reviewing pro cess with generally two or three referees the theme deformation and
failure of materials is presented here in two volumes of the lecture notes in applied and computational
mechanics by springer verlag and the present volume is devoted to granular and porous continua the
complementary volume lecture notes in applied and com putational mechanics vol 10 eds k hutter h
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