Contents

From Granular Matter to Generalized Continuum

J.D. Goddard. ....... . . . . . .
1 Introduction ... ....... ... ...
1.1 Mathematical Preliminaries ............. ... ... ... ..........
1.2 Balances .......... .
2 Micromechanics . ........... . e
2.1 Granular Microstructure and Rotation .......................
2.2 Graph Theory for Extrinsic Modes ..........................
2.3 Extrinsic Power .. ..... ... .. . .. .. .
3 Energy-Based Homogenization ... ........ .. ... ... .. .. .. .. ...
3.1 Intrinsic Moments and Continuum Fields.....................
4 ConclusionsS .. ...t
Appendix: Simplex and Edge-Complex Gradients ....................
References .. ... .

Generalized Kinetic Maxwell Type Models

of Granular Gases

A.V. Bobylev, C. Cercignani, and .M. Gamba.......................

1 Introduction.......... ...

Maxwell Models of the Boltzmann Equation ......................

Isotropic Maxwell Model in the Fourier Representation.............

Models with Multiple Interactions . .............. ... ... ........

4.1 Statement of the General Problem...........................

5 The General Problem in Fourier Representation...................
5.1 Existence and Uniqueness of Solutions .......................
5.2 Large Time Asymptotics ...........cooi ..
5.3 Existence of Self-Similar Solutions............. ... ... ... ...
5.4 Properties of Self-Similar Solutions ............ ... ... ... ....

=W N



XII Contents

6 Main Results for Maxwell Models with Multiple Interactions........
6.1 Self-Similar Asymptotics ..........coo i
6.2 Distribution Functions, Moments and Power-Like Tails.........
6.3 Applications to the Conservative or Dissipative

Boltzmann Equation......... .. .. ... .. .

References . ... ...

Hydrodynamics from the Dissipative Boltzmann Equation

Giuseppe TOSCAMTL .« . oo oo v et e e e e
Introduction .. ... ...
Modeling Dissipative Boltzmann Equation........................
Hydrodynamic Limit and the Euler Equations ................. ...
Hydrodynamics from Homogeneous Cooling States ................
ConcluSionS .. ...t
References . ... ..

T W N~

Bodies with Kinetic Substructure

Gianfranco Capriz ......... ..o
Kinetics. . oo
A Shadow Speck of Matter ......... . ... i
Straining and Allied Notions. ........ ... ... ... .. ...
Balance Laws .. .. ...
Balance of Kinetic Energy ....... .. .. i
The First Principle . ... ... .
References ... ...

S O W N =

From Extended Thermodynamics to Granular Materials
Tommaso RUGGETh. . ..o vv e e e
1 Introduction....... ...
2 Boltzmann Equation and Moments . ......... ... ... .. ... ........
2.1 The Closure of Extended Thermodynamics ...................
2.2 Macroscopic Approach of ET in the 13 Fields.................
Extended Thermodynamics of Moments. .. .......................
Maximization of Entropy ... ...
Maximum Characteristic Velocity in Classical Theory..............
Nesting Theories and Principal Subsystems.................... ...
6.1 Example of 13-Moments Principal Subsystems ............. ...
6.2 Lower Bound Estimate and Characteristic Velocities
for Large m .. oo oo
7 Qualitative Analysis .. ... ..
7.1 Shizuta-Kawashima Condition .. ............. .. ... ... .....
7.2 Global Existence of Smooth Solutions........................
8 Comparison with Experiments: Sound Waves and Light Scattering . .
References .. ...

SO W



Contents

Influence of Contact Modelling on the Macroscopic Plastic
Response of Granular Soils Under Cyclic Loading

R. Garcia-Rojo, S. McNamara, and H.J. Herrmann . .................
1 Introduction ... ..... ...
2 Discrete Element Methods. ......... ... . . i
2.1 Boundary Conditions: Biaxial Test ..........................
2.2 Molecular Dynamics . ...t
2.3 The Normal-Dashpot Model .......... .. .. .. .. ... .. .....
2.4 Contact Dynamics ............ i
3 Results ...
3.1 Comparing MD and CD .......... .. .. .. .. .. . . . .. ...
3.2 Comparing Different Visco-Elastic Laws......................
4 ConcluSIONS ..ottt
References . ... ...

Fluctuations in Granular Gases
A. Barrat, A. Puglisi, E. Trizac, P. Visco, and F. van Wigland .. ... ...
1 Introduction....... ...
2 A Brief Introduction to Granular Gases . ............ .. ... .......
2.1 Boundary Driven Gases . ..........oouiiiiiiiiininenaa...
2.2 Randomly Driven Gases ..............iiiiiiiiiinian...
3 Total Energy Fluctuations in Vibrated
and Driven Granular Gases . ... ...t .
3.1 The Inhomogeneous Boundary Driven Gas ...................
3.2 The Homogeneously Driven Case........... ... ...,
4 A Large Deviation Theory for the Injected Power Fluctuations
in the Homogeneous Driven Granular Gas . .......................
4.1 The Cumulants .......... ... . . i
4.2 The Solvable Infinite Dimension Limit .......................
5 Fluctuations of Injected Power at Finite Times: Two Examples ... ..
5.1 The Homogeneous Driven Gas of Inelastic Hard Disks .........
5.2 The Boundary Driven Gas of Inelastic Hard Disks .............
6 The Dynamics of a Tracer Particle as a Non-Equilibrium
Markov Process .. ...
6.1 Detailed Balance . ........ .. .. i
6.2 Action Functionals .......... ... .. .. i
7 ConcluSions ... ...t
References .. ... ...

An Extended Continuum Theory for Granular Media

Pasquale Giovine ... .. .. ...
1 Introduction . ......... ...
2 A First Model ... ...
3 Rotations . ... ...

XIIT



XIV  Contents

4 Balance of Interactions for Material Bodies

with Affine Microstructure .......... .. ... .. .. .. i,
ODSEIVETS . vt ottt et et e e e e e e e
Dilatant Granular Materials with Rotating Grains.................
Inertia Forces and Balance of Granular Energy....................
Constitutive Restrictions in the Thermoelastic Case ...............
9 Suspension of Rigid Granules in a Fluid Matrix ................ ...
Appendix: Kinetic Energy Coefficients . ........ .. .. ... ... ... ...
References .. ... i

0 J O Ot

Slow Motion in Granular Matter

Paolo Maria Mariano . ........ ... e
1 Introduction . ........ ...
2 Representation of the Granularity ........... .. .. ... .. .. .. ...
3 Balance of Interactions: R? x SO(3) Invariance ...................
4 Evolution of the Local Numerosity of Granules....................
5 A Single Granule Coinciding with the Generic Material Element . ...
References .. ... ...




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




