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Preface

This monograph contains original results in the field of mathematical and
numerical modeling of mechanical behavior of granular materials and materials
with different strengths. Zones of the strains localization are defined by means of
proposed models. The processes of propagation of elastic and elastic-plastic waves
in loosened materials are analyzed. Mixed type models, describing the flow of
granular materials in the presence of quasi-static deformation zones, are con-
structed. Numerical realizations of mechanics models of granular materials on
multiprocessor computer systems are considered.

The book is intended for scientific researchers, university lecturers, post-
graduates, and senior students, who specialize in the field of the mechanics of
deformable bodies, mathematical modeling, and adjacent fields of applied math-
ematics and scientific computing.

This monograph is a revised and supplemented edition of the book “Mathe-
matical Modeling in the Problems of Mechanics of Granular Materials”, published
by “Fizmatlit” (Moscow) in 2008 in Russian. Compared with the Russian edition,
its content is expanded by a new Chap. 10, devoted to mathematical modeling of
dynamic deformations of structurally inhomogeneous media, taking into account
the rotational degrees of freedom of the particles. Besides, in Chap. 7 the Sect. 7.4,
containing new results on the analysis of wave motions in layered media with
viscoelastic interlayers, is added, and Chap. 9, Sect. 9.8 is added with the results of
solving the problem of radial expansion of spherical and cylindrical layers of a
granular material under finite strains.

The results presented in the monograph were used when reading special courses
in the Siberian Federal University. The work was performed at the Institute of
Computational Modeling of the Siberian Branch of Russian Academy of Sciences.
It was partially supported by the Russian Foundation for Basic Research (grants
no. 04-01-00267, 07-01-07008, 08-01-00148, 11-01-00053), the Krasnoyarsk
Regional Science Foundation (grant no. 14F45), the Complex Fundamental
Research Program no. 17 “Parallel Computations on Multiprocessor Computer
Systems” of the Presidium of RAS, the Program no. 14 “Fundamental Problems of
Informavtics and Informational Technologies” of the Presidium of RAS, the
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Program no. 2 “Intelligent Information Technologies, Mathematical Modeling,
System Analysis and Automation” of the Presidium of RAS, the Interdisciplinary
Integration Project no. 40 of the Siberian Branch of RAS, the grant no. MK-
982.2004.1 of the President of Russian Federation, and the grant of the Russian
Science Support Foundation.

The authors wish to acknowledge B. D. Annin, A. A. Burenin, S. K. Godunov,
M. A. Guzev, A. M. Khludnev, A. S. Kravchuk, A. G. Kulikovskii, V. N. Ku-
kujanov, N. F. Morozov, V. P. Myasnikov, A. I. Oleinikov, B. E. Pobedrya, A.
F. Revuzhenko, and E. I. Shemyakin for discussions of the results forming the
basis of this book.

It should be noted that significant improvements in the presentation of the
material in comparison with the Russian edition was achieved through the atten-
tive participation of the scientific editor of the monograph—Prof. Holm Altenbach,
who has made many invaluable comments on the content.

Last but not least the authors wish to express special thanks, for supporting this
project, to Dr. Christoph Baumann as a responsible person from Springer Pub-
lishers Group.

Krasnoyarsk, Russia, January 2012 Oxana Sadovskaya
Vladimir Sadovskii



