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About this book

The book ,Numerical Compuotation in Rock and Soill Engineering .
authored by Prof. Xiaoyan l.ei, represents feature of effectively
apptying the numerical computational method in modern engi-
neering to complicated problems in rock foundation. [t deals with
the possibilities of utilizing the newest discrete computational
methods , which inelude the advanced computational techniques of
finite elements and boundary elements achieved by author in
home and abroad especially in China-Auoustria scientific coopera-
tion.to cases of all kinds of complicated engineering situations. |
think what the author described in preface really affects thd fea-
tures of this book. It should be peinted cut that Prof. el not only
presents applications of the newest engineering computational
method in field of rock and soil engineering but also makes great

contributions to the development of computational mechanics.

Qinghua Du

Professor in solid mechanics, Tsinghua University
Member of Chinese Academy of Engineering

1599, 4. 25
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Preface

In recent years numerical methods have continued to expand and
diversify initc all the major fields of scientific and engineering
studies. The advantages of them are to provide a valuable alter-
native to physical models that can be expensive and time consum-
ing. This book deals with elementary principles of numerical
methods in rock and soil engineering and applications. Rock and
soil engineering is a staggered subject and the thecries of which
are widely used to tunneling,mining and construction of water
conservancy facilities and underground structures. It is aimed at
graduate and post graduate students as well as professional engi-
neers of rock and scil and civil engineering who are being increas-
ingly called upon toc obtain the knowledge of numerical meth-
ods. This book has drawn tts macerials from research work per-
formed by scholars at home and abroad in recent decades by us-
ing numerical methods to field of rock and soil engineering and
some are author’s research achievements. It is divided to eleven
chapters which covers non-linear finite element methoed, bound-
ary element method,discrete element method . joint elements ,inf-
nite elements, cantact problems, anchor bolts, back analvsis of
material parameters,coupling problems ,dvnamic problems.error
estimation of finite elements and adaptivity.

Chapter | gives introduction 1o solutions of non-linear finite cle-
ment equations. It discusses numerical methods of solving prob-
lems of elasto-plasticity ,voupling of elasticity and plasticity ,stain
softening  visco-plasticity and creep by finite clement method.
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Chapter 2 1akes two and three dimensional problems as examples
and deals with elementary concepts and numerical method of
boundary elements. It includes fundamental solutions, boundary
integral equations . boundary elements and treatment of body
forces and so on. Tt also introduces two schemes of coupling finite
elements and boundary elements that arc commonly used in engi-
necring practice.

Chapter 3 discusses the discrete element method applied to rigid
bodies. Tt highlights concepts cof the method, rigid body dynam-
ics s techniques of contact detection ,contact and interaction forces
and so on.

Chapter 4 describes the discrete element method for deformable
bodies, which covers dynamics of deformable bodies, model de-
compnsition, model decomposition mn {finite elements, generalized
mode] methods {or the analysis of discrete systems, constitutive
relationships and some examples for deformable body analysis.
Chapter 5 gives joint elements,infinite elements and non-tenstle
stress model. Types of these elements are 4-node,six node and
three dimensional joint elements and sandwich elements.
Chapter § deals with research achievements by author.including
two and three dimensional contact elements, large displacement
theory, technique of eliminatin gstress oscillation on interface of
contact friction elements and modeling of tunnel excavation in
jointed rocks with finite elements.

Chapter 7 discusses the constitutive behavior of anchor bolts and
theory of three dimensional anchor bolts as well ax applications
in practice by using this element.

Chapter 8 1s devoted to three kinds of back analysis methods of
material parameters such as direct method, inverse method and
dual boundary method. Applications of back analysis of materials

7



in embankment are given.

Chapter 9 discusses coupling problems. It covers fluid-structore
interaction, soil-pore fluid interaction, implicit-explicit combina-
tion schemes and staggered solution processes.

Chapter 10 deals with the newer algorithms of solving dynamic
problems. It highlights single step algorithms and general aigo-
rithms for sccond order differential equations.

Chapter 11 is concerned with error estimation of linite elements
and adaptivity. It covers error norm ,convergence rates,error ¢sti-

mation with A refinement and adaptive analvsis.

Xiaoyan Lei
159%. 3. ]
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