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Preface

After the form at the end of fifties and the development
during sixties-seventies, of fracture mechanics, it has become as
a research field in mechanics science. The main advance of frac-
ture mechanics was at nonlinear, three-dimension, and dynami-
cal problems since the beginning of seventies. During eighties-
nineties, due to the applications of new and composite materi-
als, more attention was focused on the fracture mechanics of
anisotropy. The research results have been obtained recently.
For the fracture problem of concrete, someone considered that
concrete was a brittle material, so that it was enough for prac-
tice to use classical linear fracture mechanics. Until eighties,
with the recognition of the softening behavior and fracture
toughness of concrete, and the development of fractal geometry
theory, the fracture mechanics of concrete has been gotten much
progress. Therefore, both of them recently become a new sci-
ence and research field for many scientists.

From 1992 to 1995, the author was very pleased to be
awarded by NSERC/CIDA research associationship and Uni-
versity of Manitoba/Manitoba Hydro visiting scholarship, to be-
gin starting this research work, at University of Manitoba, and
getting much more progress. Of course, it still doesn’t reach to
perfect. There are many opportunities for scientists to make
new developments. All of those reasons make author to try to
write this book.

4



Following explanations are given to the content of this
book :

1. The difficulties met in fracture mechanics of anisotropic
and concrete materials are that, (1) The complex phenomenon
exists in practice, and some principles and laws are not clear
now ;{(2)In experiments, the equipments are very expensive,
and there were little data obtained; (3) There is the lack of
mathematics methods and theories, etc. In this book, we try to
introduce much more research results to readers. Of course, we
assume that the readers have had the knowledge about the clas-
sical elasticity and fracture mechanics, which are not included in
this book.

2. By introducing the basic theories of fracture mechanics
of anisotropic and concrete materials, the author emphasizes to
present the developments in the crack propagation criteria for
mixed mode loadings, the plastic zone characteristics at crack
tip, and the process zone length at crack tip of concrete. Those
are very important in the fracture mechanics of anisotropic and
concrete materials, because of the different signification, com-
parison with the classical theory. In addition, the author writes
two chapters for finite element methods and their models, spe-
cially in fracture mechanics and the fracture problems for con-
crete crack problem.

3. It is expected that the author tries to present the whole
basic theory of this research field. Because of the author’s abili-
ty, this book is only an introduction. If the readers would like to
know much more, the references at the end of the book would

be prepared to.



The author would greatly like to thank for lots of docu-
ments, which were about the experimental and numerical re-
sults, given by Dr. Ayari, Associate Professor at University of
Manitoba. All of them consist of some chapters in this book.

Thank for Prof. Yu Huan Ran, Lanzhou University, re-
viewing whole book and suggesting for vevision.

Also, this project has received support from various
sources, including the Returning Scholarship of National Educa-
tion Department of China, Natural Science and Engineering Re-
search Council of Canada and Canadian International Develop-
ment Agency.

Zhiming Ye

Provost for Academic Teaching, Shanghai University,
Shanghai Institute of Applied Mathematics and Mechanics
in October, 1998
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