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PREFACE

Rock mass is natural media with complicated mechanical properties. The theoretical
achievements of solid mechanics have been extensively applied to the analysis of adjoining
rock since 1950’s. For this reason, a good theoretical basis of solid mechanics is requisite
for deeply researching mechanical behaviour of adjoining rock.

Being researched for nearly 200 years, the theories of solid mechanics have been deve-
loped into a subject including a wealth of contents and a lot of branches. Almost all the
branches of solid mechanics have attracted researchers’ attention because a lot of compli-
cated mechanical phenomena have not been explained reasonably up to now, which impels
researchers to be interested in all theoretical achievements of solid mechanics. According to
the phenomenological viewpoint, rock mass belongs to anisotropic rheological media.
Therefore, researches on mechanics of anisotropic bodies and rheological mechanics, two
branches of solid mechanics, are close related to the research of rock mechanics. Although
some books on mechanics suitable for scientific and technical persons in the field of rock
engineering have been published in China, and are helpful for forstering research workers
in rock mechanics,so far shortage of books about mechanics of anisotropic bodies and rheo-
logical mechanics leads scientific and technical workers to understand and master knowl-
edge about two branches mentioned above unsystematically, which is unfavourable for fur-
ther rasing our research level in rock mechanics.

This bock is written in view of what mentioned above.

The book consists of three parts, Part A and Part B and Part C. The contents in Part
A are the complex variable method of two—dimensional problems in elasticity. The foun-
dation of anisotropic rock mechanics in Part B and the foundation of rock rheological me-
chanics and its application in Part C are discussed respectively.

The complex variable method is especially suited to solve the problems about under-
ground openings. Three methods, power series and Cauchy integral and analytic continua-
tion, are systematically discussed in the book. The narrative of the book is helpful to Chi-
nese readers to understand the contents of the book as compared with “Some Basic Prob-
lems of the Mathematical Theory of Elasticity” (by Mycxeanmsmm). In addition, there are
three chapters, approximate solution of mapping function and alternating method of doubly
connected region and the solution of complete plane strain problems by complex variable
method, which chapters are important to apply relate theories to rock engineering. The
knowledge of Part A is essential to master the contents of Part B.

There are not special books systematically expounding the foundation of anisotropic

rock mechanics at home. The book is the first one in China. The former USSR made a
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