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Preface

Rock mass is a geological body which is formed in the geological process af-
ter formation and reformation, with certain petrographic composition and rock
mass structure, and occurs in certain geologic environment.

Rock mass is characterized by discontinuous construction formed by faults,
joints, cleavages, beddings, etc. Basic units of rock mass structure, including
discontinuities and structural mass, are arranged and assembled in different
forms in the rock mass. The arranging and assembling forms are described by
rock mass structure which includes blocky, stratified, cataclastic, intact (or
with intermittence joints) and granular (or loose) structure. Rock mass had de-
formed and failed under tectonism in the geologic history, thus the deformation
and failure of rock mass is a kind of re-deformation and re-failure. Re-deformation
and re-failure of rock mass, an important characteristic of rock mass mechanics,
is controlled by rock mass structure, so it is not enough to solve problems of
rock mass mechanics only by theory and method of continuum mechanics. Theory
and method of structural mechanics and hyperstatic structural mechanics are suit-
able for rock mass mechanics problems. Rock mass structure cybernetics is a basic
theory of rock mass mechanics, and mechanical effect of rock mass structure is
mechanical foundation of rock mass mechanics. If rock mass does not satisfy the
requirements of engineering construction on engineering geological conditions,
we can reconstruct rock mass or (and) geologic environments of rock mass. For
reasons given above, “Principle of Rock Mass Mechanics” includes three parts:
geologic foundation of rock mass, mechanical foundation of rock mass mechanics
and reconstruction principle and reconstruction technology of rock mass.

1) Geologic foundation of rock mass includes: composition and structure of
rock mass (construction and reconstruction of rock mass, composition of rock
mass, rock mass structure), and geological settings of rock mass-geostress,
geothermy and groundwater.

2) Mechanical foundations of rock mass mechanics includes: rock mass

structure cybernetics, mechanical performance law of rock masses (deforma-
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tion, failure and mechanical properties of rock mass), comprehensive analysis,
theorem of rock mass mechanics. Deformation mechanism and constitutive equa-
tions of two volume elements and five structural elements of rock mass are pres-
ented in the book, as well as failure mechanism and failure criteria of nine kinds
of rock mass. Rock mass is divided into four kinds of mechanical material,
i. e. continuous, cataclastic, blocky and stratified media, and mechanical analy-
sis principle of the four kinds of material is presented.

3) Reconstruction principle and reconstruction technology of rock mass in-
clude: reconstruction principle of rock mass, reconstruction of rock mass mate-
rial, reconstruction of surface structure and internal structure of rock mass, and
reconstruction method and technology of geologic environment of rock mass.
“Reconstruction theory and technology of rock mass structure for opening hard
roof of Datong coal mine” — “Sixth five years” science and technology strategic
achievement, presided by the first author, is presented in the book.

The book is a monographic work about basic theory of rock mass mechanics,
which changes many existing concepts of rock mechanics. For example:

1) The book presents threezone distribution regularities of geostress and
the geologic attributes of high or low geostress, which modifies the linear distri-
bution of geostress in available literatures; the book also presents theoretical
equation for predicting water invasion in tunnels.

2) The book presents four types of deformation mechanism for rock mass
structures, i. e. elastic deformation of structural mass, viscous deformation of
structural mass, closing deformation of discontinuity and dislocation deformation
of discontinuity; lays emphasis on displacement of five structural elements of
rock mass, i. e. slip deformation of weak structural plane, extrusion deformation
of soft interlayer, rolling deformation of structural mass, bending deformation of
stratified rock mass and toppling deformation of stratified rock mass.

3) The book presents seven kinds of failure criteria of rock mass for analy-
zing stability of rock mass, i.e. tension fracture, shear fracture, rolling failure
of discontinuity, slippage failure of discontinuity, bending failure of stratified
rock mass, toppling failure of stratified rock mass, bending failure of stratified
rock mass.

4) The book presents three types of structural effect of rock mass mechan-
icss i. e rule of Patton angle effect, rule of scale effect and rule of anisotropic

effect to get the mechanical properties of rock mass combined the comprehensive
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analysis on field engineering geological conditions.

5) The book divides rock masses into four kinds of mechanical material,
i. e. continuous material, cataclastic material, blocky material and stratified ma-
terial, and presents corresponded analytical method for them.

6) The book also discusses reconstruction principles of rock mass systemati-
cally; especially reconstruction principles and methods for geologic environment
of rock mass-geostress and groundwater.

All above innovations of the book are summarized according to authors’
practical experiences and research results, and it should be noted that some of
them have definite practical base, however, not all of them are proven by suffi-

cient practices, and much further study is necessary to complete theory presented

in the beok.
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