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ABSTRACT

In this literature, the theory on stress wave and its propagation
is introduced, as well as the constitutive relation of rock under dy-
namic loading,its mechanism on fracture and fragmentation,and the
recent advance in the theory on rock blasting including author’ s re-
search achievements gained in recent years.

The literature consists of six chapters. In the chapter one are
the essential concepts of the mechanic properties of rock, including
constitutive relation and the strength theory,and in the chapter two
the basic theory on stress wave in solid. In the chapter three are the
primary characteristics of propagation of stress wave in rock,and in
the chapter four the constitutive relation and fragmentation criterion
under dynamic loading. In the chapter five is the blasting models of
rock and its development, and in the chapter six the latest theory on
perimeter blasting and its application technology.

The literature is suitable for graduate students majoring in
geotechnic engineering, structural engineering and blasting engineer-
ing to read. It can else be used as reference material by the teachers
in college, the researchers, the graduate students, and technicians
majoring in blasting engineering, earthquake and its defense engi-
neering, mining engineering, national defense engineering, railroad

engineering , water conservancy and hydra-electric engineering etc.
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FOREWORD

Nowadays, blasting is the main rock-excavating method. In engineer-
ing, it is required that blasting,on the one hand, make the rock to be exca-
vated be fragmented suitably and effectively,on the other hand, minimize
the damage or fracture from blasting in the rock beyond excavation to
keep the national stability of the remaining rock. Both of them are the goal
the blasting technicians make great efforts for. But, there exist many prob-
lems to be resolved because of the complexity in rock property and blasting
process of rock. As a result,one literature is needed that discusses the es-
sential theory and technology on rock blasting,and its development trends
and newest research achievements.

Blasting rock is a complicated dynamic process. To research it,
many subjects of knowledge, such as rock mechanics and theory of
stress wave in solid etc will be used. But there exists no book con-
taining such knowledge and its application in the research of the
blasting and technology of rock. As a result, it is not convenient for
young researchers and graduate students to learn and know well the
essential information and the development front line and direction of
these subjects. It is for all of these that the literature is written based
on the experience in author’s teaching graduate students for many
years and correlative achievements.

In recent years, many important achievements in theory on rock
blasting have been obtained because of the efforts made by domestic
and oversea scholars, and the achievements obtained accelerate the
broad application of new blasting technique. First of all, the literature
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discusses the information needed for researching the theory of rock
blasting , such as formation and strength characteristic feature of rock
under static load and theory of stress wave in solid. Next, introduce
the research results obtained in recent years in such aspects as propa-
gation characteristic of stress wave in rock and test methods for dy-
namic property of rock. And then, introduce especially blasting action
principle and its calculation model and the newest research achieve-
ment and the latest advancement in them. Lastly, introduce the au-
thor’s achievement obtained in recent years in the research of theory
on controlled perimeter blasting of rock.

The book sums up comprehensively the existing blasting theory of
rock and its newest achievement from research. It is helpful for graduate
students and correlative persons to know well the front line development
trend of the subject. So the book is befitting not only for graduate stu-
dents, teachers in college, and correlative researchers majoring in the sub-
ject,but also for those majoring in geotechnic engineering and structural
engineering to read. The book can else be used as reference material by
graduate students, teachers in college, and engineering technicians in the
fields,such as earthquake and its defense, mining, national defense, high-
way, water conservation and hydra-electric engineering.

Here, I will give my devout thanks to Professor Wang Shu-ren
and Professor Yang Yong-qi, my doctor tutors, for their passional
supporting and great help from beginning to end. Furthermore, I will
thank domestic and oversea craft brothers for some of their publica-
tions being consulted during author’s writing.

Maybe, there are some mistakes in this book because author’s
limit knowledge and hurried time. So the pointing out the mistakes

and criticizing and grant instruction are warmly welcome.

Author
In Xi’an,2002.1.10
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