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Abstract

In this literature, the theory on stress wave is introduced, as well
as the constitutive relation of rock under dynamic loading, the
mechanism on fracture and fragmentation by explosion load, and the
recent advance in the theory and technology on rock blasting including
author’s research achievements published in recent years, including
parameter calculation for smooth blasting, the directional split blasting
of rock and its application in engineering.

The literature is suitable for graduate students majoring in geo-
technic engineering, mining engineering, prevention and mitigation of
disaster and protection engineering, mechanics in engineering and
blasting engineering to use as textbook or teaching reference book. 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 engineering, mining
engineering, national defense engineering, railroad and highway en-

gineering, water conservancy and hydra-electric engineering etc.
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Forward of the Second Edition

The book, dynamic behaviors and blasting theory of rock, has been
adored by a great number of readers, with some part of the book cited
in their publications, since it was published in the year of 2002.
Because of the book, the author was conferred a third —rate scientific
and technical achievement award in 2007 by Shaanxi provincial education
office. Nowadays, the book is selected as the textbook for graduator
teaching by some universities over the country. In the recent years, so
many persons wrote to me to expect to get the book, but it was in vain
as the book was sold out. When the national rock dynamics conference
was held in Beijing in 2011, some members of the special interest
committee of rock dynamics under China rock mechanics learning
society, the conference attendees, told the author that they want to get
the book for their graduate teaching, so the committee expressed their
suggestion that book be reprinted or republished.

In this case, the author decides that the book is republished by the
original publisher, metallurgical industry press. Such decision was made
for the reason that on the one hand, the original feature and the integra-
lity in knowledge structure system can be reserved in the republished
book; on the other hand, some revision can be done and some new
contributions can be introduced in new book.

In the new book, the different revision and addition is done for the
different chapters when the knowledge structure system of original book

is kept down. For instance, the further discussion to Mohr Coulomb
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criterion, and rock rheology, and the principles on rock fracture
mechanics are added in the first chapter; the elastic and plastic wave
and one-dimensional strain wave are added in the second chapter; the
detonation theory and calculation of detonation parameters are added in
the third chapter; the dynamic tensile test technique and loading
equipments for rock dynamics test are added in the fourth chapter; the
control of the fragment size from blasting and parameter calculation for
tunneling breast blasting with geo —stress effect being considered are
added in the fifth chapter; and the achievements from the author in the
field of parameter calculation for smooth blasting and the principle,
parameter design, and use in engineering etc. are added in the sixth
chapter. Also, by means of the republication opportunity, the mistakes
in the original edition book have been revised.

Through the addition and revision, the following characteristic
features will be shown in the new book. The rock mechanics property is
introduced all around, which will makes readers easily understand the
subsequent chapters; the stress wave theory is introduced deeply,
which will help readers to research the blasting theory and technique of
rock; the additive introduction to rock dynamics will help to exploit the
approaches to finish the rock dynamics tests. The new book will be
helpful for readers to know well the trend that the blasting theory and
technigue of rock develops toward, accelerate the blasting theory and
technique of rock to be researched further.

Nowadays, the science and technology develop very quickly with a
great amount of new knowledge, new viewpoint coming forth constantly.
There is not an exception in blasting technique development. Also,

the blasting theory and technique are complicated. For this reason,
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the republication of the original book is faced a lot of difficulties in
accurate and all —around introduction of new knowledge and a-
chievements. In addition, some mistakes or shortage may exist in
the new book due to the author limited knowledge and pressing
time, so the author expects honestly readers’ attention as well as
valuable suggestion. Please favor me with your instructions.
Finally, the author expresses his genuine appreciation to all the
institutes and persons who have given their help to him for the book

being republished.

Author
In Xi’an, October 2012
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Forward of the First Edition

Nowadays, blasting is the main rock—excavating method. In engi-
neering, it is required that blasting, on the one hand, make the
rock to be excavated 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 still many problems 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 essential 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
containing 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 de-
velopment 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
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domestic and oversea scholars, and the achievements obtained
accelerate the broad application of new blasting technique. First of
all, the literature will discuss the information needed for researching
the theory of rock blasting, such as deformation and strength cha-
racteristic feature of rock under static load and theory of stress
wave in solid. Next, introduces the research results obtained in
recent years in such aspects as propagation characteristic of stress
wave in rock and test methods for dynamic property of rock. And
then, introduce especially blasting action principle and its calculation
model and the newest research achievement and the latest ad-
vancement in them. Lastly, introduce the author’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
and development trend of the subject. So the book is befitting not
only for graduate students, teachers in college, and correlative re-
searchers majoring in the subject, but also for those majoring in
geotechnic engineering and structural engineering. 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, highway
water conservation and hydra-electric engineering.

Here, | will give my devout thanks to Professor Wang Shu-ren
and Professor Yang Yong-gi, my doctor tutors, for their passional

supporting and great help from beginning to end. Furthermore, |



Forward of the First Edition * 11 -

will thank domestic and oversea craft brothers for some of their
publications 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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