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Blasting Damage In Rock
"Premier reference source"-- book cover.
This book summarizes the technical advances in recent decades and the various theories on rock excavation raised by
scholars from different countries, including China and Russia. It not only focuses on rock blasting but also illustrates a
number of non-blasting methods, such as mechanical excavation in detail. The book consists of 3 parts: Basic
Knowledge, Surface Excavation and Underground Excavation. It presents a variety of technical methods and data from
diverse sources in the book, making it a valuable theoretical and practical reference resource for engineers, researchers
and postgraduates alike.
This dictionary represents today the most extensive rock blasting dictionary available and it is therefore a valuable tool
and essential for research and writing reports, papers to international journals. Terminology is important in the process of
development of a science because it is the language for communication between students, teachers, technicians,
scientists and practitioners in the field of blasting. This dictionary contains 1,980 terms, 316 symbols, ninety-three
acronyms, abbreviations and shortened forms, 221 references, thirty-one figures, thity-two formulas and twenty-eight
tables. In this book, not only short definitions of the terms are presented, but also a quantification of some terms is
included, and their relationship to other parameters in blasting is highlighted. All students, teachers, technicians,
engineers, scientists and practioners in the field of blasting should get a copy as a desk reference book. If we all use the
same symbols for example, the reading of blasting papers is speeded up and facilitated a lot.
Blasting is a major means for excavation of rock slope, and the blast-induced damage to reserved rock mass must be
strictly limited to ensure safety of the high slope and reduce the cost for support. As a traditional and widely used
technique, the sonic wave testing is usually adopted to detect the extents of blasting damage, but the workload of
detecting is considerably heavy during excavation of large-scale rock slopes with a height of several hundred meters.
Thus, a simple but efficient method of blasting damage assessment based on comprehensive vibration survey was
presented in this paper. In total, 5 bench blasting experiments were conducted at the excavation site of the left damabutment slope of the Bai-he-tan Hydropower Station in southwestern China. A semi-empirical and semi-theoretical
approach for predicting the blasting damage depth based on the Peak Particle Velocity (PPV) of blasting vibration at
certain distance was established. The method was used to predict the damage depth of the subsequent bench blasting
with monitored vibration, and the predicted results agreed well with those obtained by field damage testing, which
indicated that the method proposed in this paper is reasonable and credible. Although there is no rigorous theoretical
basis, this real-time damage assessing approach is simple and convenient to use, and it can significantly reduce the
massive workload of sonic wave testing and greatly improve efficiency. The accuracy of damage assessment is heavily
dependent on the engineering geological conditions of excavation site and the vibration monitoring quality. Thus, careful
investigation of the engineering geological conditions before blasting excavation and field experiments are necessary for
the application of this method.
This volume contains the papers presented at the 9th International Symposium on Rock Fragmentation by Blasting, held
in Granada, Spain, 13-17 August 2009. A state-of-the-art collection of articles on developments in rock blasting and
explosives engineering, with contributions on rock characterization, explosives and initiation systems, blast design
This Bureau of Mines report covers the latest technology in explosives and blasting procedures. It includes information and procedures
developed by Bureau research, explosives manufacturers, and the mining industry. It is intended for use as a guide in developing training
programs and also to provide experienced blasters an update on the latest state of technology in the broad field of explosives and blasting.
Types of explosives and blasting agents and their key explosive and physical properties are discussed. Explosives selection criteria are
described. The features of the traditional initiation systems - electrical, detonating cord, and cap and fuse - are pointed out, and the newer
nonelectric initiation systems are discussed. Various blasthole priming techniques are described. Blasthole loading of various explosive types
is covered. Blast design, including geologic considerations, for both surface and underground blasting is detailed. Environmental effects of
blasting such as flyrock and air and ground vibrations are discussed along with techniques of measuring and alleviating these undesirable
side effects. Blasting safety procedures are detailed in the chronological order of the blasting process. The various Federal blasting
regulations are enumerated along with their Code of Federal Regulations citations. An extensive glossary of blasting related terms is included
along with references to articles providing more detailed information on the aforementioned items. Emphasis in the report has been placed on
practical considerations.
This book is a unique supplement to contemporary scientific literature on rock blasting technology. It encapsulates theoretical and practical
aspects of drilling and blasting techniques used in both surface and subterranean excavations connected with civil as well as mining
activities. Case studies are presented to illustrate correlations between theoretical calculations and empirical findings. It also summarizes the
results of research carried out by the Blasting Department of the Central Mining Research Institute since its inception in the year 1970. It
contains fifteen extensive chapters covering statistical methods, design parameters, rock breakage mechanism, structural damage,
fragmentation, emerging techniques, surface and sub-surface blasting methodologies, safety and environmental aspects, explosive
characteristics and modern initiating devices.
Spearheading the promotion of international technology transfer in the fields of mine planning, mining systems design, equipment selection
and operation techniques, the International Symposium on Mine Planning and Equipment Selection is recognised by the mining society as a
key annual event in highlighting developments within the field. Here in this volume, proceedings from the thirteenth annual symposium
concentrate on the following major topics: * open pit and underground mine planning, modelling and design * geomechanics * mining and
processing methods * design, monitoring and maintenance of mine equipment * simulation, optimalization and control of technological
processes * management, mine economics and financial analysis * health, safety and environmental protection. Including 147 papers from
leading experts and authorities, Mine Planning and Equipment Selection undoubtedly provides valuable information and insight for a range of
engineers, scientists, researchers and consultants involved in the planning, design and operation of underground and surface mines.
This work covers such topics as: EU directives and harmonization work; health, safety and environment; recent technical development products and processes; shot hole development; and management of blasting operations.
A collection of workshop papers providing state-of-the-art reviews on all aspects of fragmentation, including photographic requirements,
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image enhancement, statistical treatment, and applications in quarrying, mining and minerals processing industries.
Rock Fragmentation by Blasting contains the papers presented at the 10th International Symposium on Rock Fragmentation by Blasting
(New Delhi, India, 26-29 November 2012), and represents the most advanced forum on blasting science and technology. The contributions
cover all major recent advancements in blasting and fragmentation, from realistic tre
Rock breakage with explosives has existed since the seventeenth century when black powder came into use in mining. Since then it has
progressed from the invention of dynamite to the use of heavy ANFO. During the past two decades, there have been numerous technical
contributions which have brought a better understanding of rock fragmentation with explosives, an improvement in drilling equipment and a
noticeable evolution in the development of new explosives and blasting accessories. The Geomining Technological Institute of Spain (ITCE),
aware of this progress and of the importance which the breakage process has acquired in mining and civil engineering projects, has ordered
the publication of Drilling and Blasting of Rocks. The purpose of this Handbook is to give basic knowledge of the drilling systems, the types of
available explosives and the accessories and the parameters that intervene in blast designing, whether controllable or not; at the same time
the objectives and contents contribute to improved safety in mining. The Handbook is meant for all professionals who are involved with
explosives in mining operations and civil engineering projects, as well as for students of technical schools.
Rock Fracture and Blasting: Theory and Applications provides the latest on stress waves, shock waves, and rock fracture, all necessary
components that must be critically analyzed to maximize results in rock blasting. The positioning of charges and their capacity and
sequencing are covered in this book, and must be carefully modeled to minimize impact in the surrounding environment. Through an
explanation of these topics, author Professor Zhang’s experience in the field, and his theoretical knowledge, users will find a thorough guide
that is not only up-to-date, but complete with a unique perspective on the field. Includes a rigorous exposition of Stress Waves and Shock
Waves, as well as Rock Fracture and Fragmentation Provides both Empirical and Hybrid Stress Blasting Modeling tools and techniques for
designing effective blast plans Offers advanced knowledge that enables users to choose better blast techniques Includes exercises for
learning and training in each chapter
Tunnelling in Rock by Drilling and Blasting presents the latest developments in the excavation of tunnels using the drilling and blasting
method. Examples of work conducted throughout the world including the Indian sub-continent, Australia, and Sweden amongst others are
discussed. These tunnel projects serve to illustrate the challenges and i
This new edition has been completely revised to reflect the notable innovations in mining engineering and the remarkable developments in
the science of rock mechanics and the practice of rock angineering taht have taken place over the last two decades. Although "Rock
Mechanics for Underground Mining" addresses many of the rock mechanics issues that arise in underground mining engineering, it is not a
text exclusively for mining applications. Based on extensive professional research and teaching experience, this book will provide an
authoratative and comprehensive text for final year undergraduates and commencing postgraduate stydents. For profesional practitioners,
not only will it be of interests to mining and geological engineers, but also to civil engineers, structural mining geologists and geophysicists as
a standard work for professional reference purposes.

Comprehensive Rock Engineering: Principles, Practice, & Projects, Volume 4: Excavation, Support, and Monitoring
focuses on rock mechanics research and engineering, including excavation, drilling, blasting, and collapse mechanisms
of boreholes. The selection first offers information on the construction process, mechanisms of rock fragmentation by
blasting, and methods of improving blasting operations. Discussions focus on excavation, support, monitoring, stress
wave mechanics, crater blasting, applications in construction and quarry blasting, fragmentation, damage, and
environmental aspects. The text also ponders on the regulations, methods, and control techniques of blast monitoring
and blast vibration monitoring for rock engineering. The publication takes a look at computer modeling and simulation of
percussive drilling of rocks, mechanics of rock cutting, theoretical and practical rules for mechanical rock excavation, and
use of water jets for rock excavation. Topics include drag pick cutting, excavating machines, adaptation of mechanical
excavation to a harsh environment, abrasive water jets, and combined use of high pressure jets and mechanical cutting
tools. The manuscript also examines design of support for underground excavations; development of tunnel support
philosophy; and an overview of tunnel, underground excavation, and boreholes collapse mechanisms. The selection is a
valuable reference for readers and rock engineering practitioners interested in pursuing research on rock engineering.
With organizations and individuals increasingly dependent on the Web, the need for competent, well-trained Web
developers and maintainers is growing. Helping readers master Web development, Dynamic Web Programming and
HTML5 covers specific Web programming languages, APIs, and coding techniques and provides an in-depth
understanding of the underlying concepts, theory, and principles. The author leads readers through page structuring,
page layout/styling, user input processing, dynamic user interfaces, database-driven websites, and mobile website
development. After an overview of the Web and Internet, the book focuses on the new HTML5 and its associated open
Web platform standards. It covers the HTML5 markup language and DOM, new elements for structuring Web documents
and forms, CSS3, and important JavaScript APIs associated with HTML5. Moving on to dynamic page generation and
server-side programming with PHP, the text discusses page templates, form processing, session control, user login,
database access, and server-side HTTP requests. It also explores more advanced topics such as XML and PHP/MySQL.
Suitable for a one- or two-semester course at the advanced undergraduate or beginning graduate level, this
comprehensive and up-to-date guide helps readers learn modern Web technologies and their practical applications.
Numerous examples illustrate how the programming techniques and other elements work together to achieve practical
goals. Online Resource Encouraging hands-on practice, the book’s companion website at http://dwp.sofpower.com helps
readers gain experience with the technologies and techniques involved in building good sites. Maintained by the author,
the site offers: Live examples organized by chapter and cross-referenced in the text Programs from the text bundled in a
downloadable code package Searchable index and appendices Ample resource listings and information updates
Drilling and blasting is the most common and economic technique of rock excavation from the earliest days of invention
of explosives to these days of modernisation. Although there have been significant developments in blasting, application
of this technology for rock excavation induces damage to the remaining rock mass. The rock mass damage problem will
increase manifold if the blast loading is applied repeatedly as compared to single episode blast rounds. The damage can
easily extend a few meters into the rock mass and the deteriorated rock mass can give rise to serious support design
problems in tunnels and caverns. This book deals with the quantification of blast damage as a function of rock mass
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quality (Q), which can be used for assessment of damage levels, in case of repeated exposures of vibrations. A
correlation between damage and shear wave velocity was also established. The book also illustrates the effect of joint
orientations on blast damage to enhance the safety and stability of underground excavations.
Rock Dynamics – Experiments, Theories and Applications is a collection of scientific and technical papers presented at
the Third International Conference on Rock Dynamics and Applications (RocDyn-3, Trondheim, Norway, 26-27 June
2018). The papers in the book reflect the recent developments in experiment and theory as well as engineering
applications of rock dynamics. Rock dynamics studies the response of rock and rock masses under dynamic loading and
during the state transition from static loading to kinetic movement. It also includes the study of engineering
countermeasures to dynamic instability of rock and rock masses. The topics in the book include: - Dynamic theories Numerical simulation - Propagation of stress waves - Dynamic tests of rock - Stability of underground openings under
dynamic loading - Rockburst - Seismic monitoring - Dynamic rock support - Blasting - Earthquake-related rock structure
damage, etc. Applications, such as rockburst, dynamic rock support, seismic monitoring, blasting and earthquake-related
rock structure damage, are paid special attention in Rock Dynamics – Experiments, Theories and Applications. The
papers, from specialists both from mining and tunnelling branches, discuss commonly interested dynamic issues. Their
experience and knowledge in the application of rock dynamics are extremely valuable for all academics, engineers and
professionals who work with rock dynamics.
A comprehensive and illustrated desk reference with terms, definitions, explanations, abbreviations, trade names,
quantifications, units and symbols used in rock mechanics, drilling and blasting. Now including rock mechanics as well,
this updated edition presents 5127 terms, 637 symbols, 507 references, 236 acronyms, 108 formulas, 68 figures, 47 ta
This collection of symposium papers covers a wide range of topics on rock fragmentation, from carefully documented
case studies to attempts, for example, at fractal representation of the fracture process itself.
Blasting is the predominant rock excavation technique in tunnel/drifts. During blasting, the uncontrolled shock wave
movement caused damage to the surrounding rock strata. This results into additional support cost and time over run to
complete the project. The available controlled blasting techniques are costly and time consuming and hence not popular.
Thus, vibration based damage control technique has more applicability and popular world-wide. This book present the a
strong review of the causes of rock damage and the role of its influencing parameters on the extent of rock damage. The
mechanism of blast wave propagation and wave properties are also discussed. The controlled blasting techniques
proposed by different researchers time to time is also reviewed in details. The newly developed mathametical model for
controlling the rock damage based on propagation of blast wave is described which is validated using number of case
studies. To predict the extent of rock damage, artificial neural network model is also developed, which may act as an
expert system with large number of training data set.
These proceedings contain the scientific contributions presented at the 2nd Asian Rock Mechanics Symposium (ISRM
2001 - 2nd ARMS). The theme of the symposium was "Frontiers of Rock Mechanics and Sustainable Development in the
21st Century".
Rock Blasting and Explosives Engineering covers the practical engineering aspects of many different kinds of rock
blasting. It includes a thorough analysis of the cost of the entire process of tunneling by drilling and blasting in
comparison with full-face boring. Also covered are the fundamental sciences of rock mass and material strength, the
thermal decomposition, burning, shock initiation, and detonation behavior of commercial and military explosives, and
systems for charging explosives into drillholes. Functional descriptions of all current detonators and initiation systems are
provided. The book includes chapters on flyrock, toxic fumes, the safety of explosives, and even explosives applied in
metal working as a fine art. Fundamental in its approach, the text is based on the practical industrial experience of its
authors. It is supported by an abundance of tables, diagrams, and figures. This combined textbook and handbook
provides students, practitioners, and researchers in mining, mechanical, building construction, geological, and petroleum
engineering with a source from which to gain a thorough understanding of the constructive use of explosives.
This book, written for the benefit of engineering students and practicing engineers alike, is the culmination of the author's
four decades of experience related to the subject of electrical measurements, comprising nearly 30 years of experimental
research and more than 15 years of teaching at several engineering institutions. The unique feature of this book, apart
from covering the syllabi of various universities, is the style of presentation of all important aspects and features of
electrical measurements, with neatly and clearly drawn figures, diagrams and colour and b/w photos that illustrate details
of instruments among other things, making the text easy to follow and comprehend. Enhancing the chapters are
interspersed explanatory comments and, where necessary, footnotes to help better understanding of the chapter
contents. Also, each chapter begins with a "recall" to link the subject matter with the related science or phenomenon and
fundamental background. The first few chapters of the book comprise "Units, Dimensions and Standards"; "Electricity,
Magnetism and Electromagnetism" and "Network Analysis". These topics form the basics of electrical measurements and
provide a better understanding of the main topics discussed in later chapters. The last two chapters represent valuable
assets of the book, and relate to (a) "Magnetic Measurements", describing many unique features not easily available
elsewhere, a good study of which is essential for the design and development of most electric equipment – from motors
to transformers and alternators, and (b) "Measurement of Non-electrical Quantities", dealing extensively with the
measuring techniques of a number of variables that constitute an important requirement of engineering measurement
practices. The book is supplemented by ten appendices covering various aspects dealing with the art and science of
electrical measurement and of relevance to some of the topics in main chapters. Other useful features of the book
include an elaborate chapter-by-chapter list of symbols, worked examples, exercises and quiz questions at the end of
each chapter, and extensive authors' and subject index. This book will be of interest to all students taking courses in
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electrical measurements as a part of a B.Tech. in electrical engineering. Professionals in the field of electrical
engineering will also find the book of use.
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