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Rock Slopes From Mechanics To Decision Making
Introduces a new approach to rock mechanics called ``block theory,'' which formalizes
procedures for selecting proper shapes and orientations for excavations in hard jointed
rock. Applies block theory to rock slopes and underground excavations, and covers the
Q theory of rock classification, the empirical criterion of joint shear strength, rock
bolting, properties of weak rocks, statistical frequency of jointing, an empirical criterion
of rock strength, and design of underground supports. Contains many new problems
with worked-out solutions.
Rock mechanics is a multidisciplinary subject combining geology, geophysics, and
engineering and applying the principles of mechanics to study the engineering behavior
of the rock mass. With wide application, a solid grasp of this topic is invaluable to
anyone studying or working in civil, mining, petroleum, and geological engineering.
Rock Mechanics: An Introduction presents the fundamental principles of rock
mechanics in a clear, easy-to-comprehend manner for readers with little or no
background in this field. The text includes a brief introduction to geology and covers
stereographic projections, laboratory testing, strength and deformation of rock masses,
slope stability, foundations, and more. The authors—academics who have written
several books in geotechnical engineering—have used their extensive teaching
experience to create this accessible textbook. They present complex material in a lucid
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and simple way with numerical examples to illustrate the concepts, providing an
introductory book that can be used as a textbook in civil and geological engineering
programs and as a general reference book for professional engineers.
This book presents in-depth coverage of laboratory experiments, theories, modeling
techniques, and practices for the analysis and design of rock slopes in complex
geological settings. It addresses new concepts in connection with the kinematical
element method, discontinuity kinematical element method, integrated karst cave
stochastic model-limit equilibrium method, improved strength reduction method, and
fracture mechanics method, taking into account the relevant geological features. The
book is chiefly intended as a reference guide for geotechnical engineering and
engineering geology professionals, and as a textbook for related graduate courses.
The stability of rock slopes is an important issue in both civil and mining engineering.
On civil projects, rock cuts must be safe from rock falls and large-scale slope instability
during both construction and operation. In open pit mining, where slope heights can be
many hundreds of meters, the economics of the operation are closely related to the
steepest stable slope angle that can be mined. This extensively updated version of the
classic text, Rock Slope Engineering by Hoek and Bray, deals comprehensively with
the investigation, design and operation of rock slopes. Investigation methods include
the collection and interpretation of geological and groundwater data, and determination
of rock strength properties, including the Hoek Brown rock mass strength criterion.
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Slope design methods include the theoretical basis for the design of plane, wedge,
circular and toppling failures, and design charts are provided to enable rapid checks of
stability to be carried out. New material contained in this book includes the latest
developments in earthquake engineering related to slope stability, probabilistic analysis,
numerical analysis, blasting, slope movement monitoring and stabilization methods.
The types of stabilization include rock anchors, shotcrete, drainage and scaling, as well
as rock fall protecting methods involving barriers, ditches, nets and sheds. Rock
Slopes: Civil and Mining Engineering contains both worked examples illustrating data
interpretation and design methods, and chapters on civil and mining case studies. The
case studies demonstrate the application of design methods to the construction of
stable slopes in a wide variety of geological conditions. The book provides over 300
carefully selected references for those who wish to study the subject in greater detail. It
also includes an introduction by Dr. Evert Hoek.
Developments in Geotechnical Engineering, Vol. 14B: Rockslides and Avalanches, 2:
Engineering Sites focuses on initiatives to offer a foundation for studies of mass
movement phenomena in the Western Hemisphere. The selection first takes a look at
the contributions of Josef Stini to engineering, geology, and slope movement
investigations, the concept of Karl Terzhagi on rockslides, and the contributions of
Laurits Bjerrum to the mechanics of rockslides. Concerns cover stability of hard rock
slopes, influence of geological details, relation between slide process and remedial
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treatment, water pressure in pores and fractures, slope creep, rockslides, and
avalanches, and early warning of an impending slide. The publication then examines
rock slope movements with hydroelectric power projects in Mexico, Bighorn Reservoir
slides in Montana, U.S.A., rock avalanche and wave at Chungar, Peru, and wedge
rockslides in Libby Dam and Lake Koocanusa in Montana. The text examines Hogarth
Pit slope failure in Ontario, Canada, pit slope performance in shale in Wyoming U.S.A.,
Twin Buttes pit slope failure in Arizona, U.S.A., and the Prime Mine slope failure in
Arizona, U.S.A. Discussions focus on stability analyses, description of slope failures,
cause of failure, remedial actions, geotechnical properties of tertiary shales, and
subsequent slope performance. The selection is a valuable source of data for
researchers interested in rockslides and avalanches.
Rock Mechanics and Rock Engineering: From the Past to the Future contains the contributions
presented at EUROCK2016, the 2016 International Symposium of the International Society for
Rock Mechanics (ISRM 2016, Ürgüp, Cappadocia Region, Turkey, 29-31 August 2016). The
contributions cover almost all aspects of rock mechanics and rock engineering from theories to
engineering practices, emphasizing the future direction of rock engineering technologies. The
204 accepted papers and eight keynote papers, are grouped into several main sections: Fundamental rock mechanics - Rock properties and experimental rock mechanics - Analytical
and numerical methods in rock engineering - Stability of slopes in civil and mining engineering
- Design methodologies and analysis - Rock dynamics, rock mechanics and rock engineering
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Coupled processes in rock mass for underground storage and waste disposal - Rock mass
characterization - Petroleum geomechanics - Carbon dioxide sequestration - Instrumentationmonitoring in rock engineering and back analysis - Risk management, and - the 2016 Rocha
Medal Lecture and the 2016 Franklin Lecture Rock Mechanics and Rock Engineering: From
the Past to the Future will be of interest to researchers and professionals involved in the
various branches of rock mechanics and rock engineering. EUROCK 2016, organized by the
Turkish National Society for Rock Mechanics, is a continuation of the successful series of
ISRM symposia in Europe, which began in 1992 in Chester, UK.
Rock Slope Engineering covers the investigation, design, excavation and remediation of manmade rock cuts and natural slopes, primarily for civil engineering applications. It presents
design information on structural geology, shear strength of rock and ground water, including
weathered rock. Slope design methods are discussed for planar, wedge, circular and toppling
failures, including seismic design and numerical analysis. Information is also provided on
blasting, slope stabilization, movement monitoring and civil engineering applications. This fifth
edition has been extensively up-dated, with new chapters on weathered rock, including shear
strength in relation to weathering grades, and seismic design of rock slopes for pseudo-static
stability and Newmark displacement. It now includes the use of remote sensing techniques
such as LiDAR to monitor slope movement and collect structural geology data. The chapter on
numerical analysis has been revised with emphasis on civil applications. The book is written for
practitioners working in the fields of transportation, energy and industrial development, and
undergraduate and graduate level courses in geological engineering.
Rock Mechanics and Engineering: Prediction and Control of Landslides and Geological
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Disasters presents the state-of-the-art in monitoring and forecasting geotechnical hazards
during the survey and design, construction, and operation of a railway. This volume offers the
latest research and practical knowledge on the regularity of disaster-causing activities, and the
monitoring and forecasting of rockfalls, landslides, and debris flow induced by rainfall and
human activity. The book gives guidance on how to optimize railway design, prevent and
control measures during construction, and geological hazard remediation. The book also
advises engineers on how to achieve traffic safety on high-speed railways. Eleven chapters
present best practices in the prediction and control of landslides and rockfalls in geological
disasters, derived from years of geotechnical engineering research and practice on high-speed
railways in China. High-speed railways bring characteristic geotechnical challenges including a
complete maintenance system, a long railway line, and the subjection of the geological body to
cyclic loads. Since the damage to the geological body is influenced by fatigue as well as rock
and soil strength and hydrology, the study of geotechnical hazards to high-speed rail is very
complex. Monitoring and predicting such hazards on high-speed railways is a significant
challenge to their safe construction and operation. Presents the latest technical achievement
and development trends in landslide and rockfall forecasting Considers the challenges of highspeed railways to the prediction and control of geotechnical hazards Gives both in-situ and
laboratory tests for rockfalls, and considers the collapse process of rock slopes Describes the
principles of slope monitoring with specific reference to high-speed rail Details an automatic
monitoring system for geotechnical hazards to high-speed rail
Although theoretical in character, this book provides a useful source of information for those
dealing with practical problems relating to rock and soil mechanics - a discipline which, in the
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view of the authors, attempts to apply the theory of continuum to the mechanical investigation
of rock and soil media. The book is in two separate parts. The first part, embodying the first
three chapters, is devoted to a description of the media of interest. Chapter 1 introduces the
main argument and discusses the essence of the discipline and its links with other branches of
science which are concerned, on the one hand, with technical mechanics and, on the other,
with the properties, origins, and formation of rock and soil strata under natural field conditions.
Chapter 2 describes mechanical models of bodies useful for the purpose of the discourse and
defines the concept of the limit shear resistance of soils and rocks. Chapter 3 gives the actual
properties of soils and rocks determined from experiments in laboratories and in situ. Several
tests used in geotechnical engineering are described and interconnections between the
physical state of rocks and soils and their rheological parameters are considered. The second
part of the book considers the applications of various theories which were either first developed
for descriptive purposes in continuum mechanics and then adopted in soil and rock mechanics,
or were specially developed for the latter discipline. Chapter 4 discusses the application of the
theory of linear viscoelasticity in solving problems of stable behaviour of rocks and soils.
Chapter 5 covers the use of the groundwater flow theory as applied to several problems
connected with water movement in an undeformable soil or rock skeleton. Chapter 6 is a
natural expansion of the arguments put forward in the previous chapter. Here the movement of
water is regarded as the cause of deformation of the rock or soil skeleton and the consolidation
theory developed on this basis is presented in a novel formulation. Some new engineering
solutions are also reported. The seventh chapter is devoted to the limit state theory as applied
to the study of the mechanical behaviour of soils and rocks. It presents some new solutions
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and methods which include both static and kinematic aspects of the problem, and some
original effective methods for investigating media of limited cohesion. The final chapter gives a
systematic account of the mechanics of highly dispersed soils, commonly called clays.
Deals with the methods of assessing the stability of rock slopes and the techniques of
improving the stability conditions of natural and artificial slopes which are at risk. It also
describes survey and measurement methods to model the behaviour of rock masses.

This proceedings volume contains over 300 papers on rock mechanics and engineering
with contributors from all over Asia and many other parts of the world. Seven keynote
papers summarize the state-of-the-art in rock engineering including topics such as
underground rock caverns. The technical papers cover a wide range of rock mechanics
and engineering topics: rock tunnels, caverns, mining, rock slopes and dams, rock
blasting, rock burst and failure, rock properties, rock mass, rock joints, and block
theory. Numerous valuable rock engineering case studies are also reported. This
volume should serve as a useful reference for the engineers and researchers in rock
mechanics and rock engineering. Sample Chapter(s). Chapter 1: Forensic Engineering
for Underground Construction (244 KB). Contents: Tunnelling; Rock Caverns; Mining;
Blasting and Dynamics; Support and Reinforcement; Rock Mass; Rock Properties;
Discontinuities; Block Theory and DDA; Failure, Fracture and Burst; Dams and Slopes;
Other Applications. Readership: Graduate students, academics and researchers in civil
engineering and engineering mechanics.
Rock Slope EngineeringCivil Applications, Fifth EditionCRC Press
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This classic handbook deals with the geotechnical problems of rock slope design. It has
been written for the non-specialist mining or civil engineer, with worked examples,
design charts, coverage of more detailed analytical methods, and of the collection and
interpretation of geological and groundwater information and tests for the mechanical
properties of rock.
With the ever-increasing developmental activities as diverse as the construction of
dams, roads, tunnels, underground powerhouses and storage facilities, petroleum
exploration and nuclear repositories, a more comprehensive and updated
understanding of rock mass is essential for civil engineers, engineering geologists,
geophysicists, and petroleum and mining engineers. Though some contents of this vast
subject are included in under-graduate curriculum, there are full-fledged courses on
Rock Mechanics/Rock Engineering in postgraduate programmes in civil engineering
and mining engineering. Much of the material presented in this book is also taught to
geology and geophysics students. In addition, the book is suitable for short courses
conducted for teachers, practising engineers and engineering geologists. This book,
with contributions from a number of authors with expertise and vast experience in
various areas of rock engineering, gives an in-depth analysis of the multidimensional
aspects of the subject. The text covers a wide range of topics related to engineering
behaviour of rocks and rock masses, their classifications, interpretation of geological
mapping of joints through stereographic projection, in situ stress measurements,
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laboratory and field tests, stability of rock slopes, foundations of structures, including
dams and support systems for underground excavations. The Third Edition of the book
is further enriched with the addition of a number of case histories in which the analyses
and designs were carried out by adopting rock mass parameters as per RMR, Q or
GSI. The consequence of such an approach is critically examined. With the adoption of
parameters from joint factor, excellent performance prediction has been demonstrated
for anisotropic rocks and tunnel. Various expressions developed for Kn and Ks for
different conditions are included for adoption in numerical analyses. When dilatancy
component is separated, the scale effect on shear response is insignificant. This edition
provides a comprehensive understanding of rock mass response and enables students
to tackle rock engineering problems more confidently and realistically, and therefore it
will be of immense benefit to students, teachers, professionals and designers alike.
Rock Mechanics: Achievements and Ambitions contains the papers accepted for the
2nd ISRM International Young Scholars’ Symposium on Rock Mechanics, which was
sponsored by the ISRM and held on 14–16 October 2011 in Beijing, China, immediately
preceding the 12th ISRM Congress on Rock Mechanics. Highlighting the work of young
teachers, researchers and practitioners, the present work provides an important
stimulus for the next generation of rock engineers, because in the future there will be
more emphasis on the use of the Earth’s resources and their sustainability, and more
accountability of engineers’ decisions. In this context, it is entirely appropriate that the
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Symposium venue for the young scholars was in China — because of the rock
mechanics related work that is anticipated in the future. For example, in the Chinese
Academy of Sciences report, “Energy Science and Technology in China: A Roadmap
to 2050”, it is predicted that China’s total energy demand will reach 31, 45, 61 and 66
x 108 tce (tonnes of coal equivalent) in 2010, 2020, 2035, 2050. The associated per
capita energy consumption for the same years is estimated at 2.3, 3.1, 4.1 and 4.6 tce.
This increasing demand will be met, inter alia, by the continued operation and
development of new coal mines, hydroelectric plants and nuclear power stations with
one or more underground nuclear waste repositories, all of which will be improved by
more modern methods of rock engineering design developed by young scholars. In
particular, enhanced methods of site investigation, rock characterisation, rock failure
understanding, computer modelling, and rock excavation and support are needed. The
topics in the book include contributions on: - Field investigation and observation - Rock
constitutive relations and property testing - Numerical and physical modeling for rock
engineering - Information technology, artificial intelligence and other advanced
techniques - Underground and surface excavation and reinforcement techniques Dynamic rock mechanics and blasting - Predication and prevention of geoenvironmental hazard - Case studies of typical rock engineering Many of the 200
papers address these topics and demonstrate the skills of the young scholars,
indicating that we can be confident in the continuing development of rock mechanics
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and rock engineering, leading to more efficient, safer and economical structures built on
and in rock masses. Rock Mechanics: Achievements and Ambitions will appeal to
professionals, engineers and academics in rock mechanics, rock engineering,
tunnelling, mining, earthquake engineering, rock dynamics and geotechnical
engineering.
Since the 1990s five books onApplications of Computational Mechanics in Geotechnical
Engineering have been published. Innovative Numerical Modelling in Geomechanics is
the 6th and final book in this series, and contains papers written by leading experts on
computational mechanics. The book treats highly relevant topics in the field of
geotechnic
This comprehensive introduction to rock mechanics treats the basics of rock mechanics
in a clear and straightforward manner and discusses important design problems in
terms of the mechanics of materials. This extended second edition includes an
additional chapter on rock bursts and bumps, a part on basic dynamics, and numerous
additional examples and exercises throughout the chapters. Developed for a complete
class in rock engineering, Design Analysis in Rock Mechanics, Second Edition uniquely
combines the design of surface and underground rock excavations and addresses:
Rock slope stability in surface excavations, from planar block and wedge slides to
rotational and toppling failures Shaft and tunnel stability, ranging from naturally
supported openings to analysis and design of artificial support and reinforcement
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systems Entries and pillars in stratified ground Three-dimensional caverns, with an
emphasis on cable bolting and backfill Geometry and forces of chimney caving,
combination support, and trough subsidence Rock bursts and bumps in underground
excavations, with a focus on dynamic phenomena and on fast and sometimes
catastrophic failures The numerous exercises and examples familiarize the reader with
solving basic practical problems in rock mechanics through various design analysis
techniques and their applications. Supporting the main text, appendices provide
supplementary information about rock, joint, and composite properties, rock mass
classification schemes, useful formulas, and an extensive literature list. The large
selection of problems at the end of each chapter can be used for homework
assignments. Explanatory and illustrative in character, this volume is suited for courses
in rock mechanics, rock engineering and geological engineering design for
undergraduate and first-year graduate students in mining, civil engineering, and applied
earth sciences. Moreover, it will form a good introduction to the subject of rock
mechanics for earth scientists and engineers from other disciplines.
An Ideal Source for Geologists and Others with Little Background in Engineering or
Mechanics Practical Rock Mechanics provides an introduction for graduate students as
well as a reference guide for practicing engineering geologists and geotechnical
engineers. The book considers fundamental geological processes that give rise to the
nature of rock masses and control their mechanical behavior. Stresses in the earth’s
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crust are discussed and methods of measurement and prediction explained. Ways to
investigate, describe, test, and characterize rocks in the laboratory and at project scale
are reviewed. The application of rock mechanics principles to the design of engineering
structures including tunnels, foundations, and slopes is addressed. The book is
illustrated throughout with simple figures and photographs, and important concepts are
illustrated by modern case examples. Mathematical equations are kept to the minimum
necessary and are explained fully—the book leans towards practice rather than theory.
This text: Addresses the principles of rock mechanics as it applies to both structural
geology and engineering practice Demonstrates the importance of and methods of
geological characterisation to rock engineering Examines the standard methods of rock
mechanics testing and measurement as well as interpretation of data in practice
Explains connections between main parameters both empirically as well as on the basis
of scientific theory Provides examples of the practice of rock mechanics to major
engineering projects Practical Rock Mechanics teaches from first principles and aids
readers’ understanding of the concepts of stress and stress transformation and the
practical application of rock mechanics theory. This text can help ensure that ground
models and designs are correct, realistic, and produced cost-effectively.
Ore extraction through surface and underground mining continues to involve deeper
excavations in more complex rock mass conditions. Communities and infrastructure are
increasingly exposed to rock slope hazards as they expand further into rugged
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mountainous terrains. Energy needs are accelerating the development of new
hydroelectric dams and exploit
During the last two decades rock mechanics in Europe has been undergoing some
major transformation. The reduction of mining activities in Europe affects heavily on
rock mechanics teaching and research at universities and institutes. At the same time,
new emerging activities, notably, underground infrastructure construction, geothermal
energy develo
This comprehensive introduction to rock mechanics treats the basics of rock mechanics in a
clear and straightforward manner and discusses important design problems in terms of the
mechanics of materials. This extended third edition includes an additional chapter on
Foundations on Jointed Rock. Developed for a complete class in rock engineering, this volume
uniquely combines the design of surface and underground rock excavations and addresses: •
rock slope stability in surface excavations, from planar block and wedge slides to rotational and
toppling failures • shaft and tunnel stability, ranging from naturally-supported openings to
analysis and design of artificial support and reinforcement systems • entries and pillars in
stratified ground • three-dimensional caverns, with emphasis on cable bolting and backfill •
geometry and forces of chimney caving, combination support and trough subsidence • rock
bursts and bumps in underground excavations, with focus on dynamic phenomena and on fast
and sometimes catastrophic failures. The numerous exercises and examples familiarize the
reader with solving basic practical problems in rock mechanics through various design analysis
techniques and their applications. Supporting the main text, appendices provide supplementary
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information about rock, joint, and composite properties, rock mass classification schemes,
useful formulas, and an extensive literature list. The large selection of problems at the end of
each chapter can be used for home assignment. A solutions manual is available to course
instructors. Explanatory and illustrative in character, this volume is suited for courses in rock
mechanics, rock engineering and geological engineering design for undergraduate and first
year graduate students in mining, civil engineering and applied earth sciences. Moreover, it will
form a good introduction to the subject of rock mechanics for earth scientists and engineers
from other disciplines.
Engineering Rock Mechanics Part II: Illustrative Worked Examples can be used as an
independent book or alternatively it complements an earlier publication called Engineering
Rock Mechanics: An Introduction to the Principles by the same authors. It contains illustrative
worked examples of engineering rock mechanics in action as the subject applies to civil,
mining, petroleum and environmental engineering. The book covers the necessary
understanding and the key techniques supporting the rock engineering design of structural
foundations, dams, rock slopes, wellbores, tunnels, caverns, hydroelectric schemes and
mines. There is a question and worked answer presentation with the question and answer sets
collated into twenty chapters which match the subject matter of the first book.
Analysis, Modeling & Design is the third volume of the five-volume set Rock Mechanics and
Engineering and contains twenty-eight chapters from key experts in the following fields: Numerical Modeling Methods; - Back Analysis; - Risk Analysis; - Design and Stability Analysis:
Overviews; - Design and Stability Analysis: Coupling Process Analysis; - Design and Stability
Analysis: Blast Analysis and Design; - Rock Slope Stability Analysis and Design; - Analysis
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and Design of Tunnels, Caverns and Stopes. The five-volume set “Comprehensive Rock
Engineering”, which was published in 1993, has had an important influence on the
development of rock mechanics and rock engineering. Significant and extensive advances and
achievements in these fields over the last 20 years now justify the publishing of a comparable,
new compilation. Rock Mechanics and Engineering represents a highly prestigious, multivolume work edited by Professor Xia-Ting Feng, with the editorial advice of Professor John A.
Hudson. This new compilation offers an extremely wideranging and comprehensive overview
of the state-of-the-art in rock mechanics and rock engineering and is composed of peerreviewed, dedicated contributions by all the key experts worldwide. Key features of this set are
that it provides a systematic, global summary of new developments in rock mechanics and
rock engineering practices as well as looking ahead to future developments in the fields.
Contributors are worldrenowned experts in the fields of rock mechanics and rock engineering,
though younger, talented researchers have also been included. The individual volumes cover
an extremely wide array of topics grouped under five overarching themes: Principles (Vol. 1),
Laboratory and Field Testing (Vol. 2), Analysis, Modelling and Design (Vol. 3), Excavation,
Support and Monitoring (Vol. 4) and Surface and Underground Projects (Vol. 5). This multivolume work sets a new standard for rock mechanics and engineering compendia and will be
the go-to resource for all engineering professionals and academics involved in rock mechanics
and engineering for years to come.
Until a few years ago, hydropower, road tunneling and mining were the main fields interested
in rock mechanics. Now, however, rock mechanics is becoming increasingly important in many
more branches - the most significant globally being the disposal of hazardous, especially
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radiaoctive, waste in deeply located repositories. This has raised a number of new aspects on
the mechanical behaviour of large rock masses hosting repositories and of smaller rock
elements forming the nearfield of tunnels and boreholes with waste containers. The geological
background and above all rock structure form the basis of this book. The structural scheme
proposed is referred to explain the scale-dependent behaviour of rock. Thus, the reason for
differences in strength and strain properties of different types and volumes of rocks is shown in
a very clear fasion, using simple material models and very basic numerical models. The
author's academic background in both geology and soil and rock mechanics and his long
experience in practical design and construction work has led to an unusually pedagogic way of
dealing with the subject. The book is intended for use by consultants in engineering geology
and waste disposal and by students of these subjects. However, engineers and geologists with
a limited background in stress/strain and fracture theory and computer-based calculation
methods will also find the book attractive.
This new addition to the 'Short Course' series combines both soil and rock slope engineering in effect, two short courses - in one concise volume. Like its acclaimed companion volume A
Short Course in Foundation Engineering, this book focuses on the essentials, explaining
simple methods of stability analysis and applying them to a wide range of practical
applications. This invaluable resource provides with you: - A full explanation of the
fundamentals of soil mechanics and rock mechanics involved in the understanding of slope
engineering - An outline of the methods used in carrying out slope stability analysis 'by hand' to
enable the checking of computer outputs - A brief introduction to software applications for
slope stability analysis and where to find them - A review of the principles of investigation and
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stabilisation of slope failures A Short Course in Soil and Rock Slope Engineering is an
indispensable manual for practising civil engineering and engineering geologists. It is also a
valuable resource for students because particular emphasis is put on explaning the basic soil
and rock mechanics involved in understanding and designing soil and rock slopes. Included
with this book is a CD of the software package 'SLOPE/W Student Edition' by GEO-SLOPE
International Ltd.
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