rock mechanics and rock engineering

Rock Mechanics and Rock Engineering: Understanding the Foundations of Subsurface Stability

rock mechanics and rock engineering form the backbone of numerous fields that involve working
with underground structures and natural rock formations. Whether it's constructing tunnels, mining
operations, or designing stable foundations for large buildings, the study and application of rock
mechanics are critical to ensuring safety and efficiency. Let’s dive into what these disciplines entail,
why they matter, and how they are applied in the real world.

What Are Rock Mechanics and Rock Engineering?

At its core, rock mechanics is the science that focuses on the behavior of rock materials when
subjected to force or stress. It looks into the physical and mechanical properties of rock—how it reacts
under pressure, tension, or shear—and how these reactions influence the stability of rock masses.
Rock engineering, on the other hand, applies these scientific principles to design and construct safe
and reliable structures in or on rock formations.

These two fields are tightly intertwined. Rock mechanics provides the theoretical understanding and

testing methods, while rock engineering translates that knowledge into practical solutions for
engineering challenges involving rocks.

The Role of Rock Mechanics in Engineering Projects

Understanding the mechanical behavior of rocks is crucial before any underground excavation or
construction project begins. Rock masses are inherently complex materials, characterized by joints,
faults, fissures, and varying mineral compositions. Rock mechanics helps engineers predict how these
heterogeneous materials will behave under different conditions.

For example, when designing a tunnel through a mountainous region, rock mechanics allows
engineers to assess the strength and deformability of the rock, estimate potential failure zones, and
choose the right support systems like rock bolts or shotcrete.

Key Concepts in Rock Mechanics

Rock mechanics involves several important concepts that help describe and predict rock behavior.
Some of these include:

Stress and Strain in Rock Masses

Stress refers to the force applied to a rock per unit area, while strain is the deformation or



displacement experienced by the rock under stress. Understanding how rocks respond to different
types of stresses—compressive, tensile, and shear—is fundamental in evaluating their stability.

Rock Strength and Failure Criteria

The strength of rock determines its ability to withstand loads without breaking or deforming
excessively. Engineers use failure criteria, such as the Mohr-Coulomb or Hoek-Brown criteria, to
predict when a rock mass will fail. These criteria consider factors like cohesion, internal friction angle,
and the presence of discontinuities.

Discontinuities and Joint Systems

Natural rock formations are rarely intact; they contain joints, fractures, and faults that significantly
influence their mechanical behavior. Characterizing these discontinuities is vital because they often
act as planes of weakness where failure can initiate.

Deformation and Time-Dependent Behavior

Some rocks exhibit time-dependent deformation, also known as creep, which can affect long-term
stability. Understanding creep behavior is especially important in deep underground excavations or
when designing foundations that need to last decades.

Applications of Rock Engineering

Rock engineering applies the principles of rock mechanics to design and implement engineering
solutions in various fields.

Tunneling and Underground Excavations

One of the most visible applications of rock engineering is in the construction of tunnels for
transportation, utilities, or mining. Engineers must evaluate the rock mass’s quality, anticipate ground
movements, and design support systems that prevent collapses. The use of numerical modeling and
in-situ testing techniques helps optimize tunnel design to balance safety and cost.

Mining Engineering

Mining operations rely heavily on rock mechanics to ensure the stability of mine shafts, stopes, and
waste dumps. Rock engineers analyze rock mass behavior to prevent rock bursts, collapses, and to
design efficient extraction methods that minimize risks.



Slope Stability and Landslide Prevention

In open-pit mining or natural terrain, rock engineering helps assess and mitigate the risk of slope
failures. By understanding the geological conditions and stress distributions, engineers can design
stabilization measures such as retaining walls, drainage systems, or rock anchors.

Foundation Engineering

Large infrastructure projects often require foundations anchored in rock. Rock engineering ensures
that the foundations are safe by evaluating the rock’s load-bearing capacity and potential for
weathering or chemical degradation.

Modern Techniques and Tools in Rock Mechanics and
Engineering

Advancements in technology have significantly enhanced our ability to analyze and work with rock
masses.

Geotechnical Site Investigations

Before any project, engineers conduct thorough site investigations involving drilling, sampling, and in-
situ testing to gather data about rock properties. Techniques like borehole logging, seismic velocity
tests, and pressuremeter tests provide valuable insights into the subsurface conditions.

Numerical Modeling and Simulation

Modern software tools allow engineers to create detailed models of rock masses and simulate their
behavior under various loading conditions. Finite element and discrete element methods help predict
deformation, stress distribution, and failure mechanisms, allowing for better-informed design
decisions.

Monitoring and Instrumentation

During construction and operation, monitoring rock mass behavior is critical. Instruments such as
extensometers, inclinometers, and piezometers provide real-time data on displacement, stress
changes, and groundwater pressures, helping engineers respond proactively to potential problems.



Challenges and Considerations in Rock Engineering

Working with rock presents unique challenges that require careful consideration.

Heterogeneity and Anisotropy

Rocks are rarely uniform; their properties can vary widely over short distances. This heterogeneity
means that data from one location may not represent the entire rock mass. Additionally, many rocks
exhibit anisotropic behavior, meaning their strength and deformation characteristics differ depending
on the direction of the applied stress.

Environmental and Safety Concerns

Rock engineering projects must address environmental impacts, such as groundwater contamination
or habitat disruption. Safety is paramount, as rock failures can lead to catastrophic consequences.
Hence, rigorous risk assessments and adherence to safety standards are integral throughout the
project lifecycle.

Uncertainty and Risk Management

Due to the complex nature of rock masses and limitations in data, uncertainty is inherent in rock
engineering. Engineers use probabilistic methods and conservative design approaches to manage
risks and ensure the robustness of their solutions.

The Future of Rock Mechanics and Rock Engineering

As infrastructure demands grow and projects extend into more challenging environments, the role of
rock mechanics and rock engineering will only become more crucial. Emerging trends include:

- Integration of artificial intelligence and machine learning to analyze vast geological datasets and
improve predictive models.

- Development of more sophisticated remote sensing and geophysical techniques for non-invasive
subsurface characterization.

- Use of sustainable and innovative materials for rock support systems that reduce environmental
impact.

The continuous advancement in these fields promises safer, more cost-effective, and environmentally
responsible engineering solutions where rock masses are involved.

Rock mechanics and rock engineering might seem specialized, but their influence touches many
aspects of modern life—from the tunnels we travel through to the buildings we inhabit. By blending
scientific understanding with practical engineering, these disciplines ensure that our interactions with



the Earth’s rocky foundations are both safe and sustainable.

Frequently Asked Questions

What is rock mechanics and why is it important in
engineering?

Rock mechanics is the study of the behavior of rock materials and rock masses subjected to force
fields of their physical environment. It is important in engineering because it helps in the design and
construction of structures like tunnels, slopes, foundations, and mining excavations by understanding
the stability and strength of rock formations.

How do rock engineering principles apply to tunnel
construction?

Rock engineering principles are applied in tunnel construction to assess the stability of the rock mass,
design appropriate support systems, and predict potential failure modes. This involves analyzing rock
properties, stress distribution, and groundwater conditions to ensure safe and cost-effective tunnel
excavation and maintenance.

What are the common methods used for rock mass
characterization?

Common methods for rock mass characterization include geological mapping, core drilling and
logging, geophysical surveys, in-situ stress measurements, and laboratory testing of rock samples.
These methods help determine rock quality, strength, discontinuities, and other properties critical for
engineering design.

How does rock mechanics contribute to slope stability
analysis in open-pit mining?

Rock mechanics contributes to slope stability analysis by providing insights into the strength and
failure mechanisms of rock slopes. It involves evaluating the geometry of slopes, rock mass
properties, discontinuities, and external forces like water pressure to predict potential landslides and
design safe slope angles and reinforcement measures.

What role does numerical modeling play in rock engineering?

Numerical modeling plays a crucial role in rock engineering by simulating the mechanical behavior of
rock masses under various loading and boundary conditions. It helps engineers predict stress
distribution, deformation, and failure mechanisms, enabling optimized design and risk assessment for
projects such as tunnels, slopes, and underground excavations.



Additional Resources

Rock Mechanics and Rock Engineering: A Comprehensive Professional Review

rock mechanics and rock engineering form the backbone of numerous critical industries,
including mining, civil construction, and petroleum extraction. These interrelated disciplines focus on
understanding the behavior of rock masses under various natural and human-induced forces,
ensuring structural stability, safety, and efficiency in projects involving subsurface and surface rock
formations. As infrastructure development increasingly demands deeper excavations and more
complex underground facilities, the role of rock mechanics and rock engineering continues to expand
in both scope and importance.

Understanding Rock Mechanics and Rock Engineering

At its core, rock mechanics is a branch of geotechnical engineering dedicated to studying the
mechanical behavior of rock materials. Researchers and practitioners analyze rock strength,
deformation, fracture propagation, and stress distribution to predict how rock masses will respond to
excavation, loading, or environmental changes. Rock engineering, by contrast, applies these
fundamental principles to design and construct safe and economically viable structures, such as
tunnels, dams, slopes, and underground mines.

The synergy between these fields is essential. While rock mechanics provides the scientific
foundation, rock engineering translates that knowledge into practical solutions. This dynamic is

especially critical when dealing with heterogeneous rock masses, where discontinuities like joints,
faults, and fractures complicate the prediction of rock behavior.

Key Concepts in Rock Mechanics

Understanding rock mechanics requires grasping several fundamental concepts:
e Rock Strength: The ability of rock to withstand stress without failure. It varies widely
depending on mineral composition, grain size, and weathering.

e Stress and Strain: Stress refers to the internal forces per unit area within rock, while strain
measures deformation resulting from applied stress.

¢ Elasticity and Plasticity: Elastic rock deforms under stress but returns to its original shape
once the stress is removed. Plastic deformation, however, leads to permanent changes.

e Fracture Mechanics: Analysis of crack initiation and propagation, crucial for assessing rock
stability and predicting failure modes.

e Discontinuities: Natural breaks such as faults, joints, and bedding planes which influence rock
mass behavior significantly.



These principles help engineers assess risks and design supports that prevent catastrophic failures.

Applications and Importance of Rock Engineering

Rock engineering stands at the intersection of geology, material science, and engineering design. Its
applications extend across multiple sectors:

Mining Industry

Mining operations heavily rely on rock engineering to develop safe underground layouts and open-pit
slopes. The stability of mine shafts and tunnels depends on a thorough understanding of rock
mechanics. Poor rock engineering can lead to collapses, endangering workers and halting extraction
processes. Conversely, optimized designs can enhance ore recovery and reduce operational costs.

Civil Infrastructure

Large-scale civil projects, including dams, bridges, and highways, often require excavation and
foundation work in rock environments. Rock engineering principles guide the design of retaining walls,
anchor systems, and slope stabilization measures. For example, in dam construction, understanding
rock mass permeability and fracture patterns is critical to prevent seepage and structural failure.

Underground Construction

The growing need for subway systems, utility tunnels, and underground storage demands precise
rock engineering to mitigate risks. Engineers use rock mechanics data to select excavation methods,
support systems, and monitoring techniques. The choice between drill-and-blast or tunnel boring
machines (TBMs) largely depends on rock type and mechanical properties.

Petroleum and Geothermal Energy

Rock mechanics contributes to reservoir characterization and wellbore stability analysis in oil and gas
extraction. In geothermal energy projects, engineers assess rock permeability and thermal
conductivity to optimize heat extraction. Understanding fracturing mechanisms is also crucial for
hydraulic fracturing operations.

Technological Advances and Analytical Methods

Recent decades have witnessed significant advancements in the tools and methodologies used in
rock mechanics and rock engineering.



Numerical Modeling

Sophisticated software such as FLAC3D, UDEC, and ABAQUS allows for detailed simulation of rock
behavior under complex stress fields. Numerical models can incorporate rock anisotropy,
discontinuities, and non-linear material properties, enabling engineers to predict failure mechanisms
and optimize support design before construction begins.

Field Testing and Monitoring

In situ testing methods—Ilike borehole jack tests, pressuremeter tests, and seismic velocity
measurements—provide real-time data to validate models. Additionally, instrumentation such as
extensometers, inclinometers, and microseismic sensors monitor deformation and stress changes
during construction or mining operations, allowing for early warning and adaptive management.

Laboratory Testing

Laboratory experiments, including uniaxial and triaxial compression tests, direct shear tests, and
permeability assessments, help characterize rock samples' mechanical and hydraulic properties.
These tests inform parameters used in design and modeling efforts.

Challenges in Rock Mechanics and Rock Engineering

Despite technological progress, several challenges persist:

* Heterogeneity and Scale Effects: Rock masses are inherently heterogeneous. Laboratory
test results on small samples may not accurately represent large-scale behavior, complicating
design assumptions.

¢ Uncertainty in Discontinuities: Mapping and characterizing fractures and faults at depth is
difficult, leading to uncertainty in stability predictions.

e Environmental Impact: Excavation and rock modification can have significant environmental
consequences, from groundwater contamination to induced seismicity.

e Cost Constraints: Advanced testing and monitoring increase project costs, sometimes limiting
their use in smaller projects.

Addressing these issues requires a multidisciplinary approach and continuous innovation.



Comparative Analysis: Traditional vs. Modern Approaches

Traditional rock engineering relied heavily on empirical methods and conservative design principles
derived from experience and field observation. While these approaches ensured safety, they often
resulted in overdesign and increased costs.

Modern approaches integrate quantitative data from field tests, laboratory experiments, and
numerical simulations, enabling more precise and economical designs. For example, the adoption of

3D geological modeling and real-time monitoring has transformed tunnel construction, reducing
delays and improving safety outcomes.

Future Trends in Rock Mechanics and Rock Engineering

The future of these disciplines is intertwined with emerging technologies and global development
trends.

Integration of Artificial Intelligence and Machine Learning

Al algorithms can analyze vast datasets from monitoring instruments to detect subtle patterns
indicating potential failures. Machine learning models improve prediction accuracy for rock mass
behavior under varying conditions, facilitating proactive risk management.

Sustainable and Resilient Design

There is growing emphasis on minimizing environmental footprints and enhancing the resilience of
rock-engineered structures against climate change effects, such as increased rainfall or seismic
activity.

Advanced Materials and Support Systems

Innovations in rock support materials, including fiber-reinforced composites and smart anchors
equipped with sensors, promise to enhance safety and extend service life.

Deep and Complex Excavations

As urbanization intensifies, underground space utilization will increase, necessitating more
sophisticated rock engineering solutions for deep metro systems, underground data centers, and
energy storage facilities.

Rock mechanics and rock engineering remain dynamic and evolving fields. Their integration of



science, technology, and practical application ensures that critical infrastructure projects can proceed
safely and sustainably, even in the most challenging geological settings.
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rock mechanics and rock engineering: Rock Mechanics and Rock Engineering: From
the Past to the Future Resat Ulusay, 2016-11-18 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, Urgiip, 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 at historical sites and monuments - Underground excavations in civil and mining
engineering - Coupled processes in rock mass for underground storage and waste disposal - Rock
mass characterization - Petroleum geomechanics - Carbon dioxide sequestration -
Instrumentation-monitoring 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 mechanics and rock engineering: New Challenges in Rock Mechanics and Rock
Engineering Roberto Tomas, Miguel Cano, Adrian Riquelme, José Luis Pastor, David Benavente,
Salvador Ordonez, 2024-07-29 New Challenges in Rock Mechanics and Rock Engineering includes
the contributions presented at the ISRM European Rock Mechanics Symposium Eurock 2024
(Alicante, Spain, 15-19 July 2024), and explores cutting-edge advancements in rock mechanics and
rock engineering. This comprehensive compilation covers various aspects of rock mechanics and
rock engineering, including: rock properties, testing methods, infrastructure and mining rock
mechanics, design analysis, stone heritage preservation, geophysics, numerical modeling,
monitoring techniques, underground excavation support, risk assessment, and the application of
EUROCODE-7 in rock engineering. Furthermore, it addresses areas like geomechanics for the oil
and gas industry, applications of artificial intelligence, remote sensing methodologies and
geothermal technology. New Challenges in Rock Mechanics and Rock Engineering covers the latest
breakthroughs and tackles the new challenges in rock mechanics and rock engineering, is aimed at
scientists and professionals in these fields, and serves as an essential resource for keeping up to
date with industry trends and solutions.

rock mechanics and rock engineering: Rock Mechanics and Rock Engineering Omer Aydan,
2019

rock mechanics and rock engineering: Rock Engineering and Rock Mechanics:
Structures in and on Rock Masses R. Alejano, Aurea Perucho, Claudio Olalla, Rafael Jiménez,
2014-05-12 Rock Engineering and Rock Mechanics: Structures in and on Rock Masses covers the
most important topics and state-of-the-art in the area of rock mechanics, with an emphasis on
structures in and on rock masses. The 255 contributions (including 6 keynote lectures) from the
2014 ISRM European Rock Mechanics Symposium (EUROCK 2014, Vigo, Spain, 27-29 Ma
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rock mechanics and rock engineering: Rock Mechanics and Rock Engineering Resat Ulusay,
Omer Aydan, Ergn Tuncay, 2016-08-19 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, Urgiip, 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 at historical sites and monuments - Underground excavations in civil and mining
engineering - Coupled processes in rock mass for underground storage and waste disposal - Rock
mass characterization - Petroleum geomechanics - Carbon dioxide sequestration -
Instrumentation-monitoring 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 mechanics and rock engineering: Rock Mechanics and Rock Engineering Omer
Aydan, 2019

rock mechanics and rock engineering: Rock Mechanics and Rock Engineering Omer
Aydan, 2019-12-06 The two-volume set Rock Mechanics and Rock Engineering is concerned with the
application of the principles of mechanics to physical, chemical and electro-magnetic processes in
the upper-most layers of the earth and the design and construction of the rock structures associated
with civil engineering and exploitation or extraction of natural resources in mining and petroleum
engineering. Volume 1, Fundamentals of Rock Mechanics, discusses rock-constituting elements,
discontinuities and their behavior under various physical and chemical actions in nature. The
governing equations together with constitutive laws and experimental techniques and the solution
techniques are explained and some examples of applications are given. A number of chapters are
devoted to possible new directions in rock mechanics. Rock Mechanics and Rock Engineering is
intended to be a fundamental resource for younger generations and newcomers and a reference
book for experts specialized in Rock Mechanics and Rock Engineering and associated with the fields
of mining, civil and petroleum engineering, engineering geology, and/or specialized in Geophysics
and concerned with earthquake science and engineering.

rock mechanics and rock engineering: Prediction And Performance In Rock Mechanics and
Rock Engineering Giovanni Barla, 2022-05-04 A collection of conference proceedings on rock
mechanics and rock engineering covering such topics as: foundations of dams, bridges and large
structures; mining structures; formulation of geotechnical models; rock mass characterization; and
recent advances in modelling.

rock mechanics and rock engineering: Rock Mechanics and Rock Engineering Omer Aydan,
2019-12-06 The two-volume set Rock Mechanics and Rock Engineering is concerned with the
application of the principles of mechanics to physical, chemical and electro-magnetic processes in
the upper-most layers of the earth and the design and construction of the rock structures associated
with civil engineering and exploitation or extraction of natural resources in mining and petroleum
engineering. Volume 2, Applications of Rock Mechanics - Rock Engineering, discusses the
applications of rock mechanics to engineering structures in/on rock, rock excavation techniques and
in-situ monitoring techniques, giving some specific examples. The dynamic aspects associated with
the science of earthquakes and their effect on rock structures, and the characteristics of vibrations
induced by machinery, blasting and impacts as well as measuring techniques are described.
Furthermore, the degradation and maintenance processes in rock engineering are explained. Rock



Mechanics and Rock Engineering is intended to be a fundamental resource for younger generations
and newcomers and a reference book for experts specialized in Rock Mechanics and Rock
Engineering and associated with the fields of mining, civil and petroleum engineering, engineering
geology, and/or specialized in Geophysics and concerned with earthquake science and engineering.

rock mechanics and rock engineering: ROCK MECHANICS AND ROCK ENGINEERING
OEMER. AYDAN, Omer Aydan, 2019

rock mechanics and rock engineering: Engineering Rock Mechanics John A. Hudson, John P.
Harrison, 1995 Hardbound. Engineering rock mechanics is the discipline used to design structures
built in rock. These structures encompass building foundations, dams, slopes, shafts, tunnels,
caverns, hydroelectric schemes, mines, radioactive waste repositories and geothermal energy
projects: in short, any structure built on or in a rock mass. Despite the variety of projects that use
rock engineering, the principles remain the same.Engineering Rock Mechanics clearly and
systematically explains the key principles behind rock engineering. The book covers the basic rock
mechanics principles; how to study the interactions between these principles and a discussion on the
fundamentals of excavation and support and the application of these in the design of surface and
underground structures.Engineering Rock Mechanics is recommended as an across-the-board
source of information for the benefit of anyone involved in rock mechanics and rock engineering.
The boo

rock mechanics and rock engineering: Fundamentals of Rock Mechanics John Conrad
Jaeger, Neville G. W. Cook, Robert Zimmerman, 2009-03-12 Widely regarded as the most
authoritative and comprehensive book in its field, the fourth edition of Fundamentals of Rock
Mechanics includes new and substantially updated chapters to this highly praised text. Extensively
updated throughout, this new edition contains substantially expanded chapters on poroelasticity,
wave propogation, and subsurface stresses Features entirely new chapters on rock fractures and
micromechanical models of rock behaviour Discusses fundamental concepts such as stress and
strain Offers a thorough introduction to the subject before expertly delving into a fundamental,
self-contained discussion of specific topics Unavailable for many years, now back by popular
demand. An Instructor manual CD-ROM for this title is available. Please contact our Higher
Education team at HigherEducation@wiley.com for more information. Reviews: “With this attention
to detail, and rigorous adherence to clarity and exactness in description, this edition will consolidate
the standing achieved by the earlier editions as a most authoritative and comprehensive book in its
field. It will continue to serve as a leading reference work for geoscientists interested in structural
geology, tectonics and petrophysics as well as for civil, mining and petroleum engineers.”
(Petroleum Geoscience) ...I consider this book to be an invaluable reference for studying and
understanding the fundamental science at the base of rock mechanics. I believe this to be a
must-have textbook and I strongly recommend it to anyone, student or professional, interested in the
subject. (Rock Mechanics and Rock Engineering) An excellent book, very well presented, and is a
must for the shelves of serious engineers and scientists active or interested in the fields of rock
mechanics and rock engineering.... Highly recommended. (South African Geographical Journal,
2008)

rock mechanics and rock engineering: Rock Mechanics Shunchuan Wu, Liping Li, Xiaoping
Zhang,

rock mechanics and rock engineering: Rock Mechanics and Engineering Volume 1
Xia-Ting Feng, 2017-03-16 Principles is the first volume of the five-volume set Rock Mechanics and
Engineering and contains twenty-four chapters from key experts in the following fields: -
Discontinuities; - Anisotropy; - Rock Stress; - Geophysics; - Strength Criteria; - Modeling Rock
Deformation and Failure. 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, multi-volume 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 peer-reviewed, 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 multi-volume 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.

rock mechanics and rock engineering: Proceedings of GeoShanghai 2018 International
Conference: Rock Mechanics and Rock Engineering Lianyang Zhang, Bruno Goncalves da Silva,
Cheng Zhao, 2018-05-10 This book is the third volume of the proceedings of the 4th GeoShanghai
International Conference that was held on May 27 - 30, 2018. This volume, entitled “Rock Mechanics
and Rock Engineering” , covers the recent advances and technologies in rock mechanics and rock
engineering. These papers are grouped in three categories: (1) Theoretical and numerical study of
rock behaviours, (2) Experimental study of rock behaviours, and (3) Applications of rock mechanics
and case studies. This volume presents the state-of-the-art theories, methodologies and findings in
the related areas. The book may benefit researchers and scientists from the academic fields of rock
mechanics and rock engineering, geotechnical engineering, geoenvironmental engineering,
transportation engineering, geology, mining and energy, as well as practical engineers from the
industry. Each of the papers included in this book received at least two positive peer reviews. The
editors would like to express their sincerest appreciation to all of the anonymous reviewers all over
the world, for their diligent work.

rock mechanics and rock engineering: Rock Engineering John A. Franklin, Maurice B.
Dusseault, 1989

rock mechanics and rock engineering: Rock Mechanics and Engineering Volume 2 Xia-Ting
Feng, 2017-07-12 Laboratory and Field Testing is the second volume of the five-volume set Rock
Mechanics and Engineering and contains nineteen chapters from key experts in the following fields:
- Triaxial or True-triaxial Tests under Condition of Loading and Unloading; - Joint Tests; - Dynamic
and Creep Tests; - Physical Modeling Tests; - Field Testing and URLs. 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, multi-volume 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 peer-reviewed, 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 multi-volume 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.



rock mechanics and rock engineering: ROCK MECHANICS AND ROCK ENGINEERING
OEMER. AYDAN, 2019

rock mechanics and rock engineering: Assessment and Prevention of Failure
Phenomena in Rock Engineering O. Aydan, A.G. Pasamehmetoglu, T. Kawamoto, B.N. Whittaker,
2022-04-26 First published in 1993. This volume is a collection of papers addressing the issue of the
failure of rock engineering structures. This phenomenon occurs in different forms depending on the
geometry of structure, material properties of intact rock, structure of rock mass, environmental
conditions and initial state of stress.
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