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Practical Rock Mechanics
Study faster, learn better, and get top grades Modified to conform to the current curriculum, Schaum's Outline of
Engineering Mechanics: Dynamics complements these courses in scope and sequence to help you understand its basic
concepts. The book offers extra practice on topics such as rectilinear motion, curvilinear motion, rectangular components,
tangential and normal components, and radial and transverse components. You’ll also get coverage on acceleration,
D'Alembert's Principle, plane of a rigid body, and rotation. Appropriate for the following courses: Engineering Mechanics;
Introduction to Mechanics; Dynamics; Fundamentals of Engineering. Features: 765 solved problems Additional material on
instantaneous axis of rotation and Coriolis' Acceleration Support for all the major textbooks for dynamics courses Topics
include: Kinematics of a Particle, Kinetics of a Particle, Kinematics of a Rigid Body, Kinetics of a Rigid Body, Work and
Energy, Impulse and Momentum, Mechanical Vibrations

Electric Aircraft Dynamics
Designed for senior-level and graduate courses in Dynamics of Structures and Earthquake Engineering. Dynamics of
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Structures includes many topics encompassing the theory of structural dynamics and the application of this theory
regarding earthquake analysis, response, and design of structures. No prior knowledge of structural dynamics is assumed
and the manner of presentation is sufficiently detailed and integrated, to make the book suitable for self-study by students
and professional engineers.

SFPE Handbook of Fire Protection Engineering
This textbook for senior undergraduate and graduate students outlines and provides links between classical mechanics and
geophysical fluid dynamics. It is particularly suitable for the mechanics and fluids dynamics courses of geophysics,
meteorology, or oceanography students as well as serving as a general textbook for a course on geophysical fluid
dynamics. It describes the motions of rigid bodies and shows how classical mechanics has important applications to
geophysics, as in the precession of the earth, oceanic tide, and the retreat of the moon from the earth owing to the tidal
friction. Unlike the more general mechanics textbooks this gives a unique presentation of these applications

Schaum's Outline of Engineering Mechanics Dynamics
"Space Vehicle Dynamics and Control provides a solid foundation in dynamic modeling, analysis, and control of space
vehicles. More than 200 figures, photographs, and tables are featured in detailed sections covering the fundamentals of
controlling orbital, attitude, and structural motions of space vehicles. The textbook highlights a range of orbital
maneuvering and control problems: orbital transfer, rendezvous, and halo orbit determination and control. Rotational
maneuvering and attitude control problems of space vehicles under the influence of reaction jet firings, internal energy
dissipation, or momentum transfer via reaction wheels and control moment gyros are treated in detail. The textbook also
highlights the analysis and design of attitude control systems in the presence of structural flexibility and/or propellant
sloshing. At the end of each chapter, Dr. Wie includes a helpful list of references for graduate students and working
professionals studying spacecraft dynamics and control. A bibliography of more than 350 additional references in the field
of spacecraft guidance, control, and dynamics is also provided at the end of the book. This text requires a thorough
knowledge of vector and matrix algebra, calculus, ordinary differential equations, engineering mechanics, and linear system
dynamics and control. The first two chapters provide a summary of such necessary background material. Since some
problems may require the use of software for the analysis, control design, and numerical simulation, readers should have
access to computational software (i.e., MATLAB) on a personal computer.

Rock Mechanics and Rock Engineering: From the Past to the Future
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Discontinuous Deformation Analysis in Rock Mechanics Practice
Appropriate for courses in Structural Dynamics, Earthquake Engineering or Seismology. This is the first book on the market
focusing specifically on the topic of geotechnical earthquake engineering. Also covers fundamental concepts in seismology,
geotechnical engineering, and structural engineering.

Classical Mechanics in Geophysical Fluid Dynamics
Dynamics of Coupled Systems in High-Speed Railways: Theory and Practice presents the relationship between various
coupled systems that can affect train operation, including interaction between track and train, the pantograph-catenary
system and train, power supply system and train, and airflow and train, with respect to the structure and characteristics of
high-speed railway. The overall simulation optimization and control are achieved based on an analysis of the dynamics
generated by coupled systems in high-speed trains, with a theoretical framework for the dynamics presented in the book.
Presents the first book available on the dynamics of coupled systems in high-speed trains Provides a systematic view of
high-speed vehicle dynamics, covering the issues that are especially concerned for high speed operations, such as highspeed pantograph and catenary, aerodynamic characteristics and running stability of high-speed trains Covers the
optimization of dynamic performance, the design of parameters, the simulation of high-speed train service processes, and
the identification of high-speed train state and condition assessment

Rock Mechanics and Rock Engineering
The effect of combined extreme transient loadings on a structure is not well understood—whether the source is man-made,
such as an explosion and fire, or natural, such as an earthquake or extreme wind loading. A critical assessment of current
knowledge is timely (with Fukushima-like disasters or terrorist threats). The central issue in all these problems is structural
integrity, along with their transient nature, their unexpectedness, and often the uncertainty behind their cause. No single
traditional scientific discipline provides complete answers, rather, a number of tools need to be brought together: nonlinear
dynamics, probability theory, some understanding of the physical nature of the problem, as well as modeling and
computational techniques for representing inelastic behavior mechanisms. Nonlinear Dynamics of Structures Under
Extreme Transient Loads covers model building for different engineering structures and provides detailed presentations of
extreme loading conditions. A number of illustrations are given quantifying; a plane crash or explosion induced impact
loading, the effects of strong earthquake motion, and the impact and long-duration effects of strong stormy winds—along
with a relevant framework for using modern computational tools. The book considers the levels of reserve in existing
structures, and ways of reducing the negative impact of high-risk situations by employing sounder design procedures.
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Rock Mechanics in Civil and Environmental Engineering
Wetting and Spreading Dynamics explains wetting phenomena when a liquid partially or completely wets solid or
immiscible liquid surfaces. Written for both newcomers and experienced researchers in the field, the book uses principles
and terminology from colloid science, fluid mechanics, and thermodynamics to solve equilibrium and dynamic problems in
wetting and spreading. This book explains how surface forces acting at the three-phase contact line determine equilibrium,
hysteresis contact angles, and all other equilibrium and kinetics features of liquids when in contact with solids or other
immiscible liquids. It examines the interaction of surface forces, capillary forces, and properties of the transition zone
between the bulk liquid (drop or meniscus) and solid substrate. Detailing the kinetics of spreading over both porous and
nonporous substrates, the book observes how surface forces remove “singularity” at the moving three-phase contact line in
the latter. The authors introduce novel universal spreading laws that apply to the spreading over porous substrates, which
were experimentally verified. They also investigate the influence of surfactants on kinetics of spreading over hydrophobic
substrates, spontaneous imbibition into hydrophobic or partially hydrophilic porous bodies. Drawing together theory and
experimental data while presenting over 150 figures to illustrate the concepts, Wetting and Spreading Dynamics discusses
open questions, challenges, and future directions for research and myriad applications of equilibrium and dynamics of
wetting.

Innovative Earthquake Soil Dynamics
Fluid Dynamics via Examples and Solutions provides a substantial set of example problems and detailed model solutions
covering various phenomena and effects in fluids. The book is ideal as a supplement or exam review for undergraduate and
graduate courses in fluid dynamics, continuum mechanics, turbulence, ocean and atmospheric sciences, and related areas.
It is also suitable as a main text for fluid dynamics courses with an emphasis on learning by example and as a self-study
resource for practicing scientists who need to learn the basics of fluid dynamics. The author covers several sub-areas of
fluid dynamics, types of flows, and applications. He also includes supplementary theoretical material when necessary. Each
chapter presents the background, an extended list of references for further reading, numerous problems, and a complete
set of model solutions.

Engg Mechanics: Stat & Dyn
This book contains the most important formulas and more than 190 completely solved problems from Kinetics and
Hydrodynamics. It provides engineering students material to improve their skills and helps to gain experience in solving
engineering problems. Particular emphasis is placed on finding the solution path and formulating the basic equations.
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Topics include: - Kinematics of a Point - Kinetics of a Point Mass - Dynamics of a System of Point Masses - Kinematics of
Rigid Bodies - Kinetics of Rigid Bodies - Impact - Vibrations - Non-Inertial Reference Frames - Hydrodynamics

Railroad Vehicle Dynamics
Earthen levees are extensively used to protect the population and infrastructure from periodic floods and high water due to
storm surges. The causes of failure of levees include overtopping, surface erosion, internal erosion, and slope instability.
Overtopping may occur during periods of flooding due to insufficient freeboard. The most problematic situation involves the
levee being overtopped by both surge and waves when the surge level exceeds the levee crest elevation with
accompanying wave overtopping. Overtopping of levees produces fast-flowing, turbulent water velocities on the landwardside slope that can potentially damage the protective grass covering and expose the underlying soil to erosion. If
overtopping continues long enough, the erosion may eventually result in loss of levee crest elevation and possibly
breaching of the protective structure. Hence, protecting levees from erosion by surge overflow and wave overtopping is
necessary to assure a viable and safe levee system. This book presents a cutting-edge approach to understanding
overtopping hydraulics under negative free board of earthen levees, and to the study of levee reinforcing methods.
Combining soil erosion test, full-scale laboratory overtopping hydraulics test, and numerical modeling for the turbulent
overtopping hydraulics. It provides an analysis that integrates the mechanical and hydraulic processes governing levee
overtopping occurrences and engineering approaches to reinforce overtopped levees. Topics covered: surge overflow, wave
overtopping and their combination, full-scale hydraulic tests, erosion tests, overtopping hydraulics, overtopping discharge,
and turbulent analysis. This is an invaluable resource for graduate students and researchers working on levee design, water
resource engineering, hydraulic engineering, and coastal engineering, and for professionals in the field of civil and
environmental engineering, and natural hazard analysis.

Structural Dynamics and Vibration in Practice
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

Applied Dynamics
Plesha, Gray, and Costanzo's "Engineering Mechanics: Dynamics" presents the fundamental concepts clearly, in a modern
context, using applications and pedagogical devices that connect with today's students.
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Fluid Dynamics via Examples and Solutions
MECHANISMS AND MACHINES: KINEMATICS, DYNAMICS, AND SYNTHESIS has been designed to serve as a core textbook for
the mechanisms and machines course, targeting junior level mechanical engineering students. The book is written with the
aim of providing a complete, yet concise, text that can be covered in a single-semester course. The primary goal of the text
is to introduce students to the synthesis and analysis of planar mechanisms and machines, using a method well suited to
computer programming, known as the Vector Loop Method. Author Michael Stanisic's approach of teaching synthesis first,
and then going into analysis, will enable students to actually grasp the mathematics behind mechanism design. The book
uses the vector loop method and kinematic coefficients throughout the text, and exhibits a seamless continuity in
presentation that is a rare find in engineering texts. The multitude of examples in the book cover a large variety of
problems and delineate an excellent problem solving methodology. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.

Fundamentals of Structural Dynamics
This book is a short yet rigorous course on a new paradigm in soil mechanics, one that holds that soil deformation occurs as
a simple friction-based Poisson process in which soil particles move to their final position at random shear strains. It
originates from work by Casagrande’s soil mechanics group at Harvard University that found that an aggregate of soil
particles when sheared reaches a "steady-state" condition, a finding in line with the thermodynamics of dissipative systems.
The book unpacks this new paradigm as it applies to soils. The theory explains fundamental, ubiquitous soil behaviors and
relationships used in soils engineering daily thousands of times across the world, but whose material bases so far have
been unknown. These include for example, why for one-dimensional consolidation, the e-log σ line is linear, and why Cα/Cc
is a constant for a given soil. The subtext of the book is that with this paradigm, the scientific method of trying to falsify
hypotheses fully drives advances in the field, i.e., that soil mechanics now strictly qualifies as a science that, in turn,
informs geotechnical engineering. The audience for the book is senior undergraduates, graduate students, academics, and
researchers as well as industry professionals, particularly geotechnical engineers. It will also be useful to structural
engineers, highway engineers, military engineers, persons in the construction industry, as well as planetary scientists.
Because its fundamental findings hold for any mass of particles like soils, the theory applies not just to soils, but also to
powders, grains etc. so long as these are under pseudo-static (no inertial effects) conditions.

Engineering Mechanics
Rock dynamics has become one of the most important topics in the field of rock mechanics and rock engineering. The
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spectrum of rock dynamics is very wide and it includes the failure of rocks, rock masses and rock engineering structures
such as rockbursting, spalling, popping, collapse, toppling, sliding, blasting, non-destructive testing, geophysical
explorations, science and engineering of rocks and impacts. The book specifically covers fundamentals of rock dynamics,
constitutive models, numerical analysis techniques, dynamic testing procedures, the multi-parameter responses and
motions of rocks during fracturing or slippage in laboratory experiments, earthquakes and their strong motion
characteristics and their effect on various rock structures such as foundations, underground structures, slopes, dynamic
simulation of loading and excavation, blasting and its positive utilization in rock engineering, the phenomenon of rockburst
in rock excavations, non-destructive testing of rockbolts and rock anchors and impacts by meteors or projectiles. The main
goal of this book is to present a unified and complete treatise on Rock Dynamics and to represent a milestone in advancing
the knowledge in this field and in leading to new techniques for experiments, analytical and numerical modelling as well as
monitoring of dynamics of rocks and rock engineering structures.

Geotechnical Earthquake Engineering
Dynamic Behavior of Materials, Volume 1: Proceedings of the 2012 Annual Conference on Experimental and Applied
Mechanics represents one of seven volumes of technical papers presented at the Society for Experimental Mechanics SEM
12th International Congress & Exposition on Experimental and Applied Mechanics, held at Costa Mesa, California, June
11-14, 2012. The full set of proceedings also includes volumes on Challenges in Mechanics of Time -Dependent Materials
and Processes in Conventional and Multifunctional Materials, Imaging Methods for Novel Materials and Challenging
Applications, Experimental and Applied Mechanics, 2nd International Symposium on the Mechanics of Biological Systems
and Materials 13th International Symposium on MEMS and Nanotechnology and, Composite Materials and the 1st
International Symposium on Joining Technologies for Composites.

Thermodynamics
Classical mechanics is a subject that is teeming with life. However, most of the interesting results are scattered around in
the specialist literature, which means that potential readers may be somewhat discouraged by the effort required to obtain
them. Addressing this situation, Hamiltonian Dynamical Systems includes some of the most significant papers in
Hamiltonian dynamics published during the last 60 years. The book covers bifurcation of periodic orbits, the break-up of
invariant tori, chaotic behavior in hyperbolic systems, and the intricacies of real systems that contain coexisting order and
chaos. It begins with an introductory survey of the subjects to help readers appreciate the underlying themes that unite an
apparently diverse collection of articles. The book concludes with a selection of papers on applications, including in celestial
mechanics, plasma physics, chemistry, accelerator physics, fluid mechanics, and solid state mechanics, and contains an
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extensive bibliography. The book provides a worthy introduction to the subject for anyone with an undergraduate
background in physics or mathematics, and an indispensable reference work for researchers and graduate students
interested in any aspect of classical mechanics.

The Science and Engineering of Cutting
Thermodynamically constrained averaging theory provides a consistent method for upscaling conservation and
thermodynamic equations for application in the study of porous medium systems. The method provides dynamic equations
for phases, interfaces, and common curves that are closely based on insights from the entropy inequality. All larger scale
variables in the equations are explicitly defined in terms of their microscale precursors, facilitating the determination of
important parameters and macroscale state equations based on microscale experimental and computational analysis. The
method requires that all assumptions that lead to a particular equation form be explicitly indicated, a restriction which is
useful in ascertaining the range of applicability of a model as well as potential sources of error and opportunities to improve
the analysis.

Hamiltonian Dynamical Systems
Satellites are used increasingly in telecommunications, scientific research, surveillance, and meteorology, and these
satellites rely heavily on the effectiveness of complex onboard control systems. This 1997 book explains the basic theory of
spacecraft dynamics and control and the practical aspects of controlling a satellite. The emphasis throughout is on
analyzing and solving real-world engineering problems. For example, the author discusses orbital and rotational dynamics
of spacecraft under a variety of environmental conditions, along with the realistic constraints imposed by available
hardware. Among the topics covered are orbital dynamics, attitude dynamics, gravity gradient stabilization, single and dual
spin stabilization, attitude maneuvers, attitude stabilization, and structural dynamics and liquid sloshing.

Engineering Mechanics
Plesha, Gray, and Costanzo’s Engineering Mechanics: Statics & Dynamics presents the fundamental concepts, clearly, in a
modern context using applications and pedagogical devices that connect with today’s students. The text features a fourpart problem-solving methodology that is consistently used throughout all example problems. This methodology helps
students lay out the steps necessary to correct problem-formulation and explains the steps needed to arrive at correct and
realistic solutions. Once students have fully mastered the basic concepts, they are taught appropriate use of modern
computational tools where applicable. Further reinforcing the text's modern emphasis, the authors have brought
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engineering design considerations into selected problems where appropriate. This sensitizes students to the fact that
engineering problems do not have a single answer and many different routes lead to a correct solution. The first new
mainstream text in engineering mechanics in nearly twenty years, Plesha, Gray, and Costanzo’s Engineering Mechanics:
Statics and Dynamics will help your students learn this important material efficiently and effectively.

Learning to Solve Complex Scientific Problems
From theory and fundamentals to the latest advances in computational and experimental modal analysis, this is the
definitive, updated reference on structural dynamics. This edition updates Professor Craig's classic introduction to structural
dynamics, which has been an invaluable resource for practicing engineers and a textbook for undergraduate and graduate
courses in vibrations and/or structural dynamics. Along with comprehensive coverage of structural dynamics fundamentals,
finite-element-based computational methods, and dynamic testing methods, this Second Edition includes new and
expanded coverage of computational methods, as well as introductions to more advanced topics, including experimental
modal analysis and "active structures." With a systematic approach, it presents solution techniques that apply to various
engineering disciplines. It discusses single degree-of-freedom (SDOF) systems, multiple degrees-of-freedom (MDOF)
systems, and continuous systems in depth; and includes numeric evaluation of modes and frequency of MDOF systems;
direct integration methods for dynamic response of SDOF systems and MDOF systems; and component mode synthesis.
Numerous illustrative examples help engineers apply the techniques and methods to challenges they face in the real world.
MATLAB(r) is extensively used throughout the book, and many of the .m-files are made available on the book's Web site.
Fundamentals of Structural Dynamics, Second Edition is an indispensable reference and "refresher course" for engineering
professionals; and a textbook for seniors or graduate students in mechanical engineering, civil engineering, engineering
mechanics, or aerospace engineering.

Dynamic Behavior of Materials, Volume 1
This book provides a survey of the frontiers of research in the numerical modeling and mathematical analysis used in the
study of the atmosphere and oceans. The details of the current practices in global atmospheric and ocean models, the
assimilation of observational data into such models and the numerical techniques used in theoretical analysis of the
atmosphere and ocean are among the topics covered. • Truly interdisciplinary: scientific interactions between specialties of
atmospheric and ocean sciences and applied and computational mathematics • Uses the approach of computational
mathematicians, applied and numerical analysts and the tools appropriate for unsolved problems in the atmospheric and
oceanic sciences • Contributions uniquely address central problems and provide a survey of the frontier of research
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Dynamics of Coupled Systems in High-Speed Railways
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 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.

Computational Methods for the Atmosphere and the Oceans
Revised and significantly expanded, the fifth edition of this classic work offers both new and substantially updated
information. As the definitive reference on fire protection engineering, this book provides thorough treatment of the current
best practices in fire protection engineering and performance-based fire safety. Over 130 eminent fire engineers and
researchers contributed chapters to the book, representing universities and professional organizations around the world. It
remains the indispensible source for reliable coverage of fire safety engineering fundamentals, fire dynamics, hazard
calculations, fire risk analysis, modeling and more. With seventeen new chapters and over 1,800 figures, the this new
edition contains: Step-by-step equations that explain engineering calculations Comprehensive revision of the coverage of
human behavior in fire, including several new chapters on egress system design, occupant evacuation scenarios,
combustion toxicity and data for human behavior analysis Revised fundamental chapters for a stronger sense of context
Added chapters on fire protection system selection and design, including selection of fire safety systems, system activation
and controls and CO2 extinguishing systems Recent advances in fire resistance design Addition of new chapters on
industrial fire protection, including vapor clouds, effects of thermal radiation on people, BLEVEs, dust explosions and gas
and vapor explosions New chapters on fire load density, curtain walls, wildland fires and vehicle tunnels Essential reference
appendices on conversion factors, thermophysical property data, fuel properties and combustion data, configuration factors
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and piping properties “Three-volume set; not available separately”

Mechanisms and Machines: Kinematics, Dynamics, and Synthesis
Engineering Mechanics: Combined Statics & Dynamics, Twelfth Edition is ideal for civil and mechanical engineering
professionals. In his substantial revision of Engineering Mechanics, R.C. Hibbeler empowers students to succeed in the
whole learning experience. Hibbeler achieves this by calling on his everyday classroom experience and his knowledge of
how students learn inside and outside of lecture. In addition to over 50% new homework problems, the twelfth edition
introduces the new elements of Conceptual Problems, Fundamental Problems and MasteringEngineering, the most
technologically advanced online tutorial and homework system.

Dynamics – Formulas and Problems
This straightforward text, primer and reference introduces the theoretical, testing and control aspects of structural
dynamics and vibration, as practised in industry today. Written by an expert engineer of over 40 years experience, the book
comprehensively opens up the dynamic behavior of structures and provides engineers and students with a comprehensive
practice based understanding of the key aspects of this key engineering topic. Written with the needs of engineers of a
wide range of backgrounds in mind, this book will be a key resource for those studying structural dynamics and vibration at
undergraduate level for the first time in aeronautical, mechanical, civil and automotive engineering. It will be ideal for
laboratory classes and as a primer for readers returning to the subject, or coming to it fresh at graduate level. It is a guide
for students to keep and for practicing engineers to refer to: its worked example approach ensures that engineers will turn
to Thorby for advice in many engineering situations. Presents students and practitioners in all branches of engineering with
a unique structural dynamics resource and primer, covering practical approaches to vibration engineering while remaining
grounded in the theory of the topic Written by a leading industry expert, with a worked example lead approach for clarity
and ease of understanding Makes the topic as easy to read as possible, omitting no steps in the development of the
subject; covers computer based techniques and finite elements

Hydraulics of Levee Overtopping
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 crust are discussed and methods of measurement and
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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.

Engineering Mechanics
Dynamics can be a major frustration for those students who don’t relate to the logic behind the material -- and this includes
many of them! Engineering Mechanics: Dynamics meets their needs by combining rigor with user friendliness. The
presentation in this text is very personalized, giving students the sense that they are having a one-on-one discussion with
the authors. This minimizes the air of mystery that a more austere presentation can engender, and aids immensely in the
students’ ability to retain and apply the material. The authors do not skimp on rigor but at the same time work tirelessly to
make the material accessible and, as far as possible, fun to learn.

Spacecraft Dynamics and Control
The methods of computational mechanics have been used extensively in modeling many physical systems. The use of
multibody-system techniques, in particular, has been applied successfully in the study of various, fundamentally different
applications. Railroad Vehicle Dynamics: A Computational Approach presents a computational multibody-system approach
that can be used to develop complex models of railroad vehicle systems. The book examines several computational
multibody-system formulations and discusses their computer implementation. The computational algorithms based on
these general formulations can be used to develop general- and special-purpose railroad vehicle computer programs for use
in the analysis of railroad vehicle systems, including the study of derailment and accident scenarios, design issues, and
performance evaluation. The authors focus on the development of fully nonlinear formulations, supported by an explanation
of the limitations of the linearized formulations that are frequently used in the analysis of railroad vehicle systems. The
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chapters of the book are organized to guide readers from basic concepts and definitions through a final understanding of
the utility of fully nonlinear multibody- system formulations in the analysis of railroad vehicle systems. Railroad Vehicle
Dynamics: A Computational Approach is a valuable reference for researchers and practicing engineers who commonly use
general-purpose, multibody-system computer programs in the analysis, design, and performance evaluation of railroad
vehicle systems.

Dynamical Systems-Based Soil Mechanics
The materials mechanics of the controlled separation of a body into two or more parts – cutting – using a blade or tool or
other mechanical implement is a ubiquitous process in most engineering disciplines. This is the only book available devoted
to the cutting of materials generally, the mechanics of which (toughness, fracture, deformation, plasticity, tearing, grating,
chewing, etc.) have wide ranging implications for engineers, medics, manufacturers, and process engineers, making this
text of particular interest to a wide range of engineers and specialists. * The only book to explain and unify the process and
techniques of cutting in metals AND non-metals. The emphasis on biomaterials, plastics and non-metals will be of
considerable interest to many, while the transfer of knowledge from non-metals fields offers important benefits to metal
cutters * Comprehensive, written with this well-known author’s lightness of touch, the book will attract the attention of
many readers in this underserved subject * The clarity of the text is further enhanced by detailed examples and case
studies, from the grating of cheese on an industrial scale to the design of scalpels

Nonlinear Dynamics of Structures Under Extreme Transient Loads
Electric Aircraft Dynamics: A Systems Engineering Approach surveys engineering sciences that underpin the dynamics,
control, monitoring, and design of electric propulsion systems for aircraft. It is structured to appeal to readers with a science
and engineering background and is modular in format. The closely linked chapters present descriptive material and relevant
mathematical modeling techniques. Taken as a whole, this groundbreaking text equips professional and student readers
with a solid foundation for advanced work in this emerging field. Key Features: Provides the first systems-based overview of
this emerging aerospace technology Surveys low-weight battery technologies and their use in electric aircraft propulsion
Explores the design and use of plasma actuation for boundary layer and flow control Considers the integrated design of
electric motor-driven propellers Includes PowerPoint slides for instructors using the text for classes Dr. Ranjan Vepa earned
his PhD in applied mechanics from Stanford University, California. He currently serves as a lecturer in the School of
Engineering and Material Science, Queen Mary University of London, where he has also been the programme director of the
Avionics Programme since 2001. Dr. Vepa is a member of the Royal Aeronautical Society, London; the Institution of
Electrical and Electronic Engineers (IEEE), New York; a Fellow of the Higher Education Academy; a member of the Royal
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Institute of Navigation, London; and a chartered engineer.

Rock Dynamics
The numerical, discrete element, Discontinuous Deformation Analysis (DDA) method was developed by Dr. Gen-hua Shi
while he was working at the University of California, Berkeley, under the supervision of Prof. Richard E. Goodman in the late
1980s. Two-dimensional DDA was published in 1993 and three-dimensional DDA in 2001. Since its publication DDA has
been verified, validated and applied in numerous studies worldwide and is now considered a powerful and robust method to
address both static and dynamic engineering problems in discontinuous rock masses. In this book Yossef H. Hatzor and
Guowei Ma, co-chairs of the International Society for Rock Mechanics (ISRM) Commission on DDA, join Dr. Shi in authoring a
monograph that presents the state of the art in DDA research. A comprehensive discussion of DDA development since its
publication is provided in Chapter 1, followed by concise reviews of 2D and 3D DDA in chapters 2 and 3. Procedures to
select geological and numerical input parameters for DDA are discussed in Chapter 4, and DDA validation and verification is
presented in Chapter 5. Applications of DDA in underground and rock slope engineering projects are discussed in chapters 6
and 7. In Chapter 8 the novel contact theory recently developed by Dr. Shi is published in its complete form, for the first
time. This book is published within the framework of the ISRM Book Series and is the contribution of the ISRM DDA
Commission to the international rock mechanics community.

Engineering Mechanics: Dynamics
Problem solving is implicit in the very nature of all science, and virtually all scientists are hired, retained, and rewarded for
solving problems. Although the need for skilled problem solvers has never been greater, there is a growing disconnect
between the need for problem solvers and the educational capacity to prepare them. Learning to Solve Complex Scientific
Problems is an immensely useful read offering the insights of cognitive scientists, engineers and science educators who
explain methods for helping students solve the complexities of everyday, scientific problems. Important features of this
volume include discussions on: *how problems are represented by the problem solvers and how perception, attention,
memory, and various forms of reasoning impact the management of information and the search for solutions; *how
academics have applied lessons from cognitive science to better prepare students to solve complex scientific problems;
*gender issues in science and engineering classrooms; and *questions to guide future problem-solving research. The
innovative methods explored in this practical volume will be of significant value to science and engineering educators and
researchers, as well as to instructional designers.

Space Vehicle Dynamics and Control
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Orbital Mechanics for Engineering Students, Second Edition, provides an introduction to the basic concepts of space
mechanics. These include vector kinematics in three dimensions; Newton’s laws of motion and gravitation; relative motion;
the vector-based solution of the classical two-body problem; derivation of Kepler’s equations; orbits in three dimensions;
preliminary orbit determination; and orbital maneuvers. The book also covers relative motion and the two-impulse
rendezvous problem; interplanetary mission design using patched conics; rigid-body dynamics used to characterize the
attitude of a space vehicle; satellite attitude dynamics; and the characteristics and design of multi-stage launch vehicles.
Each chapter begins with an outline of key concepts and concludes with problems that are based on the material covered.
This text is written for undergraduates who are studying orbital mechanics for the first time and have completed courses in
physics, dynamics, and mathematics, including differential equations and applied linear algebra. Graduate students,
researchers, and experienced practitioners will also find useful review materials in the book. NEW: Reorganized and
improved discusions of coordinate systems, new discussion on perturbations and quarternions NEW: Increased coverage of
attitude dynamics, including new Matlab algorithms and examples in chapter 10 New examples and homework problems

Dynamics of Structures: International Edition
Gain a Greater Understanding of How Key Components Work Using realistic examples from everyday life, including sports
(motion of balls in air or during impact) and vehicle motions, Applied Dynamics emphasizes the applications of dynamics in
engineering without sacrificing the fundamentals or rigor. The text provides a detailed analysis of the principles of dynamics
and vehicle motions analysis. An example included in the topic of collisions is the famous "Immaculate Reception," whose
40th anniversary was recently celebrated by the Pittsburgh Steelers. Covers Stability and Response Analysis in Depth The
book addresses two- and three-dimensional Newtonian mechanics, it covers analytical mechanics, and describes Lagrange’s
and Kane’s equations. It also examines stability and response analysis, and vibrations of dynamical systems. In addition,
the text highlights a developing interest in the industry—the dynamics and stability of land vehicles. Contains Lots of
Illustrative Examples In addition to the detailed coverage of dynamics applications, over 180 examples and nearly 600
problems richly illustrate the concepts developed in the text. Topics covered include: General kinematics and kinetics
Expanded study of two- and three-dimensional motion, as well as of impact dynamics Analytical mechanics, including
Lagrange’s and Kane’s equations The stability and response of dynamical systems, including vibration analysis Dynamics
and stability of ground vehicles Designed for classroom instruction appealing to undergraduate and graduate students
taking intermediate and advanced dynamics courses, as well as vibration study and analysis of land vehicles, Applied
Dynamics can also be used as an up-to-date reference in engineering dynamics for researchers and professional engineers.

Wetting and Spreading Dynamics
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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.

Introduction to the Thermodynamically Constrained Averaging Theory for Porous Medium
Systems
The focus of Thermodynamics: Concepts and Applications is on traditional thermodynamics topics, but structurally the book
introduces the thermal-fluid sciences. Chapter 2 includes essentially all material related to thermodynamic properties
clearly showing the hierarchy of thermodynamic state relationships. Element conservation is considered in Chapter 3 as a
way of expressing conservation of mass. Constant-pressure and volume combustion are considered in Chapter 5 - Energy
Conservation. Chemical and phase equilibria are treated as a consequence of the 2nd law in Chapter 6. 2nd law topics are
introduced hierarchically in one chapter, important structure for a beginner. The book is designed for the instructor to select
topics and combine them with material from other chapters seamlessly. Pedagogical devices include: learning objectives,
chapter overviews and summaries, historical perspectives, and numerous examples, questions and problems and lavish
illustrations. Students are encouraged to use the National Institute of Science and Technology (NIST) online properties
database.

Orbital Mechanics for Engineering Students
Innovative Earthquake Soil Dynamics deals with soil dynamics in earthquake engineering and includes almost all aspects of
soil behavior. Both generally accepted basic knowledge as well as advanced and innovative views are accommodated.
Major topics are (i) seismic site amplification, (ii) liquefaction and (iii) earthquake-induced slope failure. Associated with the
above, basic theories and knowledge on wave propagation/attenuation, soil properties, laboratory tests, numerical
analyses, and model tests are addressed in the first part of the book. A great number of earthquake observations in surface
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soil deposits as well as case histories with new findings are addressed in the later chapters, together with associated
laboratory test data. Most of the research results originate from Japan, which is rich in earthquake records and case
histories, although mostly isolated from the outside world because of the language barrier. Another important feature
characterizing this book is an energy perspective in addition to the force-equilibrium perspective, because it is the author’s
strong belief that energy is a very relevant index in determining seismic failures, particularly of soils and soil structures.
Innovative Earthquake Soil Dynamics is written for international readers, graduate students, researchers, and practicing
engineers, interested in this field.
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