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Earthquake Engineering And Structural Dynamics
This book includes a collection of chapters that were presented at the International
Conference on Earthquake Engineering and Structural Dynamics (ICESD), held in
Reykjavik, Iceland between 12-14 June 2017. The contributions address a wide
spectrum of subjects related to wind engineering, earthquake engineering, and
structural dynamics. Dynamic behavior of ultra long span bridges that are discussed in
this volume represent one of the most challenging and ambitious contemporary
engineering projects. Concepts, principles, and applications of earthquake engineering
are presented in chapters addressing various aspects such as ground motion
modelling, hazard analysis, structural analysis and identification, design and detailing of
structures, risk due to non-structural components, and risk communication and
mitigation. The presented chapters represent the state-of-the-art in these fields as well
as the most recent developments.
Rapid advances have been made during the past few decades in earthquake response
modification technologies for structures, most notably in base isolation and energy
dissipation systems. Many practical applications of various dampers can be found
worldwide and, in the United States, damper design has been included in building
codes. The current design process is simple and useful for adding supplemental
damping up to a reasonable level—but it is not as useful with higher levels of damping.
Taking a different approach, Structural Damping: Applications in Seismic Response
Modification considers the dynamic responses of structures with added damping
devices as systems governed by the combined effect of the static stiffness, period, and
damping—or "dynamic stiffness"—of the structure-device system. This formulation
supplies additional information for higher-level supplemental damping design that
current provisions may not adequately cover. The authors also propose a more
comprehensive consideration of the core issues in structural damping, which provides a
useful foundation for continued research and development in seismic response
modification technologies for performance-based engineering. The book includes
design examples, based on the authors’ research and practical experience, to illustrate
approaches that include higher-level supplemental damping to complement the use of
the current NEHRP/ASCE-7 provisions. A self-contained resource on damping design
principles, this book helps earthquake engineers select the most effective type of
damper and determine the amount and configuration of damping under given working
conditions.
This work is an elementary but comprehensive textbook which provides the latest
updates in the fields of Earthquake Engineering, Dynamics of Structures, Seismology
and Seismic Design, introducing relevant new topics to the fields such as the
Neodeterministic method. Its main purpose is to illustrate the application of energy
methods and the analysis in the frequency domain with the corresponding visualization
in the Gauss-Argant plan. However, emphasis is also given to the applications of
numerical methods for the solution of the equation of motion and to the ground motion
selection to be used in time history analysis of structures. As supplementary materials,
this book provides “OPENSIGNAL", a rare and unique software for ground motion
selection and processing that can be used by professionals to select the correct
earthquake records that would run in the nonlinear analysis. The book contains clear
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illustrations and figures to describe the subject in an intuitive way. It uses simple
language and terminology and the math is limited only to cases where it is essential to
understand the physical meaning of the system. Therefore, it is suitable also for those
readers who approach these subjects for the first time and who only have a basic
understanding of mathematics (linear algebra) and static analysis of structures.
While successfully preventing earthquakes may still be beyond the capacity of modern
engineering, the ability to mitigate damages with strong structural designs and other
mitigation measures are well within the purview of science. Fundamental Concepts of
Earthquake Engineering presents the concepts, procedures, and code provisions that
are currentl
Given the risk of earthquakes in many countries, knowing how structural dynamics can
be applied to earthquake engineering of structures, both in theory and practice, is a vital
aspect of improving the safety of buildings and structures. It can also reduce the
number of deaths and injuries and the amount of property damage. The book begins by
discussing free vibration of single-degree-of-freedom (SDOF) systems, both damped
and undamped, and forced vibration (harmonic force) of SDOF systems. Response to
periodic dynamic loadings and impulse loads are also discussed, as are two degrees of
freedom linear system response methods and free vibration of multiple degrees of
freedom. Further chapters cover time history response by natural mode superposition,
numerical solution methods for natural frequencies and mode shapes and differential
quadrature, transformation and Finite Element methods for vibration problems. Other
topics such as earthquake ground motion, response spectra and earthquake analysis of
linear systems are discussed. Structural dynamics of earthquake engineering: theory
and application using Mathematica and Matlab provides civil and structural engineers
and students with an understanding of the dynamic response of structures to
earthquakes and the common analysis techniques employed to evaluate these
responses. Worked examples in Mathematica and Matlab are given. Explains the
dynamic response of structures to earthquakes including periodic dynamic loadings and
impulse loads Examines common analysis techniques such as natural mode
superposition, the finite element method and numerical solutions Investigates this
important topic in terms of both theory and practise with the inclusion of practical
exercise and diagrams
This book provides a practical guide to the basic essentials of earthquake engineering
with a focus on seismic loading and structural design. Benefiting from the author’s
extensive career in structural and earthquake engineering, dynamic analysis and
lecturing, it is written from an industry perspective at a level suitable for graduate
students. Fundamentals of Seismic Loading on Structures is organised into four major
sections: introduction to earthquakes and related engineering problems, analysis,
seismic loading, and design concepts. From a practical perspective, reviews linear and
non-linear behaviour, introduces concepts of uniform hazard spectra, discusses loading
provisions in design codes and examines soil-structure interaction issues, allowing the
reader to quickly identify and implement information in a working environment.
Discusses probabilistic methods that are widely employed in the assessment of seismic
hazard, illustrating the use of Monte Carlo simulation with a number of worked
examples. Summarises the latest developments in the field such as performance-based
seismic engineering and advances in liquefaction research. “There are many books on
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earthquake engineering, but few are of direct use to the practising structural designer.
This one, however, offers a new perspective, putting emphasis on the practical aspects
of quantifying seismic loading, and explaining the importance of geotechnical effects
during a major seismic event in readily understandable terms. The author has
succeeded in marrying important seismological considerations with structural
engineering practice, and this long-awaited book will find ready acceptance in the
profession.” Professor Patrick J. Dowling CBE, DL, DSc, FIStructE, Hon MRIA, FIAE,
FREng, FRS Chairman, British Association for the Advancement of Science Emeritus
Professor and Retired Vice Chancellor, University of Surrey
Throughout the past few years, there has been extensive research done on structural
design in terms of optimization methods or problem formulation. But, much of this
attention has been on the linear elastic structural behavior, under static loading
condition. Such a focus has left researchers scratching their heads as it has led to
vulnerable structural configurations. What researchers have left out of the equation is
the element of seismic loading. It is essential for researchers to take this into account in
order to develop earthquake resistant real-world structures. Structural Seismic Design
Optimization and Earthquake Engineering: Formulations and Applications focuses on
the research around earthquake engineering, in particular, the field of implementation of
optimization algorithms in earthquake engineering problems. Topics discussed within
this book include, but are not limited to, simulation issues for the accurate prediction of
the seismic response of structures, design optimization procedures, soft computing
applications, and other important advancements in seismic analysis and design where
optimization algorithms can be implemented. Readers will discover that this book
provides relevant theoretical frameworks in order to enhance their learning on
earthquake engineering as it deals with the latest research findings and their practical
implementations, as well as new formulations and solutions.

This major textbook provides comprehensive coverage of the analytical tools
required to determine the dynamic response of structures. The topics covered
include: formulation of the equations of motion for single- as well as multi-degreeof-freedom discrete systems using the principles of both vector mechanics and
analytical mechanics; free vibration response; determination of frequencies and
mode shapes; forced vibration response to harmonic and general forcing
functions; dynamic analysis of continuous systems;and wave propagation
analysis. The key assets of the book include comprehensive coverage of both the
traditional and state-of-the-art numerical techniques of response analysis, such
as the analysis by numerical integration of the equations of motion and analysis
through frequency domain. The large number of illustrative examples and
exercise problems are of great assistance in improving clarity and enhancing
reader comprehension. The text aims to benefit students and engineers in the
civil, mechanical, and aerospace sectors.
Structural Dynamics of Earthquake EngineeringTheory and Application Using
Mathematica and MatlabElsevier
The use of COSMOS for the analysis and solution of structural dynamics
problems is introduced in this new edition. The COSMOS program was selected
from among the various professional programs available because it has the
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capability of solving complex problems in structures, as well as in other engin
eering fields such as Heat Transfer, Fluid Flow, and Electromagnetic Phenom
ena. COSMOS includes routines for Structural Analysis, Static, or Dynamics with
linear or nonlinear behavior (material nonlinearity or large displacements), and
can be used most efficiently in the microcomputer. The larger version of
COSMOS has the capacity for the analysis of structures modeled up to 64,000
nodes. This fourth edition uses an introductory version that has a capability
limited to 50 nodes or 50 elements. This version is included in the supplement,
STRUCTURAL DYNAMICS USING COSMOS 1. The sets of educational
programs in Structural Dynamics and Earthquake Engineering that accompanied
the third edition have now been extended and updated. These sets include
programs to determine the response in the time or frequency domain using the
FFf (Fast Fourier Transform) of structures modeled as a single oscillator. Also
included is a program to determine the response of an inelastic system with
elastoplastic behavior and a program for the development of seismic response
spectral charts. A set of seven computer programs is included for modeling
structures as two-dimensional and three dimensional frames and trusses.
This is the eBook of the printed book and may not include any media, website
access codes, or print supplements that may come packaged with the bound
book. Designed for senior-level and graduate courses in Dynamics of Structures
and Earthquake Engineering. Dynamics of 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.
Dynamics is increasingly being identified by consulting engineers as one of the
key skills which needs to be taught in civil engineering degree programs. This is
driven by the trend towards lighter, more vibration-prone structures, the growth of
business in earthquake regions, the identification of new threats such as terrorist
attack and the increased availability of sophisticated dynamic analysis tools.
Martin Williams presents this short, accessible introduction to the area of
structural dynamics. He begins by describing dynamic systems and their
representation for analytical purposes. The two main chapters deal with linear
analysis of single (SDOF) and multi-degree-of-freedom (MDOF) systems, under
free vibration and in response to a variety of forcing functions. Hand analysis of
continuous systems is covered briefly to illustrate the key principles. Methods of
calculation of non-linear dynamic response is also discussed. Lastly, the key
principles of random vibration analysis are presented – this approach is crucial
for wind engineering and is increasingly important for other load cases. An
appendix briefly summarizes relevant mathematical techniques. Extensive use is
made of worked examples, mostly drawn from civil engineering (though not
exclusively – there is considerable benefit to be gained from emphasizing the
Page 4/10

Where To Download Earthquake Engineering And Structural Dynamics
commonality with other branches of engineering). This introductory dynamics
textbook is aimed at upper level civil engineering undergraduates and those
starting an M.Sc. course in the area.
"In order to reduce the seismic risk facing many densely populated regions
worldwide, including Canada and the United States, modern earthquake
engineering should be more widely applied. But current literature on earthquake
engineering may be difficult to grasp for structural engineers who are untrained in
seismic design. In addition no single resource addressed seismic design
practices in both Canada and the United States until now. Elements of
Earthquake Engineering and Structural Dynamics was written to fill the gap. It
presents the key elements of earthquake engineering and structural dynamics at
an introductory level and gives readers the basic knowledge they need to apply
the seismic provisions contained in Canadian and American building
codes."--Résumé de l'éditeur.
While numerous books have been written on earthquakes, earthquake resistance
design, and seismic analysis and design of structures, none have been tailored
for advanced students and practitioners, and those who would like to have most
of the important aspects of seismic analysis in one place. With this book, readers
will gain proficiencies in the following: fundamentals of seismology that all
structural engineers must know; various forms of seismic inputs; different types of
seismic analysis like, time and frequency domain analyses, spectral analysis of
structures for random ground motion, response spectrum method of analysis;
equivalent lateral load analysis as given in earthquake codes; inelastic response
analysis and the concept of ductility; ground response analysis and seismic soil
structure interaction; seismic reliability analysis of structures; and control of
seismic response of structures. Provides comprehensive coverage, from
seismology to seismic control Contains useful empirical equations often required
in the seismic analysis of structures Outlines explicit steps for seismic analysis of
MDOF systems with multi support excitations Works through solved problems to
illustrate different concepts Makes use of MATLAB, SAP2000 and ABAQUAS in
solving example problems of the book Provides numerous exercise problems to
aid understanding of the subject As one of the first books to present such a
comprehensive treatment of the topic, Seismic Analysis of Structures is ideal for
postgraduates and researchers in Earthquake Engineering, Structural Dynamics,
and Geotechnical Earthquake Engineering. Developed for classroom use, the
book can also be used for advanced undergraduate students planning for a
career or further study in the subject area. The book will also better equip
structural engineering consultants and practicing engineers in the use of standard
software for seismic analysis of buildings, bridges, dams, and towers. Lecture
materials for instructors available at www.wiley.com/go/dattaseismic
This book provides comprehensive insights into the fields of earthquake engineering
and structural dynamics. It comprises of research work contributed by various experts
and researchers in the field of earthquake engineering. Both these disciplines focus on
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providing solutions to the problems created by damaging earthquakes, by planning,
designing, constructing and managing earthquake-resistant structures and facilities.
The significant studies included in this book, chart new and vital directions of research
in the field of seismology. Several studies included discuss the probability of structural
damages, others present approaches related to mitigating the risks of structural
damage caused by earthquakes. Through this book, we attempt to further enlighten the
readers about the new concepts of these disciplines. This book studies, analyses and
upholds the pillar of earthquake engineering and structural dynamics. It is a ripe text for
engineers, seismologists, geologists, researchers and students associated with these
fields.
This book offers a comprehensive introduction to the theory of structural dynamics,
highlighting practical issues and illustrating applications with a large number of worked
out examples. In the spirit of “learning by doing” it encourages readers to apply
immediately these methods by means of the software provided, allowing them to
become familiar with the broad field of structural dynamics in the process. The book is
primarily focused on practical applications. Earthquake resistant design is presented in
a holistic manner, discussing both the underlying geophysical concepts and the latest
engineering design methods and illustrated by fully worked out examples based on the
newest structural codes. The spectral characteristics of turbulent wind processes and
the main analysis methods in the field of structural oscillations due to wind gusts and
vortex shedding are also discussed and applications illustrated by realistic examples of
slender chimney structures. The user?friendly software employed is downloadable and
can be readily used by readers to tackle their own problems.
Developed from three decades' worth of lecture notes which the author used to teach at
the Massachusetts Institute of Technology, this unique textbook presents a
comprehensive treatment of structural dynamics and mechanical vibration. The
chapters in this book are self-contained so that instructors can choose to be selective
about which topics they teach. Written with an application-based focus, the text covers
topics such as earthquake engineering, soil dynamics, and relevant numerical methods
techniques that use MATLAB. Advanced topics such as the Hilbert transform,
gyroscope forces, and spatially periodic structures are also treated extensively. Concise
enough for an introductory course yet rigorous enough for an advanced or graduatelevel course, this textbook is also a useful reference manual - even after the final exam
- for professional and practicing engineers.
A concise introduction to structural dynamics and earthquake engineering Basic
Structural Dynamics serves as a fundamental introduction to the topic of structural
dynamics. Covering single and multiple-degree-of-freedom systems while providing an
introduction to earthquake engineering, the book keeps the coverage succinct and on
topic at a level that is appropriate for undergraduate and graduate students. Through
dozens of worked examples based on actual structures, it also introduces readers to
MATLAB, a powerful software for solving both simple and complex structural dynamics
problems. Conceptually composed of three parts, the book begins with the basic
concepts and dynamic response of single-degree-of-freedom systems to various
excitations. Next, it covers the linear and nonlinear response of multiple-degree-offreedom systems to various excitations. Finally, it deals with linear and nonlinear
response of structures subjected to earthquake ground motions and structural
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dynamics-related code provisions for assessing seismic response of structures.
Chapter coverage includes: Single-degree-of-freedom systems Free vibration response
of SDOF systems Response to harmonic loading Response to impulse loads Response
to arbitrary dynamic loading Multiple-degree-of-freedom systems Introduction to
nonlinear response of structures Seismic response of structures If you're an
undergraduate or graduate student or a practicing structural or mechanical engineer
who requires some background on structural dynamics and the effects of earthquakes
on structures, Basic Structural Dynamics will quickly get you up to speed on the subject
without sacrificing important information.
This book has been written to provide practising engineers with an easily
understandable introduction to the dynamics of civil engineering whilst ensuring that
they acquire an understanding of the theories that form the basis of computer
packages.
Annotation This important book looks at how structural dynamics can be applied to
earthquake engineering of structures in theory and practice. It will give practical
examples of how Mathematica and Matlab can be used to model and predict the way in
which structures will be affected by earthquakes. This vital area of modelling/simulation
can help design buildings and civil engineering projects to withstand the effects of
earthquakes. The book will give an introductory overview of structural dynamics and its
importance in earthquake engineering, followed by an in-depth look at the different
structural dynamic theories.
Designed for senior-level and graduate courses in Dynamics of Structures and
Earthquake Engineering. Dynamics of 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. The full text downloaded to your computer With eBooks you can: search for
key concepts, words and phrases make highlights and notes as you study share your
notes with friends eBooks are downloaded to your computer and accessible either
offline through the Bookshelf (available as a free download), available online and also
via the iPad and Android apps. Upon purchase, you will receive via email the code and
instructions on how to access this product. Time limit The eBooks products do not have
an expiry date. You will continue to access your digital ebook products whilst you have
your Bookshelf installed.
Uses state-of-the-art computer technology to formulate displacement method with
matrix algebra. Facilitates analysis of structural dynamics and applications to
earthquake engineering and UBC and IBC seismic building codes.
ICivilEngineer.com offers a collection of Web sites on earthquake engineering and
structural dynamics. Topics include seismic structure design and structure
rehabilitation. The sites cover the impacts of earthquakes on buildings and related
articles.
This major textbook provides comprehensive coverage of the analytical tools required
to determine the dynamic response of structures. The topics covered include:
formulation of the equations of motion for single- as well as multi-degree-of-freedom
discrete systems using the principles of both vector mechanics and analytical
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mechanics; free vibratio
This book presents methods and results that cover and extend beyond the state-of-theart in structural dynamics and earthquake engineering. Most of the chapters are based
on the keynote lectures at the International Conference in Earthquake Engineering and
Structural Dynamics (ICESD), held in Reykjavik, Iceland, on June 12-14, 2017. The
conference is being organised in memory of late Professor Ragnar Sigbjörnsson, who
was an influential teacher and one of the leading researchers in the fields of structural
mechanics, random fields, engineering seismology and earthquake engineering.
Professor Sigbjörnsson had a close research collaboration with the Norwegian Institute
of Science and Technology (NTNU), where his research was mainly focused in
dynamics of marine and offshore structures. His research in Iceland was mainly
focused on engineering seismology and earthquake engineering. The keynote-lecture
based chapters are contributed by leading experts in these fields of research and
showcase not only the historical perspective but also the most recent developments as
well as a glimpse into the future. These chapters showcase a synergy of the fields of
structural dynamics, engineering seismology, and earthquake engineering. In addition,
some chapters in the book are based on works carried out under the leadership and
initiative of Professor Sigbjörnsson and showcase his contribution to the understanding
of seismic hazard and risk in Iceland. As such, the book is useful for both researchers
and practicing engineers who are interested in recent research advances in structural
dynamics and earthquake engineering, and in particular to those interested in seismic
hazard and risk in Iceland.
Focusing on the fundamentals of structural dynamics required for earthquake blast
resistant design, Structural Dynamics in Earthquake and Blast Resistant Design
initiates a new approach of blending a little theory with a little practical design in order
to bridge this unfriendly gap, thus making the book more structural engineer-friendly.
This is attempted by introducing the equations of motion followed by free and forced
vibrations of SDF and MDF systems, D’Alembert’s principle, Duhammel’s integral,
relevant impulse, pulse and sinusoidal inputs, and, most importantly, support motion
and triangular pulse input required in earthquake and blast resistant designs,
respectively. Responses of multistorey buildings subjected to earthquake ground
motion by a well-known mode superposition technique are explained. Examples of realsize structures as they are being designed and constructed using the popular ETABS
and STAAD are shown. Problems encountered in such designs while following the
relevant codes of practice like IS 1893 2016 due to architectural constraints are
highlighted. A very difficult constraint is in avoiding torsional modes in fundamental and
first three modes, the inability to get enough mass participation, and several others. In
blast resistant design the constraint is to model the blast effects on basement storeys
(below ground level). The problem is in obtaining the attenuation due to the soil.
Examples of inelastic hysteretic systems where top soft storey plays an important role
in expending the input energy, provided it is not below a stiffer storey (as also required
by IS 1893 2016), and inelastic torsional response of structures asymmetric in plan are
illustrated in great detail. In both cases the concept of ductility is explained in detail.
Results of response spectrum analyses of tall buildings asymmetric in plan constructed
in Bengaluru using ETABS are mentioned. Application of capacity spectrum is
explained and illustrated using ETABS for a tall building. Research output of retrofitting
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techniques is mentioned. Response spectrum analysis using PYTHON is illustrated
with the hope that it could be a less expensive approach as it is an open source code. A
new approach of creating a fictitious (imaginary) boundary to obtain blast loads on
below-ground structures devised by the author is presented with an example. Aimed at
senior undergraduates and graduates in civil engineering, earthquake engineering and
structural engineering, this book: Explains in a simple manner the fundamentals of
structural dynamics pertaining to earthquake and blast resistant design Illustrates
seismic resistant designs such as ductile design philosophy and limit state design with
the use of capacity spectrum Discusses frequency domain analysis and Laplace
transform approach in detail Explains solutions of building frames using software like
ETABS and STAAD Covers numerical simulation using a well-known open source tool
PYTHON
The increasing necessity to solve complex problems in Structural Dynamics and
Earthquake Engineering requires the development of new ideas, innovative methods
and numerical tools for providing accurate numerical solutions in affordable computing
times. This book presents the latest scientific developments in Computational
Dynamics, Stochastic Dynam
This is the twenty-ninth volume in the Earthquake Engineering Research Institute's
series, Connections: The EERI Oral History Series. EERI began this series to preserve
the recollections of some of those who have had pioneering careers in the field of
earthquake engineering. Significant, even revolutionary, changes have occurred in
earthquake engineering since individuals first began thinking in modern, scientific ways
about how to protect construction and society from earthquakes. The Connections
series helps document this important history. This volume in the EERI Oral History
Series presents the life and career of Anil K. Chopra, Professor Emeritus in the
Department of Civil and Environmental Engineering at the University of California,
Berkeley. After he graduated from college in India, he went to UC Berkeley to earn his
Master's and PhD degrees, then taught at the University of Minnesota before returning
to join the faculty of UC Berkeley for the next 47 years, retiring in 2016. The first class
he was asked to teach at UC Berkeley was structural dynamics, a course which had
been started by his mentors, Ray Clough and Joe Penzien. His work in that field
resulted in a number of publications on a wide range of topics in earthquake
engineering and structural dynamics. Chopra chaired the structural analysis committee
of the project producing the influential ATC-3, Tentative Provisions for the Development
of Seismic Regulations for Buildings, and he tells interesting stories about working with
Nate Newmark, Emilio Rosenblueth, Henry Degenkolb, and others. His expertise in
structural dynamics resulted in his being asked to write the EERI monograph on
structural dynamics, Dynamics of Structures: A Primer, and later led to his very widely
used university textbook, Dynamics of Structures: Theory and Application to
Earthquake Engineering, now in its fifth edition. A major theme in Chopra's research is
the seismic analysis and design of concrete dams. He and a number of PhD students
developed procedures for earthquake analysis of concrete dams, and he has consulted
on dozens of major projects around the world. In 2020 he published his comprehensive
book on the subject, Earthquake Engineering for Concrete Dams: Analysis, Design, and
Evaluation.
Designed as both a textbook and a reference volume, this title applies stochastic
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structural dynamics to typical problems in earthquake engineering.
This book provides an insight on advanced methods and concepts for the design and
analysis of structures against earthquake loading. This second volume is a collection of
28 chapters written by leading experts in the field of structural analysis and earthquake
engineering. Emphasis is given on current state-of-the-art methods and concepts in
computing methods and their application in engineering practice. The book content is
suitable for both practicing engineers and academics, covering a wide variety of topics
in an effort to assist the timely dissemination of research findings for the mitigation of
seismic risk. Due to the devastating socioeconomic consequences of seismic events,
the topic is of great scientific interest and is expected to be of valuable help to scientists
and engineers. The chapters of this volume are extended versions of selected papers
presented at the COMPDYN 2011 conference, held in the island of Corfu, Greece,
under the auspices of the European Community on Computational Methods in Applied
Sciences (ECCOMAS).
Structural dynamics is a complex and increasingly important field of civil/structural
engineering. The aim of this concise book is to demonstrate to practising engineers and
advanced students that the dynamic response of structural systems can be understood
without advanced techniques of analysis and impenetrable detail.
Problems in nonlinear structural dynamics and critical excitation with elastic-plastic
structures are typically addressed using time-history response analysis, which requires
multiple repetitions and advanced computing. This alternative approach transforms
ground motion into impulses and takes an energy balance approach. This book is
accessible to undergraduates, being based on the energy balance law and the
concepts of kinetic and strain energies, and it can be used by practitioners for building
and structural design. This presentation starts with simple models that explain the
essential features and extends in a step-by-step manner to more complicated models
and phenomena.
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