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Focuses on the Basic Methodologies Needed to Handle Random Processes

After determining that most textbooks on random vibrations are mathematically
intensive and often too difficult for students to fully digest in a single course, the
authors of Random Vibration: Mechanical, Structural, and Earthquake
Engineering Applications decided to revise the current standard. This text
incorporates more than 20 years of research on formulating bridge design limit
states. Utilizing the authors’ experience in formulating real-world failure
probability-based engineering design criteria, and their discovery of relevant
examples using the basic ideas and principles of random processes, the text
effectively helps students readily grasp the essential concepts. It eliminates the
rigorous math-intensive logic training applied in the past, greatly reduces the
random process aspect, and works to change a knowledge-based course approach
into a methodology-based course approach. This approach underlies the book
throughout, and students are taught the fundamental methodologies of accounting
for random data and random processes as well as how to apply them in
engineering practice.

Gain a Deeper Understanding of the Randomness in Sequences

Presented in four sections, the material discusses the scope of random processes,
provides an overview of random processes, highlights random vibrations, and
details the application of the methodology. Relevant engineering examples,
included throughout the text, equip readers with the ability to make
measurements and observations, understand basic steps, validate the accuracy of
dynamic analyses, and master and apply newly developed knowledge in random
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vibrations and corresponding system reliabilities.

Comprising 11 Chapters, this text:

Reviews the theory of probability and applies it from an engineering●

perspective
Introduces basic concepts and formulas to prepare for discussions of random●

processes
Emphasizes the essence of probability as the chance of occurrence in sample●

space
Covers two important issues in engineering practice, the uncertainty of data and●

the probability of failure
Explores the random processes in the time domain●

Explains the nature of time-varying variables by joint PDF through the●

Kolmogorov extension
Examines random processes in the frequency domain●

Discusses several basic and useful models of random processes●

Presents a new set of statistics for random processes●

Employs an approach to present important processes within the context of●

practical engineering problems
Includes the generality of dealing with randomness and the difference between●

random variables and processes
Focuses on the topic of vibration problems●

Addresses the basic parameters of linear single-degree-of-freedom (SDOF)●

systems
Stresses a new method of random process referred to as time series●

Details linear multi-degree-of-freedom (MDOF) systems●

Describes the statistical analyses of direct approach based on model decoupling●

of proportionally and nonproportionally-damped systems
Provides materials on the applications of random processes and vibration●

Discusses statistical studies on random data and model identifications●

Describes the nonlinear phenomena and the general approach of linearization●

Highlights a special method of Monte Carlo simulation, and more●

Random Vibration: Mechanical, Structural, and Earthquake Engineering
Applications effectively integrates the basic ideas, concepts, principles, and
theories of random processes. This enables students to understand the basic
methodology and establish their own logic to systematically handle the issues
facing the theory and application of random vibrations.
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Focuses on the Basic Methodologies Needed to Handle Random Processes

After determining that most textbooks on random vibrations are mathematically intensive and often too
difficult for students to fully digest in a single course, the authors of Random Vibration: Mechanical,
Structural, and Earthquake Engineering Applications decided to revise the current standard. This text
incorporates more than 20 years of research on formulating bridge design limit states. Utilizing the authors’
experience in formulating real-world failure probability-based engineering design criteria, and their
discovery of relevant examples using the basic ideas and principles of random processes, the text effectively
helps students readily grasp the essential concepts. It eliminates the rigorous math-intensive logic training
applied in the past, greatly reduces the random process aspect, and works to change a knowledge-based
course approach into a methodology-based course approach. This approach underlies the book throughout,
and students are taught the fundamental methodologies of accounting for random data and random processes
as well as how to apply them in engineering practice.

Gain a Deeper Understanding of the Randomness in Sequences

Presented in four sections, the material discusses the scope of random processes, provides an overview of
random processes, highlights random vibrations, and details the application of the methodology. Relevant
engineering examples, included throughout the text, equip readers with the ability to make measurements
and observations, understand basic steps, validate the accuracy of dynamic analyses, and master and apply
newly developed knowledge in random vibrations and corresponding system reliabilities.

Comprising 11 Chapters, this text:

Reviews the theory of probability and applies it from an engineering perspective●

Introduces basic concepts and formulas to prepare for discussions of random processes●

Emphasizes the essence of probability as the chance of occurrence in sample space●

Covers two important issues in engineering practice, the uncertainty of data and the probability of failure●

Explores the random processes in the time domain●

Explains the nature of time-varying variables by joint PDF through the Kolmogorov extension●

Examines random processes in the frequency domain●

Discusses several basic and useful models of random processes●



Presents a new set of statistics for random processes●

Employs an approach to present important processes within the context of practical engineering problems●

Includes the generality of dealing with randomness and the difference between random variables and●

processes
Focuses on the topic of vibration problems●

Addresses the basic parameters of linear single-degree-of-freedom (SDOF) systems●

Stresses a new method of random process referred to as time series●

Details linear multi-degree-of-freedom (MDOF) systems●

Describes the statistical analyses of direct approach based on model decoupling of proportionally and●

nonproportionally-damped systems
Provides materials on the applications of random processes and vibration●

Discusses statistical studies on random data and model identifications●

Describes the nonlinear phenomena and the general approach of linearization●

Highlights a special method of Monte Carlo simulation, and more●

Random Vibration: Mechanical, Structural, and Earthquake Engineering Applications effectively
integrates the basic ideas, concepts, principles, and theories of random processes. This enables students to
understand the basic methodology and establish their own logic to systematically handle the issues facing the
theory and application of random vibrations.
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Editorial Review

Review

"Random vibration is an important branch in [the] area of dynamic structure. At the same time, it is an
obscure portion to most engineering students and researchers. In this book, the author present[s] a clear
method to resolve this difficulty, by showing lots of real examples or practical engineering following the
basic concept about stochastic process. It constructs a bridge between these two parts instead of basing
rigorous mathematical logic creatively."
?Professor Baitao Sun, Institute of Engineering Mechanics, China Earthquake Administration, Harbin

"… an excellent resource for students to learn basic methodologies handling random processes and a great
reference material for researchers exploring their research on principles of multiple hazard design for
structures. … admirable for its content … The authors successfully make a breakthrough that avoids
mathematical difficulties for students to absorb the essential concepts needed to account for random data and
processes, and effectively help readers apply the methodologies to solve their problems. … exceptional
material for the study of random vibration."
?Kuo-Chun Chang, Professor, Department of Civil ngineering, National Taiwan University, Director,
National Center for Research on Earthquake Engineering, Taipei, Taiwan

Users Review

From reader reviews:

Clarence Lowery:

Do you have something that that suits you such as book? The publication lovers usually prefer to opt for
book like comic, short story and the biggest one is novel. Now, why not striving Random Vibration:
Mechanical, Structural, and Earthquake Engineering Applications (Advances in Earthquake Engineering)
that give your satisfaction preference will be satisfied by reading this book. Reading behavior all over the
world can be said as the way for people to know world far better then how they react toward the world. It
can't be explained constantly that reading routine only for the geeky man but for all of you who wants to
become success person. So , for every you who want to start examining as your good habit, you are able to
pick Random Vibration: Mechanical, Structural, and Earthquake Engineering Applications (Advances in
Earthquake Engineering) become your personal starter.

Iris Wright:

Within this era which is the greater man or woman or who has ability in doing something more are more
valuable than other. Do you want to become certainly one of it? It is just simple way to have that. What you
must do is just spending your time almost no but quite enough to have a look at some books. One of many
books in the top record in your reading list is actually Random Vibration: Mechanical, Structural, and
Earthquake Engineering Applications (Advances in Earthquake Engineering). This book which is qualified
as The Hungry Hills can get you closer in getting precious person. By looking way up and review this



publication you can get many advantages.

Frederica Dawkins:

Guide is one of source of information. We can add our know-how from it. Not only for students but
additionally native or citizen want book to know the revise information of year to help year. As we know
those publications have many advantages. Beside most of us add our knowledge, could also bring us to
around the world. With the book Random Vibration: Mechanical, Structural, and Earthquake Engineering
Applications (Advances in Earthquake Engineering) we can acquire more advantage. Don't one to be creative
people? To be creative person must love to read a book. Simply choose the best book that suitable with your
aim. Don't end up being doubt to change your life at this book Random Vibration: Mechanical, Structural,
and Earthquake Engineering Applications (Advances in Earthquake Engineering). You can more attractive
than now.

Robert Long:

A lot of people said that they feel fed up when they reading a book. They are directly felt this when they get
a half areas of the book. You can choose the book Random Vibration: Mechanical, Structural, and
Earthquake Engineering Applications (Advances in Earthquake Engineering) to make your personal reading
is interesting. Your own skill of reading talent is developing when you including reading. Try to choose easy
book to make you enjoy to read it and mingle the feeling about book and studying especially. It is to be 1st
opinion for you to like to available a book and go through it. Beside that the reserve Random Vibration:
Mechanical, Structural, and Earthquake Engineering Applications (Advances in Earthquake Engineering)
can to be your friend when you're experience alone and confuse using what must you're doing of this time.
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