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Preface

The structural dynamics texts currently available present material in a variety of manners
and at various technical levels. Some are intended for use by undergraduate students, oth-
ers for graduate students, and some primarily address specific areas such as continuous
systems or thin plates and shells. This text is intended for use by advanced undergraduate
and beginning graduate students, and it includes material deemed most pertinent to the
anticipated audience by presenting a variety of related topics for single- and multiple-
degree-of-freedom systems. No previous knowledge of structural dynamics is required
and all necessary background is assumed to come from required undergraduate engi-
neering courses, making the text suitable for self-study. This text is intended to provide
the knowledge necessary for establishing the equations of motion and determining the
structural responses of systems resulting from dynamic loads. It is applicable to defin-
ing and understanding problems relevant to civil, mechanical, and aerospace engineer-
ing. Practicing engineers should have no problems using the material in this text as a
reference.

In selecting topics for this text, emphasis was placed on the fundamentals of the sub-
ject, which include classical analytical methods and modern numerical solution tech-
niques. It is structured so that students can learn the material in a clear forthright manner
and develop a firm grasp of mathematical modeling, formulation, and solution of the
equations of motion. The text presents an elementary introduction to time-dependent
problems using the basic concepts of the single-degree-of-freedom spring-mass systems.
Forced and free vibrations as well as damped and undamped systems are considered.
Responses to general and arbitrary forcing functions are discussed along with material
models (elastic, elastic—plastic, and viscoelastic) and integral transformations (Laplace,
Fourier, Dirac, and Heaviside). Random vibrations and their related stochastic processes
are presented in an early chapter so that these concepts can be used in subsequent
chapters.

Two chapters are dedicated to numerical solution procedures, many of which are
addressed using MATLAB® or similar commercially available programs. An early chapter is
dedicated to single-degree-of-freedom systems in which finite difference techniques (Euler,
Runge—Kutta, etc.) Newmark, Wilson-theta, and HHT-alpha methods are introduced. A
later chapter is dedicated to multiple-degree-of-freedom systems, and the finite element
method is introduced. Due to the abundance of finite element techniques available for dif-
ferent applications, only selected elements are presented. In addition to finite elements, the
numerical techniques presented for one-dimensional problems are expanded upon.

Multiple-degree-of-freedom and continuous systems are presented in Chapters 4 and
5 with discussions of work and energy methods. The subsequent five chapters present
topics relevant to specific structural members: strings and bars, beams (Euler-Bernoulli
and Timoshenko), frames, plates (including composites), and shells. A brief discussion of
continuous fiber-composite laminates is presented in Appendix A, and a relatively com-
prehensive list of additional references pertaining to structural dynamics is presented in
Appendix B.
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MATLAB® is a registered trademark of The MathWorks, Inc. For product information,
please contact:

The MathWorks, Inc.

3 Apple Hill Drive

Natick, MA 01760-2098, USA
Tel: 508 647 7000

Fax: 508-647-7001

E-mail: info@mathworks.com
Web: www.mathworks.com
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