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The statics and mechanics of structures form a core aspect of civil
engineering. This book provides an introduction to the subject, starting
from classic hand-calculation types of analysis and gradually advancing
to a systematic form suitable for computer implementation. It starts
with statically determinate structures in the form of trusses, beams and
frames. Instability is discussed in the form of the column problem -
both the ideal column and the imperfect column used in actual column
design. The theory of statically indeterminate structures is then
introduced, and the force and deformation methods are explained and
illustrated. An important aspect of the book’s approach is the
systematic development of the theory in a form suitable for computer
implementation using finite elements. This development is supported
by two small computer programs, MiniTruss and MiniFrame, which
permit static analysis of trusses and frames, as well as linearized
stability analysis. The book’s final section presents related strength of
materials subjects in greater detail; these include stress and strain,
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failure criteria, and normal and shear stresses in general beam flexure
and in beam torsion. The book is well-suited as a textbook for a two-
semester introductory course on structures. .
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This is an open access book. This textbook contains about 200 fully
solved problems in analytical and numerical methods for nonlinear
osccillations. These comprise all the end-of-chapter problems in Ali H.
Nayfeh and Dean T. Mook’s famous textbook Nonliear Oscillations.
Mathematical software are adopted to make those solutions more
accessible from a graphical point of view. This book can be adopted as
a supplement to course work study for graduates or senior
undergraduates. Since many exercise problems are adapted from
scientific research papers, this book also has a good reference value for
scientists and engineers who work in nonlinear vibration.



