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used for the computational experiments. In Chapter 13, the
finite element implementation of the FORM and SORM methodologies is presented. The basic difficulties associated with
such an implementation are pointed out, as well as various
means of addressing them. A sketchy review of the representation of random fields is also presented. The first part of the
book ends with a discussion of nonlinearity and randomness
in mechanics based on the Adomian decomposition method.
The second part of the book presents a number of applications of probabilistic mechanics concepts in the context of
computational mechanics. Six chapters, 15 through 20, address
the problem of stochastic fracture mechanics and fatigue crack
growth. State-of-the-art research in this important topic is
presented. Random vibration analysis using Hermite moments
is discussed in Chapter 21, and the first passage problem associated with stochastic structural dynamics is addressed in
Chapter 22. Chapter 23 deals with hysteretic structural systems
with special emphasis on the seismic reliability aspects of the
problem. Chapters 24 and 25 feature more applications including the analysis of fluid-shell systems with random imperfections and the reliability analysis of the settlement of raft
foundations. An algorithmic formulation is presented in Chapter 26 for the synthesis of linear two-phase uncertain systems.
The Monte Carlo simulation method is used to simulate the
system parameters. The last chapter of the book, Chapter 27,
deals with the optimization of the performance reliability of
manufacturing processes. A generalized reduced gradient
method is implemented to maximize the system reliability.
In conclusion, the book attests to the timeliness of the rapidly
evolving area of computational probabilistic mechanics. The
choice of its material is somewhat misleading since it exclusively
presents methods that are based on the FORM/SORM and
the perturbation approaches for the analysis of uncertain structural systems. This choice leaves out a number of research
contributions that are within the scope of the book. Still, this
book is valuable to researchers and practitioners in the field
of probabilistic mechanics.

This book consists of a collection of 27 articles dealing with
the subject of probabilistic engineering mechanics with special
emphasis on the ensuing computational issues.
The book has two parts. The first part is meant as a tutorial
on the basic aspects of probabilistic mechanics, whereas the
second part is an overview of some of the applications that
rely on probabilistic concepts for their treatment. The tutorial
part starts with two expository chapters covering both basic
and advanced concepts of structural reliability theory. Chapter
2, in particular, gives a clear and concise presentation of the
first-order and second-order reliability methods, (FORM/
SORM), as well as a thorough exposition of the various Monte
Carlo simulation schemes that have proven to be useful in the
context of structural reliability analysis. Chapters 3 and 4 present certain computational aspects associated with the analysis
of structural systems with uncertain parameters. Chapter 3
deals with the dynamic analysis of such systems, whereas Chapter 4 treats them in the context of a perturbation-based stochastic finite element method. Chapter 5 is an attempt to couple
the boundary element with a perturbation expansion for applying it to uncertain systems. In Chapter 6, a Neumann expansion is used to obtain statistics of the amplitude and
frequency of uncertain vibratory systems. Useful truncation
and convergence criteria associated with the expansion are also
presented. The advanced mean value method for efficient estimation of the CDF is presented in Chapter 7. The NESSUS
probabilistic finite element program is also reviewed in this
chapter. The perturbation approach is again demonstrated in
Chapter 8 through its application to the transient analysis of
structures with uncertain damping. An improved perturbation
approach is presented in Chapter 9. Here, an iterative perturbation scheme is reviewed that aims at improving the efficiency
of the perturbation approach for the analysis of uncertain
systems. Brief and sketchy presentations of directional simulation and importance sampling are presented in Chapter 10.
The efficacy of these two methods in the reliability analysis
of structural systems is indicated. Chapter 11 presents the
coupling of the perturbation approach with the response surface approach for the reliability analysis of structural systems.
The response surface approach is presented in Chapter 12
where it is applied to the analysis to uncertain nonlinear continua. A central composite design for the response surface is
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and radiography. The concluding chapter introduces the reader
to some of the more recent developments in nondestructive
inspection. This book is not intended for the industrial practitioners in NDT as the coverage of topics is too general and
at too shallow a depth for such individuals. On the other hand,
it will be widely read by all personnel concerned with production, general management, and marketing who have an
interest in quality control but who are nonspecialists in NDT.
This book wili be of great value to students and professors
in the mechanics community. This book is also valuable to

managers and other industrial personnel who have an interest
in inspection and quality control.
Barry Hull and Vernon John have until recently been colleagues at the Polytechnic of Central London where they were
senior lecturers for many years in the School of Mechanical
and Computer Aided Engineering. Both had extensive industrial experience before taking up lecturing. Barry Hull has now
moved to a post in the Department of Metallurgy and Materials
Engineering at Sheffield City Polytechnic, while Vernon John
now lectures at City University.

The United States National Committee for Theoretical and Applied Mechanics (USNC/TAM) is seeking proposals to
host IUTAM Symposia any time during the calendar years 1994-1995.
The aim of a IUTAM symposium is to assemble a group of active scientists within a well-defined field for the development
of science within that field. In order to achieve effective communication with the group, the number of active participants
is necessarily limited. All IUTAM symposia are therefore reserved for invited participants. Invitations to participate are
made by the Scientific Committee solely on the basis of scientific merit. Typical symposia invite approximately 60 scientists
of whom about 25 present prepared lectures.
Proposals to host a symposium should be made on a prepared form which may be obtained from the Secretary of the
USNC/TAM. The completed application should be sent to the Secretary not later than November 15, 1991. Applications
will be competitively screened by the USNC/TAM. A maximum of five for the two year period will be forwarded to IUTAM
where they will compete with those from other countries. Final decisions will be made at the meeting of the General Assembly
of IUTAM at the International Congress in Haifa, Israel, August, 1992. Approximately 12 to 20 symposia will be scheduled
for 1994-1995.
For each proposal accepted IUTAM will appoint a Scientific Committee. The chairman will normally be the submitter
of the invitation, but the other members will be chosen from the international scientific community. The proposal may
indicate a preference for 1994 or 1995, but actual scheduling within the year will be worked out jointly by the Scientific
Committee and IUTAM.
IUTAM provides a small amount of financial support to pay some travel expenses, primarily for young scientists and
for scientists from developing countries. Organizers of symposia are encouraged to seek additional financial support from
other sources.
On request the Secretary of USNC/TAM will send a Symposium-Invitation Kit consisting of an application form, some
examples of previously approved applications, and a list of recent symposia. Please address all inquiries to:
Professor Philip G. Hodge, Jr.
Secretary, USNC/TAM
107 Akerman Hall
University of Minnesota
Minneapolis, MN 55455
Tel (612) 625-3444 or -8000
e-mail: pghodge@vx.acs.umn.edu
or @umnacvx.bitnet
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