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This reference book presents the theory and methodology to conduct a finite
element assessment of concrete structures subjected to chemically induced
volumetric expansion in general and alkali aggregate reaction in particular. It is
limited to models developed by the author, and focuses on how to best address a
simple question: if a structure suffers from AAR, how is its structural integrity
jeopardized, and when would the reaction end.

Subjects treated are:
• Brief overview of AAR: nature of the chemical reactions, AAR in both dams
and nuclear power plants, and how does it impact the mechanical properties of
concrete.
• Constitutive model for both the AAR expansion, and concrete nonlinearities
(both smeared and discrete crack models).
• Validation of the model along with a parametric study to assess what are the
critical parameters in a study.
• Selection of material properties for an AAR finite element simulation, followed
by applications in dams and massive reinforced concrete structures.
• Micro Model for improved understanding of the essence of the reaction, along
with a newly proposed mathematical model for the kinetics of the reaction.
• Review of relevant procedures to estimate the residual expansion of a structure
suffering from AAR, along with a proposed approach to determine when the
reaction will end.

The book is extensively illustrated with numerous figures and provides guidance
to engineers confronted with swelling in concrete infrastructures.
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This reference book presents the theory and methodology to conduct a finite element assessment of concrete
structures subjected to chemically induced volumetric expansion in general and alkali aggregate reaction in
particular. It is limited to models developed by the author, and focuses on how to best address a simple
question: if a structure suffers from AAR, how is its structural integrity jeopardized, and when would the
reaction end.

Subjects treated are:
• Brief overview of AAR: nature of the chemical reactions, AAR in both dams and nuclear power plants, and
how does it impact the mechanical properties of concrete.
• Constitutive model for both the AAR expansion, and concrete nonlinearities (both smeared and discrete
crack models).
• Validation of the model along with a parametric study to assess what are the critical parameters in a study.
• Selection of material properties for an AAR finite element simulation, followed by applications in dams
and massive reinforced concrete structures.
• Micro Model for improved understanding of the essence of the reaction, along with a newly proposed
mathematical model for the kinetics of the reaction.
• Review of relevant procedures to estimate the residual expansion of a structure suffering from AAR, along
with a proposed approach to determine when the reaction will end.

The book is extensively illustrated with numerous figures and provides guidance to engineers confronted
with swelling in concrete infrastructures.
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Editorial Review

About the Author
Victor E. Saouma is a professor of civil engineering at the University of Colorado Boulder . He joined the
department in 1984 where he teaches courses in structural analysis. He is currently president of the
International Association of Fracture Mechanics for Concrete and Concrete Structures (IA-FraMCoS) and
was formerly the director of the University of Colorado Fast Hybrid Testing Laboratory which is part of the
George E. Brown, Jr. Network for Earthquake Engineering Simulation.

Over the years his research interests have varied but are always driven by a desire to apply first principles
toward the solution of engineering problems. This has included innovative experimental work such as
centrifuge/shake table tests of dams and real time hybrid simulation of reinforced concrete frames, as well as
development of constitutive models, development of nonlinear finite element codes, modeling of concrete.

His research has primarily been funded by EPRI (Electric Power Research Company), TEPCO (Tokyo
Electric Power Company), and government agencies such as the National Science Foundation and the Oak
Ridge National Laboratory. As a consultant, his work has involved the seismic safety of very high arch
dams, delamination in nuclear power plants, and AAR induced damage in infrastructures. He has over eighty
peer-reviewed journal articles.

Users Review

From reader reviews:

April Little:

In this 21st millennium, people become competitive in each way. By being competitive today, people have
do something to make them survives, being in the middle of often the crowded place and notice through
surrounding. One thing that sometimes many people have underestimated this for a while is reading. Yeah,
by reading a publication your ability to survive improve then having chance to remain than other is high. In
your case who want to start reading any book, we give you this particular Numerical Modeling of AAR book
as basic and daily reading publication. Why, because this book is usually more than just a book.

Sarah Winship:

Now a day people that Living in the era just where everything reachable by talk with the internet and the
resources inside can be true or not require people to be aware of each facts they get. How individuals to be
smart in getting any information nowadays? Of course the solution is reading a book. Studying a book can
help people out of this uncertainty Information particularly this Numerical Modeling of AAR book since this
book offers you rich details and knowledge. Of course the info in this book hundred percent guarantees there
is no doubt in it you know.

Michael Martin:

The book untitled Numerical Modeling of AAR contain a lot of information on the idea. The writer explains
the woman idea with easy way. The language is very clear and understandable all the people, so do not



necessarily worry, you can easy to read the item. The book was compiled by famous author. The author
brings you in the new period of time of literary works. It is possible to read this book because you can keep
reading your smart phone, or gadget, so you can read the book inside anywhere and anytime. If you want to
buy the e-book, you can open their official web-site in addition to order it. Have a nice go through.

James Harris:

That publication can make you to feel relax. This specific book Numerical Modeling of AAR was multi-
colored and of course has pictures around. As we know that book Numerical Modeling of AAR has many
kinds or type. Start from kids until teenagers. For example Naruto or Private investigator Conan you can read
and think you are the character on there. So , not at all of book are usually make you bored, any it offers you
feel happy, fun and unwind. Try to choose the best book for yourself and try to like reading in which.
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