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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:

Joan Cross:

The book Numerical Modeling of AAR gives you the sense of being enjoy for your spare time. You can
utilize to make your capable far more increase. Book can to be your best friend when you getting strain or
having big problem with your subject. If you can make examining a book Numerical Modeling of AAR to be
your habit, you can get a lot more advantages, like add your personal capable, increase your knowledge
about a few or all subjects. You may know everything if you like start and read a guide Numerical Modeling
of AAR. Kinds of book are a lot of. It means that, science guide or encyclopedia or others. So , how do you
think about this reserve?

Pat Billings:

The book Numerical Modeling of AAR can give more knowledge and also the precise product information
about everything you want. Exactly why must we leave the best thing like a book Numerical Modeling of
AAR? A few of you have a different opinion about book. But one aim that will book can give many info for
us. It is absolutely proper. Right now, try to closer along with your book. Knowledge or information that you
take for that, you can give for each other; you may share all of these. Book Numerical Modeling of AAR has
simple shape but you know: it has great and massive function for you. You can look the enormous world by
wide open and read a e-book. So it is very wonderful.



Jaime McKenney:

The reserve untitled Numerical Modeling of AAR is the book that recommended to you to read. You can see
the quality of the book content that will be shown to you. The language that writer use to explained their
ideas are easily to understand. The article writer was did a lot of investigation when write the book, hence the
information that they share to you personally is absolutely accurate. You also might get the e-book of
Numerical Modeling of AAR from the publisher to make you more enjoy free time.

Francis Lopez:

Numerical Modeling of AAR can be one of your beginning books that are good idea. Most of us recommend
that straight away because this e-book has good vocabulary that could increase your knowledge in vocab,
easy to understand, bit entertaining however delivering the information. The author giving his/her effort to
get every word into pleasure arrangement in writing Numerical Modeling of AAR however doesn't forget the
main place, giving the reader the hottest in addition to based confirm resource details that maybe you can be
one among it. This great information can certainly drawn you into brand new stage of crucial contemplating.
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