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Foreword

By V. Mohan Malhotra

The International Panel on Climate Change (IPCC), made up of 600 scien-
tists from 40 countries, in a landmark report in February 2007, laid to rest
any doubts about global warming. According to the IPCC, global warming
is here, is primarily due to human activity, and is irreversible. In fact, global
warming is the most serious sustainability issue confronting the global com-
munity today. The principal sources of global warming are CO, emissions,
and if no action is taken to curb CO, emissions, it is most likely that the
earth’s average temperature could increase by 4°C by the end of this cen-
tury, greatly impacting food production, water availability, and extreme
weather events worldwide. The recent Super Storm Sandy in the United
States is one such example. The damage caused by this storm is estimated to
exceed 50 billion USD. The principal CO,-emitting sectors of the economy
include coal-powered plants, transportation, and major industries such as
steel, cement, and concrete.

The production of 1 tonne of Portland cement clinker, the main com-
ponent of modern hydraulic cements, is accompanied by the direct release
of approximately 1 tonne of CO,. Therefore, considerable CO, emissions
are attributable to the global production of more than 3 billion tonnes of
cement, the binder component of concrete.

There are several publications available that discuss the sustainability
issues related to the production of Portland cement, but this is the first book
that covers comprehensively the sustainable issues concerning the aggregate
cement and concrete industry.

The authors, Mr. Per Jahren of Norway and Professor Tongbo Sui of
China, are world-renowned engineers and concrete technologists. Their
vast experience in cement and concrete is evident in their research of the
sustainable issues concerning the concrete industry. They have skill-
fully addressed the issues of recycling of concrete and water shortages,
which are the next crises on the horizon. Such distant topics as radiation
and building materials are also discussed. The wealth of information on
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sustainability and the concrete industry brought together in this book is
remarkable, and the authors’ efforts are to be commended. All those inter-
ested in the concrete industry and sustainability will find this book very
informative and of immense value.

Dr. V. Mohan Malhotra

Recipient of the 2012 Sustainability Award of the
American Concrete Institute

Recipient of the 2007 Sustainability Award of the
Norwegian Concrete Institute

Recipient of the 2006 Lifetime Achievement Award of the
Coal Combustion Products Partnership/EPA, United States
Honorary member of the American Concrete Institute
Honorary member of the Concrete Society, United Kingdom
Honorary member of the Brazilian Concrete Institute
Fellow, ASTM, United States

Fellow, Canadian Society of Civil Engineers

Fellow, Engineering Institute of Canada



Foreword

By Wei Sun

Sustainability has increasingly become the global solution in the 21st century
to combating the challenges of climate change and natural resources deple-
tion the world is facing. The cement industry, as one of the key fundamental
materials industries, on the one hand plays a very important role in social and
economic development, and, on the other, may also impose great challenge
in terms of its large consumption of natural resources and energy and the
emissions of greenhouse gases. This issue is of great importance, especially
for China, as the world’s largest cement and concrete producer and consumer,
accounting for more than half of the world’s cement production.

Concrete and Sustainability presents to the readers a holistic view and
approach as well as worldwide thinking and methodologies covering the levels
of safety, durability, functionality and economical feasibility, environmental
compatibility, and social responsibility to addressing the sustainability issues.
The wide spectrum of possible solutions given in this book provides a way
to understand and deal with these global issues. In this context, there is no
doubt that this is the first book of its kind, introducing not only technological
solutions, but also methodologies and a way of thinking as a whole.

The author, Mr. Per Jahren, is a famous concrete specialist, and has enthusi-
astically participated in many cement and concrete conferences and seminars
in China within the last 10 years, sharing his experience and skills, which
are of great value to his Chinese colleagues. His coauthor, Prof. Tongbo
Sui, is a leading scientist in the chemistry of cement and concrete, and is
dedicated to the R&D of low energy and low CO, emission and advanced
cement-based materials, with remarkable gains achieved in the development
and application of belite-based cements.

This highly informative book, based on the knowledge and experience
of the authors, will hopefully be of great benefit to researchers, engineers,
architects, university students, and decision makers.

Dr. Wei Sun
Member of the Chinese Academy of Engineering
Professor of Southeast University, China



Preface

In light of the development of world concrete and construction, we see an
evolution in the focus and direction of

Safety — Durability — Serviceability/Functionality — Sustainability
It is important in this context to learn at least two things:

e All the components in the evolution process are closely linked to each
other and function upon need instead of occurring and existing inde-
pendently or replacing one by another.

e The latest developed component, sustainability, has not only evolved
from the previous components, but works as a function of them as well.

We therefore believe that sustainability is not only an environmental
issue, but is indeed a holistic thinking/approach that can be considered
the function of safety, durability, functionality and economical feasibility,
environmental compatibility, and social responsibility. The level and mag-
nitude of each component to sustainability varies depending on the specific
requirement of the target and local boundary conditions.

We have, over recent decades, seen a growing worldwide concern and
understanding of sustainability issues, not only in society in general, but
also in the cement and concrete industry. The increased focus on climate
change has definitely been an important catalyst in this process. There is
hardly any doubt about the importance of greenhouse gas emission and the
negative effects of climate change. However, sustainable development and
environmental issues are much more than this.

This book tries to provide readers with the widest possible views on the
sustainability issues of concrete, the world’s largest construction material,
the complexity of the challenges from different angles, and the versatility
and possibilities of solutions to address these challenges. It is a method-
ologically technical book on concrete and sustainability, rather than only a
concrete scientific book, to encourage the readers to think, understand, and
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reconsider the discussed topic and solutions that might be taken in a holistic
way in terms of resource availability, technical viability, economical feasi-
bility, and environmental compatibility. The intention has not been to give
technical details on sustainable issues, but to show some of the manifold
versatility in the sustainability efforts that have taken place in the concrete
environment around the world. Hopefully, we have been able to offer some
ideas to concrete technologists or enthusiasts in their efforts to find sustain-
able solutions.

In Chapter 1, we explore the sustainability issue of concrete from a social
and economic perspective. Chapter 2 gives an introduction into the various
rules and regulations that the concrete environment is facing in society.
Chapters 2 through 4 are about the various environmental challenges that
the cement and concrete industry is facing. As emissions, absorptions, and
recycling have been the most central elements in discussions in the cement
and concrete environment so far, these topics have their own chapters. All
the other issues are treated in alphabetical order in Chapter 5. When we say
“all the other issues,” we are aware that other listings are possible. We have
chosen to use the issues that have been used in the Norwegian environmental
database since 2002. Experience has shown that the importance of the vari-
ous issues changes with the various platforms in the industry and society.
We therefore treat the issues in alphabetical order instead of importance or
significant sequence. In Chapters 6 and 7, we have provided some comments
about future development. Finally, a comprehensive reference list, with some
500 references given in the book, might be of help to readers who want to
obtain more technical details.

Per Jahren
President of P. ]. Consult AS
Former president and honor member of the Norwegian Concrete Society

Tongbo Sui

Ph D,Professor

Director General of Sinoma Research Institute

Vice President of China Sinoma International Engineering Co.Ltd
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