Preface

Geotechnical failures, specially the catastrophic ones, are an excellent experience
and a source of inspiration to improve our current understanding of phenomena
and our procedures and tools for analysis and prediction.

This unconventional manner to learn Geomechanics is the essence of this
book. In general, Soil Mechanics and Geotechnical text books describe first the
concepts and the theoretical developments and then apply them to interpret or
solve a particular application. This book has a different approach. The case (a
failure) is first described and then an explanation is sought. This approach is
developed through a set of steps which can be summarized as follows.

1. Identify the nature of the problem
2. Develop a dedicated and specific formulation of the case, based on
established basic concepts. In general, no single existing theory or
procedure is available to solve the case at hand.
3. Provide a solution within an acceptable degree of complexity.
4. Extract the fundamental aspects of the problem and highlight its
relevance.
The cases selected have been grouped into three main topics: Landslides,
Embankments and Dams and Dynamics of Failures. No attempt to provide a
comprehensive account of known catastrophic failures has been done. But the
cases selected (Vaiont, Aznalcollar, Brattas-St. Moritz) are rather unique and
illustrate a number of relevant and to some extent controversial issues which are
of wide interest.

Finite element methods have not been used. In the landslides analysed (Vaiont
and Brattas-St. Moritz) currently available commercial programs are of limited
utility. In the remaining cases the analysis performed provides a sufficient insight
and interpretation of the field behaviour.

The book teaches how to build the necessary models to understand the
failures. Balance and equilibrium equations are formulated at different scales
which are selected having in mind the abstract representation of the key concepts
of each case. In some of the Chapters calculation tools, included in well known
and widely available programs (Excel, Maple, etc.) have been used. Some details
of the “ad hoc” programs developed have also been included in Appendices to
help the readers to follow the details of the calculation.

Chapters include also a short description of the changes in the original design
and the mitigation measures which could have prevented the failure. Also a
summary section of lessons learned is provided. Finally, selected topics and more
advanced reading are suggested.
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The book is associated with a Master/Doctorate courses being offered at the
Department of Geotechnical Engineering and Geosciences of UPC, Barcelona and
at the Institute of Geotechnical Engineering, ETH Zurich. Potential readers for the
book include graduate students, faculty and professionals in the fields of Civil and
Geotechnical Engineering.

The authors acknowledge with thanks the contribution of some of their
colleagues and fellow researchers to the Chapters of this book. Chapter 1 is based
on the research performed in collaboration with Ivo Sterba (ETH), Andreas
Schmid (ETH), Michael Iten (ETH), Markus Schwager (ETH) and Dr. Sophie
Messerklinger (ETH). Professor Antonio Lloret (UPC) and Dr. Enrique Romero
(UPC) helped in the interpretation and the experimental work reported in Chapter
2. Discussions held with Dr. Gabriel Fernandez (University of Illinois) about the
Vaiont slide were very helpful. He provided also first-hand information on the
slide. Prof. Sebastia Olivella (UPC) contributed to the formulation of the thermo-
hydro-mechanical phenomena invoked to explain the dynamics of the slide motion
(Chapter 5). Jubert Pineda (UPC) performed the laboratory heating tests described
in Chapter 5. Professor Antonio Gens (UPC) participated actively in the analysis
of Aznalcollar dam failure (Chapters 4 and 6). Dr. Jos¢ Moya (UPC) investigated
the geological aspects of Aznalcéllar and helped with the interpretation of field
observations (Chapter 5). Laboratory tests on the foundation clay of Aznalcoéllar
dam were conducted by Professor Antonio Lloret, Dr. Enrique Romero, Dr.
Roberto Rodriguez (University of Girona) and Joan Rius (UPC).

The authors express also their gratitude to Raul Giménez (UPC) and Maria del
Mar Obrador (UPC) for their dedication to the drafting of figures and the
formatting of texts.
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