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Preface

The purpose of this book is to describe the subject of risk as it relates to the design and
construction of engineering projects located on or within rock masses. Traditionally,
such projects include facilities such as building foundations, dams, slopes, tunnels,
caverns and mines; but, more recently, other increasingly complex rock engineering
projects are being developed, constructed and operated, such as geothermal energy,
radioactive waste disposal, CO, storage and hydraulic fracturing for shale gas. In
all these projects, there are risks involved in the separate aspects of site investiga-
tion, modelling, design and construction—together with their cumulative effect on the
operation of the whole project.

Our previous 2011 book, “Rock Engineering Design”, published by CRC Press/
Balkema (Taylor & Francis Group), was also concerned with the design of projects
constructed on or in rock masses, i.e., slopes, dams, hydroelectric schemes, mines,
and repositories for radioactive waste disposal. That book covered rock engineer-
ing design methodologies, associated flowcharts, the information required, technical
auditing of design, a rock slope case example, an underground hydroelectric power-
house case example, Protocol Sheets for auditing rock engineering design, and exam-
ples of the use of Protocol Sheets. This new book, “Rock Engineering Risk”, covers
the related and important subject of risk using the Frontispiece flowchart in which the
risks are considered in terms of the uncertainties associated with ‘before construction’
and ‘during construction’ factors.

The emphasis in the book is on the physical aspects of these subjects, the rock
mechanics and the rock engineering, rather than the financial aspects, although of
course there are financial ramifications associated with the mitigation of the physical
risks. Chapters 1-5 provide information on the subject of risk and the approaches to
reducing risk, especially in the context of design and construction for underground
rock engineering, although the general principles apply also to surface rock engineer-
ing. Chapters 6 and 7 contain two detailed, major case examples from China relating
to long tunnels at great depth and a hydropower cavern complex. These two Chap-
ters contain a wealth of information relating to the practical risk reduction methods
described in the earlier chapters and the experiences of their application during both
tunnelling and cavern construction.

Both our previously published book on ‘rock engineering design’ and this
book on ‘rock engineering risk® are outputs from the International Society for
Rock Mechanics (ISRM) Commission on Design Methodology. The earlier ‘rock
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engineering design’ book was generated when John A. Hudson was President of the
ISRM (2007-2011), and this new book on ‘rock engineering risk’ was generated
while Xia-Ting Feng was President of the ISRM (2011-2015).

We are pleased to report that this book is the first in the newly established CRC
Press/Balkema ISRM Book Series.

John A. Hudson and Xia-Ting Feng,
2015
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