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This volume comprises papers presented at the China-US Millennium Symposium on
Earthquake Engineering, held in Beijing, China, on November 8-11, 2000. This
conference provides a forum for advancing the field of earthquake engineering through
multi-lateral cooperation.
Earthquake Hazard, Risk, and Disasters presents the latest scientific developments and
reviews of research addressing seismic hazard and seismic risk, including causality
rates, impacts on society, preparedness, insurance and mitigation. The current
controversies in seismic hazard assessment and earthquake prediction are addressed
from different points of view. Basic tools for understanding the seismic risk and to
reduce it, like paleoseismology, remote sensing, and engineering are discussed.
Contains contributions from expert seismologists, geologists, engineers and
geophysicists selected by a world-renowned editorial board Presents the latest
research on seismic hazard and risk assessment, economic impacts, fatality rates, and
earthquake preparedness and mitigation Includes numerous illustrations, maps,
diagrams and tables addressing earthquake risk reduction Features new insights and
reviews of earthquake prediction, forecasting and early warning, as well as basic tools
to deal with earthquake risk
The Loma Prieta earthquake struck the San Francisco area on October 17, 1989,
causing 63 deaths and $10 billion worth of damage. This book reviews existing
research on the Loma Prieta quake and draws from it practical lessons that could be
applied to other earthquake-prone areas of the country. The volume contains seven
keynote papers presented at a symposium on the earthquake and includes an overview
written by the committee offering recommendations to improve seismic safety and
earthquake awareness in parts of the country susceptible to earthquakes.
A puzzling tsunami entered Japanese history in January 1700. Samurai, merchants,
and villagers wrote of minor flooding and damage. Some noted having felt no
earthquake; they wondered what had set off the waves but had no way of knowing that
the tsunami was spawned during an earthquake along the coast of northwestern North
America. This orphan tsunami would not be linked to its parent earthquake until the midtwentieth century, through an extraordinary series of discoveries in both North America
and Japan. The Orphan Tsunami of 1700, now in its second edition, tells this scientific
detective story through its North American and Japanese clues. The story underpins
many of todays precautions against earthquake and tsunami hazards in the Cascadia
region of northwestern North America. The Japanese tsunami of March 2011 called
attention to these hazards as a mirror image of the transpacific waves of January 1700.
Hear Brian Atwater on NPR with Renee Montagne
http://www.npr.org/templates/story/story.php?storyId=4629401

Shortly before the Loma Prieta earthquake devastated areas of Northern
California in 1989, Risa Palm and her associates had surveyed 2,500
homeowners in the area about their perception of risk from earthquakes. After the
quake they surveyed the homeowners again and found that their perception of
risk had increased but that most respondents were fatalistic and continued to
ignore self-protective measures; those who personally experienced damage were
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more likely to buy insurance. A rare opportunity to analyze behavior change
directly before and after a natural disaster, this survey has implications for policy
makers, insurance officials, and those concerned with risk management.
Fundamentals of Earthquake Engineering combines aspects of engineering
seismology, structural and geotechnical earthquake engineering to assemble the
vital components required for a deep understanding of response of structures to
earthquake ground motion, from the seismic source to the evaluation of actions
and deformation required for design. The nature of earthquake risk assessment
is inherently multi-disciplinary. Whereas Fundamentals of Earthquake
Engineering addresses only structural safety assessment and design, the
problem is cast in its appropriate context by relating structural damage states to
societal consequences and expectations, through the fundamental response
quantities of stiffness, strength and ductility. The book is designed to support
graduate teaching and learning, introduce practicing structural and geotechnical
engineers to earthquake analysis and design problems, as well as being a
reference book for further studies. Fundamentals of Earthquake Engineering
includes material on the nature of earthquake sources and mechanisms, various
methods for the characterization of earthquake input motion, damage observed in
reconnaissance missions, modeling of structures for the purposes of response
simulation, definition of performance limit states, structural and architectural
systems for optimal seismic response, and action and deformation quantities
suitable for design. The accompanying website at www.wiley.com/go/elnashai
contains a comprehensive set of slides illustrating the chapters and appendices.
A set of problems with solutions and worked-through examples is available from
the Wley Editorial team. The book, slides and problem set constitute a tried and
tested system for a single-semester graduate course. The approach taken avoids
tying the book to a specific regional seismic design code of practice and ensures
its global appeal to graduate students and practicing engineers.
This book is a collection of three papers authored by Dr. Raman K Attri between
1999 to 2001. The book presents early-career scientific work by the author as a
scientist at a research organization. The book provides a theoretical and
conceptual understanding of concepts and principles for detection and
measurements of the seismic signals. The earthquake phenomenon is one of the
most unpredictable and often devastating natural events. Sophisticated and
advanced technologies are being used for monitoring the seismic activities
across the world and efforts are being put in place to develop prediction models.
The theory behind the design of sensors, instrumentation and monitoring system
is usually not known to electronics and software engineers upfront. The papers
included in this book provide such basic guidance to electronics and software
design engineers and equip them with the key computational and algorithmic
principles based on the underlying theory of seismic activities. These design
techniques are fundamental to designing sophisticated seismic instrumentation
and earthquake monitoring systems. The first paper presents a simplified
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mathematical framework of the seismic events and backend computational
software logic that will enable software engineers to develop a customized
seismic analysis and computation software. The second paper presents a
simplified description of various earthquake parameters of interest to a
seismologist and how these complex parameters are computed using equations.
In the third paper, a visionary concept is presented to integrate geo-scientific
instrumentation equipment such as seismic measurement systems to information
technology network that would create a centralized web-enabled database that
would allow transmitting the data acquired by geographically distributed but
networked observatories to better predict or alert about the phenomena like
earthquakes.
A summary of what was learned from a great earthquake about the bearing of
geologic and hydrologic conditions on its effects, and about the scientific
investigations needed to prepare for future earthquakes.
National Earthquake ResilienceResearch, Implementation, and OutreachNational
Academies Press
Earthquakes have always been a significant aspect of the design and safety of dams.
This position paper deals with the seismic safety of large dams, based on experiences
with large earthquakes in Japan (Tohoku earthquake, 2011, Richter magnitude 9.0), in
China (Wenchuan earthquake, 2008, Richter magnitude 8.0) and in Chile (Maule
earthquake, 2010, Richter magnitude 8.8). It presents ways to prevent key aspects of
large dam failure under severe seismic conditions with a focus on design instead of on
earthquake prediction. This is done by considering the prevention of uncontrolled rapid
release of water of a storage dam under full reservoir conditions in relation to expected
seismic conditions. This position paper is composed by the Committee on Seismic
Aspects of Dam Design of The International Committee of Large Dams. Les
tremblements de terre ont toujours été un aspect important de la conception et de la
sécurité des barrages. Ce document de synthèse traite de la sécurité sismique des
grands barrages, en se fondant sur l’expérience acquise lors de grands séismes au
Japon (séisme de Tohoku, 2011, magnitude 9,0 sur l’échelle de Richter), en Chine
(séisme de Wenchuan, 2008, magnitude 8,0 sur l’échelle de Richter) et au Chili
(séisme de Maule, 2010, magnitude 8,8 sur l’échelle de Richter). Il présente des
moyens de prévenir les aspects clés de la défaillance des grands barrages dans des
conditions sismiques sévères en mettant l’accent sur la conception plutôt que sur la
prévision des séismes. Pour ce faire, on examine la prévention d’une libération rapide
et incontrôlée de l’eau d’un barrage de stockage dans des conditions de réservoir
plein par rapport aux conditions sismiques prévues. Cet argumentaire est composé par
le Comité sur les Aspects Sismiques des Projets de Barrages de la Commission
Internationale des Grands Barrages.
The mitigation of earthquake-related hazards represents a key role in the modern
society. The main goal of this book is to present 9 scientific papers focusing on new
research and results on earthquake seismology. Chapters of this book focus on several
aspect of seismology ranging from historical earthquake analysis, seismotectonics, and
damage estimation of critical facilities.
Earthquake Resistant Design and Risk Reduction, 2nd edition is based upon global
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research and development work over the last 50 years or more, and follows the
author’s series of three books Earthquake Resistant Design, 1st and 2nd editions
(1977 and 1987), and Earthquake Risk Reduction (2003). Many advances have been
made since the 2003 edition of Earthquake Risk Reduction, and there is every sign that
this rate of progress will continue apace in the years to come. Compiled from the
author’s wide design and research experience in earthquake engineering and
engineering seismology, this key text provides an excellent treatment of the complex
multidisciplinary process of earthquake resistant design and risk reduction. New topics
include the creation of low-damage structures and the spatial distribution of ground
shaking near large fault ruptures. Sections on guidance for developing countries,
response of buildings to differential settlement in liquefaction, performance-based and
displacement-based design and the architectural aspects of earthquake resistant
design are heavily revised. This book: Outlines individual national weaknesses that
contribute to earthquake risk to people and property Calculates the seismic response of
soils and structures, using the structural continuum “Subsoil – Substructure –
Superstructure – Non–structure” Evaluates the effectiveness of given design and
construction procedures for reducing casualties and financial losses Provides guidance
on the key issue of choice of structural form Presents earthquake resistant design
methods for the main four structural materials – steel, concrete, reinforced masonry and
timber – as well as for services equipment, plant and non-structural architectural
components Contains a chapter devoted to problems involved in improving (retrofitting)
the existing built environment This book is an invaluable reference and guiding tool to
practising civil and structural engineers and architects, researchers and postgraduate
students in earthquake engineering and engineering seismology, local governments
and risk management officials.
The United States will certainly be subject to damaging earthquakes in the future. Some of
these earthquakes will occur in highly populated and vulnerable areas. Coping with moderate
earthquakes is not a reliable indicator of preparedness for a major earthquake in a populated
area. The recent, disastrous, magnitude-9 earthquake that struck northern Japan
demonstrates the threat that earthquakes pose. Moreover, the cascading nature of impacts-the
earthquake causing a tsunami, cutting electrical power supplies, and stopping the pumps
needed to cool nuclear reactors-demonstrates the potential complexity of an earthquake
disaster. Such compound disasters can strike any earthquake-prone populated area. National
Earthquake Resilience presents a roadmap for increasing our national resilience to
earthquakes. The National Earthquake Hazards Reduction Program (NEHRP) is the multiagency program mandated by Congress to undertake activities to reduce the effects of future
earthquakes in the United States. The National Institute of Standards and Technology
(NIST)-the lead NEHRP agency-commissioned the National Research Council (NRC) to
develop a roadmap for earthquake hazard and risk reduction in the United States that would be
based on the goals and objectives for achieving national earthquake resilience described in the
2008 NEHRP Strategic Plan. National Earthquake Resilience does this by assessing the
activities and costs that would be required for the nation to achieve earthquake resilience in 20
years. National Earthquake Resilience interprets resilience broadly to incorporate
engineering/science (physical), social/economic (behavioral), and institutional (governing)
dimensions. Resilience encompasses both pre-disaster preparedness activities and postdisaster response. In combination, these will enhance the robustness of communities in all
earthquake-vulnerable regions of our nation so that they can function adequately following
damaging earthquakes. While National Earthquake Resilience is written primarily for the
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NEHRP, it also speaks to a broader audience of policy makers, earth scientists, and
emergency managers.
Pre-Earthquake signals are advanced warnings of a larger seismic event. A better
understanding of these processes can help to predict the characteristics of the subsequent
mainshock. Pre-Earthquake Processes: A Multidisciplinary Approach to Earthquake Prediction
Studies presents the latest research on earthquake forecasting and prediction based on
observations and physical modeling in China, Greece, Italy, France, Japan, Russia, Taiwan,
and the United States. Volume highlights include: Describes the earthquake processes and the
observed physical signals that precede them Explores the relationship between preearthquake activity and the characteristics of subsequent seismic events Encompasses
physical, atmospheric, geochemical, and historical characteristics of pre-earthquakes
Illustrates thermal infrared, seismo–ionospheric, and other satellite and ground-based preearthquake anomalies Applies these multidisciplinary data to earthquake forecasting and
prediction Written for seismologists, geophysicists, geochemists, physical scientists, students
and others, Pre-Earthquake Processes: A Multidisciplinary Approach to Earthquake Prediction
Studies offers an essential resource for understanding the dynamics of pre-earthquake
phenomena from an international and multidisciplinary perspective.
As geological threats become more imminent, society must make a major commitment to
increase the resilience of its communities, infrastructure, and citizens. Recent earthquakes in
Japan, New Zealand, Haiti, and Chile provide stark reminders of the devastating impact major
earthquakes have on the lives and economic stability of millions of people worldwide. The
events in Haiti continue to show that poor planning and governance lead to long-term chaos,
while nations like Chile demonstrate steady recovery due to modern earthquake planning and
proper construction and mitigation activities. At the request of the National Science
Foundation, the National Research Council hosted a two-day workshop to give members of the
community an opportunity to identify "Grand Challenges" for earthquake engineering research
that are needed to achieve an earthquake resilient society, as well as to describe networks of
earthquake engineering experimental capabilities and cyberinfrastructure tools that could
continue to address ongoing areas of concern. Grand Challenges in Earthquake Engineering
Research: A Community Workshop Report explores the priorities and problems regions face in
reducing consequent damage and spurring technological preparedness advances. Over the
course of the Grand Challenges in Earthquake Engineering Research workshop, 13 grand
challenge problems emerged and were summarized in terms of five overarching themes
including: community resilience framework, decision making, simulation, mitigation, and design
tools. Participants suggested 14 experimental facilities and cyberinfrastructure tools that would
be needed to carry out testing, observations, and simulations, and to analyze the results. The
report also reviews progressive steps that have been made in research and development, and
considers what factors will accelerate transformative solutions.
Summarizes probabilistic seismic hazard assessment as it is practiced in various countries
throughout the world. 59 reports are included covering 88 countries, which comprise about
80% of the inhabited land mass of the Earth. Over 100 maps.

Disaster preparedness and response management is a burgeoning field of
technological research, and staying abreast of the latest developments within the field
is a difficult task. Geotechnical Applications for Earthquake Engineering: Research
Advancements has collected chapters from experts from around the world in a variety
of applications, frameworks, and methodologies, and prepared them in a form that
serves as a handy reference and research guide to practitioners and academics alike.
By protecting society with earthquake engineering, the latest research can make the
world a safer place.
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