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Earthquake Geotechnical Engineering for Protection
and Development of Environment and Constructions
contains invited, keynote and theme lectures and
regular papers presented at the 7th International
Conference on Earthquake Geotechnical
Engineering (Rome, Italy, 17-20 June 2019. The
contributions deal with recent developments and
advancements as well as case histories, field
monitoring, experimental characterization, physical
and analytical modelling, and applications related to
the variety of environmental phenomena induced by
earthquakes in soils and their effects on engineered
systems interacting with them. The book is divided in
the sections below: Invited papers Keynote papers
Theme lectures Special Session on Large Scale
Testing Special Session on Liquefact Projects
Special Session on Lessons learned from recent
earthquakes Special Session on the Central Italy
earthquake Regular papers Earthquake
Geotechnical Engineering for Protection and
Development of Environment and Constructions
provides a significant up-to-date collection of recent
experiences and developments, and aims at
engineers, geologists and seismologists,
consultants, public and private contractors, local
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national and international authorities, and to all those
involved in research and practice related to
Earthquake Geotechnical Engineering.
Outstanding advances have been achieved on
Earthquake Geotechnical Engineering and
Microzonation in the last decade mostly due to the
increase in the recorded instrumental in-situ data
and large number of case studies conducted in
analyzing the observed effects during the recent
major earthquakes. During the 15th International
Conference on Soil Mechanics and Geotechnical
Engineering held in Istanbul in August 2001, the
Technical Committee of Earthquake Geotechnical
Engineering, (TC4) of the International Society of
Soil Mechanics and Geotechnical Engineering
organised a regional seminar on Geotechnical
Earthquake Engineering and Microzonation where
an effort has been made to present the recent
advances in the field by eminent scientists and
researchers. The book idea was first suggested by
the participants of this seminar. The purpose of this
book as well as of the seminar was to present the
broad spectrum of earthquake geotechnical
engineering and seismic microzonation including
strong ground motion, site characterisation, site
effects, liquefaction, seismic microzonation, solid
waste landfills and foundation engineering. The
subject matter requires multidisciplinary input from
different fields of engineering seismology, soil
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dynamics, geotechnical and structural engineering.
The chapters in this book are prepared by some of
the distinguished lecturers who took part in the
seminar supplemented with contributions of few
distinguished experts in the field of earthquake
geotechnical engineering. The editor would like to
express his gratitude to all authors for their interest
and efforts in preparing their manuscripts. Without
their enthusiasm and support, it would not have been
possible to complete this book.
The majority of the cases of earthquake damage to
buildings, bridges, and other retaining structures are
influenced by soil and ground conditions. To address
such phenomena, Soil Dynamics and Earthquake
Engineering is the appropriate discipline. This
textbook presents the fundamentals of Soil
Dynamics, combined with the basic principles,
theories and methods of Geotechnical Earthquake
Engineering. It is designed for senior undergraduate
and postgraduate students in Civil Engineering &
Architecture. The text will also be useful to young
faculty members, practising engineers and
consultants. Besides, teachers will find it a useful
reference for preparation of lectures and for
designing short courses in Soil Dynamics and
Geotechnical Earthquake Engineering. The book first
presents the theory of vibrations and dynamics of
elastic system as well as the fundamentals of
engineering seismology. With this background, the
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readers are introduced to the characteristics of
Strong Ground Motion, and Deterministic and
Probabilistic seismic hazard analysis. The risk
analysis and the reliability process of geotechnical
engineering are presented in detail. An in-depth
study of dynamic soil properties and the methods of
their determination provide the basics to tackle the
dynamic soil–structure interaction problems.
Practical problems of dynamics of beam–foundation
systems, dynamics of retaining walls, dynamic earth
pressure theory, wave propagation and liquefaction
of soil are treated in detail with illustrative examples.
... "Included on the Choice list with the outstanding
academic Earth Sciences titles 2008" ... This volume
describes simplified dynamic analyses that bridge
the gap between the rather limited provisions of
design codes and the rather eclectic methods used
in sophisticated analyses. Graphs and spreadsheets
are included for the ease and speed of use of
simplified analyses of: soil slope (in)stability and
displacements caused by earthquakes, sand
liquefaction and flow caused by earthquakes,
dynamic soil-foundation interaction, bearing capacity
and additional settlement of shallow foundations,
earthquake motion effects on tunnels and shafts,
frequent liquefaction potential mitigation measures.
A number of comments on the assumptions used in
different methods, limitation and factors affecting the
results are given. Several case histories are also
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included in the appendices in order to assess the
accuracy and usefulness of the simplified methods.
Audience This work is of interest to geotechnical
engineers, engineering geologists, earthquake
engineers and students.
Despite advances in the field of geotechnical
earthquake engineering, earthquakes continue to
cause loss of life and property in one part of the
world or another. The Third International Conference
on Soil Dynamics and Earthquake Engineering,
Princeton University, Princeton, New Jersey, USA,
22nd to 24th June 1987, provided an opportunity for
participants from all over the world to share their
expertise to enhance the role of mechanics and
other disciplines as they relate to earthquake
engineering. The edited proceedings of the
conference are published in four volumes. This
volume covers: Constitutive Relations in Soil
Dynamics, Liquefaction of Soils, and Experimental
Soil Dynamics. With its companion volumes, it is
hoped that it will contribute to the further
development of techniques, methods and innovative
approaches in soil dynamics and earthquake
engineering.
This volume brings together contributions from world
renowned researchers and practitioners in the field
of geotechnical engineering. The chapters of this
book are based on the keynote and invited lectures
delivered at the 7th International Conference on
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Recent Advances in Geotechnical Earthquake
Engineering and Soil Dynamics. The book presents
advances in the field of soil dynamics and
geotechnical earthquake engineering. A strong
emphasis is placed on proving connections between
academic research and field practice, with many
examples, case studies, best practices, and
discussions on performance-based design. This
volume will be of interest to research scholars,
academicians and industry professionals alike.
This fascinating new book examines the issues of
earthquake geotechnical engineering in a
comprehensive way. It summarizes the present
knowledge on earthquake hazards and their
causative mechanisms as well as a number of other
relevant topics. Information obtained from
earthquake damage investigation (such as ground
motion, landslides, earth pressure, fault action, or
liquefaction) as well as data from laboratory tests
and field investigation is supplied, together with
exercises/questions.
GSP 107 contains 13 papers on soil dynamics and
liquefaction presented at sessions of Geo-Denver 2000,
held in Denver, Colorado, August 5-8, 2000.
Latest Developments in Geotechnical Earthquake
Engineering and Soil DynamicsSpringer
Soil Liquefaction during Recent Large-Scale
Earthquakes contains selected papers presented at the
New Zealand – Japan Workshop on Soil Liquefaction
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during Recent Large-Scale Earthquakes (Auckland, New
Zealand, 2-3 December 2013). The 2010-2011
Canterbury earthquakes in New Zealand and the 2011
off the Pacific Coast of Tohoku Earthquake in Japan
have caused significant damage to many residential
houses due to varying degrees of soil liquefaction over a
very wide extent of urban areas unseen in past
destructive earthquakes. While soil liquefaction occurred
in naturally-sedimented soil formations in Christchurch,
most of the areas which liquefied in Tokyo Bay area
were reclaimed soil and artificial fill deposits, thus
providing researchers with a wide range of soil deposits
to characterize soil and site response to large-scale
earthquake shaking. Although these earthquakes in New
Zealand and Japan caused extensive damage to life and
property, they also serve as an opportunity to understand
better the response of soil and building foundations to
such large-scale earthquake shaking. With the wealth of
information obtained in the aftermath of both
earthquakes, information-sharing and knowledgeexchange are vital in arriving at liquefaction-proof urban
areas in both countries. Data regarding the observed
damage to residential houses as well as the lessons
learnt are essential for the rebuilding efforts in the
coming years and in mitigating buildings located in
regions with high liquefaction potential. As part of the
MBIE-JSPS collaborative research programme, the
Geomechanics Group of the University of Auckland and
the Geotechnical Engineering Laboratory of the
University of Tokyo co-hosted the workshop to bring
together researchers to review the findings and
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observations from recent large-scale earthquakes related
to soil liquefaction and discuss possible measures to
mitigate future damage. Soil Liquefaction during Recent
Large-Scale Earthquakes will be of great interest to
researchers, academics, industry practitioners and other
professionals involved in Earthquake Geotechnical
Engineering, Foundation Engineering, Earthquake
Engineering and Structural Dynamics.
Appropriate for courses in Structural Dynamics,
Earthquake Engineering or Seismology. This is the first
book on the market focusing specifically on the topic of
geotechnical earthquake engineering. Also covers
fundamental concepts in seismology, geotechnical
engineering, and structural engineering.
This book deals with the behaviour of soft ground
improved by some of the more common methods,
including the installation of prefabricated vertical drains
(PVDs), or the installation of soil-cement columns formed
by deep mixing, or the preloading of soft ground by
application of a vacuum pressure in addition to, or
instead of, a surcharge loading. In particular, it describes
the theories and the numerical modelling techniques that
may be applied to these soft ground improvement
schemes to estimate the immediate and time-dependent
mechanical response of the in situ soil. Particular
emphasis has been placed on methods that reliably
predict ground deformations associated with ground
improvement techniques. The book commences with a
brief description of the various ground improvement
methods and then describes general techniques for
modelling the behaviour of soft clay subsoils by the finite
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element method, as well as details of the methods for
modelling soft soils improved by the installation of PVDs.
It also includes chapters describing the theory of vacuum
consolidation and methods for calculating vacuum
pressure-induced ground deformation, as well as a
theory which can be used to predict the response of soft
ground improved by the installation of soil-cement
columns. An important distinguishing feature of this book
is the routine use of comparisons of predictions of the
proposed models with the results of laboratory studies,
and particularly field case studies, in order to validate the
proposed methods of analysis. The field case histories
are from soft soil sites at various locations around the
world. The book is directed towards students of
geotechnical engineering as well as geotechnical
practitioners. In the main it provides complete derivations
of most of the important theoretical results, as the
intention was to write a book that could be used as both
a teaching text and a reference work for students and
practitioners. Audience: The book is intended for
geotechnical practitioners as well as for students.
This book gathers selected proceedings of the annual
conference of the Indian Geotechnical Society, and
covers various aspects of soil dynamics and earthquake
geotechnical engineering. The book includes a wide
range of studies on seismic response of dams,
foundation-soil systems, natural and man-made slopes,
reinforced-earth walls, base isolation systems and so on,
especially focusing on the soil dynamics and case
studies from the Indian subcontinent. The book also
includes chapters addressing related issues such as
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landslide risk assessments, liquefaction mitigation,
dynamic analysis of mechanized tunneling, and
advanced seismic soil-structure-interaction analysis.
Given its breadth of coverage, the book offers a useful
guide for researchers and practicing civil engineers alike.
This volume presents select papers presented at the 7th
International Conference on Recent Advances in
Geotechnical Earthquake Engineering and Soil
Dynamics. The papers discuss advances in the fields of
soil dynamics and geotechnical earthquake engineering.
A strong emphasis is placed on connecting academic
research and field practice, with many examples, case
studies, best practices, and discussions on performance
based design. This volume will be of interest to
researchers and practicing engineers alike.

Geotechnical Earthquake Engineering and Soil
Dynamics, as well as their interface with Engineering
Seismology, Geophysics and Seismology, have all
made remarkable progress over the past 15 years,
mainly due to the development of instrumented large
scale experimental facilities, to the increase in the
quantity and quality of recorded earthquake data, to
the numerous well-documented case studies from
recent strong earthquakes as well as enhanced
computer capabilities. One of the major factors
contributing to the aforementioned progress is the
increasing social need for a safe urban environment,
large infrastructures and essential facilities. The
main scope of our book is to provide the
geotechnical engineers, geologists and
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seismologists, with the most recent advances and
developments in the area of earthquake
geotechnical engineering, seismology and soil
dynamics.
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.
Various aspects of geotechnical earthquake
engineering and soil dynamics are highlighted in this
all-inclusive book. The current progress in the field of
earthquake engineering has been discussed with
primary focus on the seismic safety of dams and
underground monuments, Bryan's effect, and the
mitigation plans against landslide and fire whirlwind.
The book discusses various interesting researches
that have been contributed by researchers and
experts from many countries. The researches
presented in this book will be helpful for graduates,
researchers and scientists working in these areas of
structural and earthquake engineering. It will also be
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of significance to civil engineers working on building
and reconstruction of structures such as dams,
buildings, roads and others.
This is the first book on the market focusing
specifically on the topic of geotechnical earthquake
engineering. The book draws from the fields of
seismology and structural engineering to present a
broad, interdiciplinary view of the fundamental
concepts in seismology, geotechnical engineering,
and structural engineering.
Soil-Foundation-Structure Interaction contains
selected papers presented at the International
Workshop on Soil-Foundation-Structure Interaction
held in Auckland, New Zealand from 26-27
November 2009. The workshop was the venue for
an international exchange of ideas, disseminating
information about experiments, numerical models
and practical en
Despite significant development in earthquake
analysis and design in the last 50 years or more,
different structures related to industry, infra structure
and human habitats get destroyed with monotonic
regularity under strong motion earthquake. Even the
recent earthquake in Mexico in September 2017
killed a number of people and destroyed national
assets amounting to hundreds of millions of dollars.
Careful evaluation of the technology reveals that,
despite significant development in earthquake
engineering, most of the books that are available on
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the market for reference are primarily focused
towards buildings and framed type structures. It is
accepted that during an earthquake it is buildings
that get destroyed most and has been the biggest
killers of human life. Yet, there are a number of
structures like retaining walls, water tanks, Bunkers,
silos, tall chimneys, bridge piers etc that are equally
susceptible to earthquake, and if damaged can
cause serious trouble and great economic distress.
Unfortunately, many of these systems are analyzed
by techniques that are too simplified,
unrealistic/obsolete or nothing is done about them,
ignoring completely the seismic effects, as no
guidelines exist for their analysis/design (like seismic
analysis of counterfort retaining walls or dynamic
pressures on bunker walls etc.). This highly
informative book addresses many of these items for
which there exists a significant gap in technology
and yet remain an important life line of considerable
commercial significance.The book is an outcome of
authors' academic research and practice across the
four continents (USA, Europe, Africa and Asia) in the
last thirty two years, where many of these
technologies have been put in practice, that got
tested against real time earthquakes. All methods
presented herein have been published previously in
peer reviewed research journals and international
conferences of repute before being put to practice.
Professionals working in international EPC and
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consulting engineering firms, graduates taking
advanced courses in earthquake engineering,
doctoral scholars pursuing research in earthquake
engineering in the area of dynamic soil structure
interaction (DSSI) and advanced under graduates
wanting to self-learn and update themselves on
earthquake analysis and design are greatly benefited
from this book.
The latest methods for designing seismically sound
structures Fully updated for the 2012 International
Building Code, Geotechnical Earthquake
Engineering Handbook, Second Edition discusses
basic earthquake principles, common earthquake
effects, and typical structural damage caused by
seismic shaking. Earthquake computations for
conditions commonly encountered by design
engineers, such as liquefaction, settlement, bearing
capacity, and slope stability, are included. Site
improvement methods that can be used to mitigate
the effects of earthquakes on structures are also
described in this practical, comprehensive guide.
Coverage includes: Basic earthquake principles
Common earthquake effects Earthquake structural
damage Site investigation for geotechnical
earthquake engineering Liquefaction Earthquakeinduced settlement Bearing capacity analyses for
earthquakes Slope stability analyses for earthquakes
Retaining wall analyses for earthquakes Other
geotechnical earthquake engineering analyses
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Grading and other soil improvement methods
Foundation alternatives to mitigate earthquake
effects Earthquake provisions in building codes
This book contains the full papers on which the invited
lectures of the 4th International Conference on
Geotechnical Earthquake Engineering (4ICEGE) were
based. The conference was held in Thessaloniki,
Greece, from 25 to 28 June, 2007. The papers offer a
comprehensive overview of the progress achieved in soil
dynamics and geotechnical earthquake engineering,
examine ongoing and unresolved issues, and discuss
ideas for the future.
Access usable seismic engineering data right at your
fingertips Don’t miss out on the first book specifically
devoted to seismology, geotechnical engineering basics,
earthquake analysis, and site improvement methods.
Written by Robert Day, one of the most respected names
in the field, Geotechnical Earthquake Engineering
Handbook is a one-stop resource that gives you instant
access to: Field and laboratory testing methods and
procedures Current seismic codes Site improvement
methods In-depth earthquake engineering analysis as
applied to soils Worked-out problems illustrating
earthquake analysis Subsurface exploration data
Fundamental geotechnical engineering principles
Pseudo-static analysis is still the most-used method to
assess the stability of geotechnical systems that are
exposed to earthquake forces. However, this method
does not provide any information about the deformations
and permanent displacements induced by seismic
activity. Moreover, it is questionable to use this approach
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when geotechnical systems are affected by frequent and
rare seismic events. Incidentally, the peak ground
acceleration has increased from 0.2-0.3 g in the
seventies to the current value of 0.6-0.8 g. Therefore, a
shift from the pseudo-static approach to performancebased analysis is needed. Over the past five years
considerable progress has been made in Earthquake
Geotechnical Engineering Design (EGED). The most
recent advances are presented in this book in 6 parts.
The evaluation of the site amplification is covered in Part
I of the book. In Part II the evaluation of the soil
foundation stability against natural slope failure and
liquefaction is treated. In the following 3 Parts of the
book the EGED for different geotechnical systems is
presented as follows: the design of levees and dams
including natural slopes in Part III; the design of
foundations and soil structure interaction analysis in Part
IV; underground structures in Part V. Finally in Part VI,
new topics like the design of reinforced earth retaining
walls and landfills are covered.
Geotechnical Earthquake Engineering and Soil
Dynamics IV contains 234 papers presented at the
conference held from May 18-22, 2008 in Sacramento,
California. This proceedings covers a broad field of
topics in soil dynamics and geotechnical earthquake
engineering including: engineering seismology, dynamics
material properties, geophysical methods, SASW
benchmarking, site response, liquefaction, ground
improvement, embankment dams, tailings dams,
landfills, levees, lifelines and networks, mapping and
zoning, NEESR research, numerical modeling, piers and
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wharves, retaining structures, foundation dynamics, soilstructure interaction, stability of natural slopes, and
surface fault rupture.
Innovative Earthquake Soil Dynamics deals with soil
dynamics in earthquake engineering and includes almost
all aspects of soil behavior. Both generally accepted
basic knowledge as well as advanced and innovative
views are accommodated. Major topics are (i) seismic
site amplification, (ii) liquefaction and (iii) earthquakeinduced slope failure. Associated with the above, basic
theories and knowledge on wave
propagation/attenuation, soil properties, laboratory tests,
numerical analyses, and model tests are addressed in
the first part of the book. A great number of earthquake
observations in surface soil deposits as well as case
histories with new findings are addressed in the later
chapters, together with associated laboratory test data.
Most of the research results originate from Japan, which
is rich in earthquake records and case histories, although
mostly isolated from the outside world because of the
language barrier. Another important feature
characterizing this book is an energy perspective in
addition to the force-equilibrium perspective, because it
is the author’s strong belief that energy is a very
relevant index in determining seismic failures, particularly
of soils and soil structures. Innovative Earthquake Soil
Dynamics is written for international readers, graduate
students, researchers, and practicing engineers,
interested in this field.
Solid design and craftsmanship are a necessity for
structures and infrastructures that must stand up to
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natural disasters on a regular basis. Continuous
research developments in the engineering field are
imperative for sustaining buildings against the threat of
earthquakes and other natural disasters. Recent
Challenges and Advances in Geotechnical Earthquake
Engineering provides innovative insights into the
methods of structural engineering techniques, as well as
disaster management strategies. The content within this
publication represents the work of rock fracturing, hazard
analysis, and seismic acceleration. It is a vital reference
source for civil engineers, researchers, and
academicians, and covers topics centered on improving
a structure’s safety, stability, and resistance to seismic
hazards.
Soil Dynamics and Earthquake Engineering (GSP 201)
contains 43 papers which examine a variety of topics in
soil dynamics and earthquake engineering. This
Geotechnical Special Publication is divided into three
groups: the dynamic soil-structural interactions under
seismic loads, the dynamic properties of soils and rocks,
and seismic zoning and earthquake hazard assessment.
These papers cover important issues such as the
dynamic responses of earth dams, pile and pile groups,
soil nailing, tunnel, landfills and shallow foundations. The
papers in this publication were presented during the
GeoShanghai 2010 International Conference held in
Shanghai, China, June 3-5, 2010.
The objective of this book is to fill some of the gaps in the
existing engineering codes and standards related to soil
dynamics, concerning issues in earthquake engineering and
ground vibrations, by using formulas and hand calculators.
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The usefulness and accuracy of the simple analyses are
demonstrated by their implementation to the case histories
available in the literature. Ideally, the users of the volume will
be able to comment on the analyses as well as provide more
case histories of simple considerations by publishing their
results in a number of international journals and conferences.
The ultimate aim is to extend the existing codes and
standards by adding new widely accepted analyses in
engineering practice. The following topics have been
considered in this volume: • main ground motion sources and
properties • typical ground motions, recording, ground
investigations and testing • soil properties used in simple
analyses • fast sliding in non-liquefied soil • flow of liquefied
sandy soil • massive retaining walls • slender retaining walls
• shallow foundations • piled foundations • tunnels, vertical
shafts and pipelines • ground vibration caused by industry.
Audience: This book is of interest to geotechnical engineers,
engineering geologists, earthquake engineers and students
This book presents a comprehensive topical overview on soil
dynamics and foundation modeling in offshore and
earthquake engineering. The spectrum of topics include, but
is not limited to, soil behavior, soil dynamics, earthquake site
response analysis, soil liquefactions, as well as the modeling
and assessment of shallow and deep foundations. The author
provides the reader with both theory and practical
applications, and thoroughly links the methodological
approaches with engineering applications. The book also
contains cutting-edge developments in offshore foundation
engineering such as anchor piles, suction piles, pile torsion
modeling, soil ageing effects and scour estimation. The target
audience primarily comprises research experts and
practitioners in the field of offshore engineering, but the book
may also be beneficial for graduate students.
This book sheds lights on recent advances in Geotechnical
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Earthquake Engineering with special emphasis on soil
liquefaction, soil-structure interaction, seismic safety of dams
and underground monuments, mitigation strategies against
landslide and fire whirlwind resulting from earthquakes and
vibration of a layered rotating plant and Bryan's effect. The
book contains sixteen chapters covering several interesting
research topics written by researchers and experts from
several countries. The research reported in this book is useful
to graduate students and researchers working in the fields of
structural and earthquake engineering. The book will also be
of considerable help to civil engineers working on
construction and repair of engineering structures, such as
buildings, roads, dams and monuments.
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