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This book examines and presents essential aspects of the behavior, analysis, design
and detailing of reinforced concrete buildings subjected to strong seismic activity.
Seismic design is an extremely complex problem that has seen spectacular
development in the last decades. The present volume tries to show how the principles
and methods of earthqua
Earthquakes, even though they occur rarely, induce inertia forc% which is dynamic and
complex. Moreover, they are sometimes so devastating that it is worth going into the
depth of understanding them. The current work is one step towards understanding the
complex effects of this dynamic force particularly on low rise RC structures which are
found in almost all parts of the world. During 2001 Bhuj earthquake of India, a major
damage was observed in RC framed structures at Ahemdabad which were in the range
of G+3 to G+7 storey. Most of the buildings were having a normal grid of 3m x 3m
column spacing with a storey height of 3m. Hence the present work, which is expected
to act as a guide line for Civil and Structural Engineers in smaller towns and cities
where expert advice may not be easily available, is devoted to RC framed structures
ranging from G+3 to G+ 7 storeys. Out of the various factors affecting the earthquake
and dynamic response of RC framed structures, in the current study, the shape of the
column is considered to be one of the factors. The G+7 storey frame without the
consideration of brick infill is subjected to push over analysis. The performance point for
rectangular and equivalent square shaped cross section of columns is studied. The
study incorporates two variations in the overall plan dimensions - 6m x 6m and 6m x 9m
having four panes each of 3m x 3m and 3m x 4.5m respectively. The same set of
models are also studied with brick infill walls modeled as 2D finite elements and
equivalent strut. The performance point obtained from the push over analysis is
considered as a measure of performance. Parameters like base shear, roof
displacement, number of plastic hinges, severity of hinges, effective damping, etc. are
compared for the mathematical models at performance point.
Current knowledge and state-of-the-art developments in topics related to the seismic
performance and risk assessment of different types of structures and building stock are
addressed in the book, with emphasis on probabilistic methods. The first part
addresses the global risk components, as well as seismic hazard and ground motions,
whereas the second, more extensive part presents recent advances in methods and
tools for the seismic performance and risk assessment of structures. The book contains
examples of steel, masonry and reinforced concrete buildings, as well as some
examples related to various types of infrastructure, such as bridges and concrete
gravity dams. The book's aim is to make a contribution towards the mitigation of
seismic risk by presenting advanced methods and tools which can be used to achieve
well-informed decision-making, this being the key element for the future protection of
the built environment against earthquakes. Audience: This book will be of interest to
researchers, postgraduate students and practicing engineers working in the fields of
natural hazards, earthquake, structural and geotechnical engineering, and
computational mechanics, but it may also be attractive to other experts working in the
fields related to social and economic impact of earthquakes.
Page 1/11

Download Ebook Pushover Analysis Of A Multi Storied Frame With Shear
Wall
Collection of selected, peer reviewed papers from the 2014 International Conference on
Civil, Architechture and Building Materials (CEABM 2014), May 24-25, 2014, Haikou,
China. The 312 papers are grouped as follows: Chapter 1: Structural Engineering,
Chapter 2: Monitoring and Control of Structures, Chapter 3: Structural Rehabilitation,
Retrofitting and Strengthening, Chapter 4: Reliability and Durability of Structures
An understanding of dynamic effects on structures is critical to minimize losses from
earthquakes and other hazards. These three books provide an overview of essential
topics in structural and geotechnical engineering with an additional focus on related
topics in earthquake engineering to enable readers gain such an understanding. One of
the ultimate objectives of these books is to provide readers with insights into seismic
analysis and design. However, in order to accomplish that objective, background
material on structural and geotechnical engineering is necessary. Hence the first two
sections of the book provide this background material followed by selected topics in
earthquake engineering. The material is organized into three major parts. The first
section covers topics in structural engineering. Beginning with fundamental mechanics
of materials, the book includes chapters on linear and nonlinear analysis as well as
topics on modeling of structures from different perspectives. In addition to traditional
design of structural systems, introductions to important concepts in structural reliability
and structural stability are discussed. Also covered are subjects of recent interest, viz.,
blast and impact effects on structures as well as the use of fiber reinforced polymer
composites in structural applications. Given the growing interest in urban renewal, an
interesting chapter on restoration of historic cities is also included. The second part of
the book covers topics in geotechnical engineering, covering both shallow and deep
foundations and issues and procedures for geotechnical modeling. The final part of the
book focuses on earthquake engineering with emphasis on both structures and
foundations. Here again, the material covered includes both traditional seismic design
and innovative seismic protection. And more importantly, concepts in modeling for
seismic analysis are highlighted.
This volume represents the proceedings of the 2013 International Conference on
Innovation, Communication and Engineering (ICICE 2013). This conference was
organized by the China University of Petroleum (Huadong/East China) and the
Taiwanese Institute of Knowledge Innovation, and was held in Qingdao, Shandong,
P.R. China, October 26 - November 1, 2013. The conference received 653 submitted
papers from 10 countries, of which 214 papers were selected by the committees to be
presented at ICICE 2013. The conference provided a unified communication platform
for researchers in a wide range of fields from information technology, communication
science, and applied mathematics, to computer science, advanced material science,
design and engineering. This volume enables interdisciplinary collaboration between
science and engineering technologists in academia and industry as well as networking
internationally. Consists of a book of abstracts (260 pp.) and a USB flash card with full
papers (912 pp.).
This book presents the selected peer-reviewed proceedings of the International
Conference on Recent Trends and Innovations in Civil Engineering (ICRTICE 2019).
The volume focuses on latest research and advances in the field of civil engineering
and materials science such as design and development of new environmental
materials, performance testing and verification of smart materials, performance analysis
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and simulation of steel structures, design and performance optimization of concrete
structures, and building materials analysis. The book also covers studies in
geotechnical engineering, hydraulic engineering, road and bridge engineering, building
services design, engineering management, water resource engineering and renewable
energy. The contents of this book will be useful for students, researchers and
professionals working in civil engineering.
This book presents the select proceedings of the International Conference on Civil
Engineering Trends and Challenges for Sustainability (CTCS 2020). The chapters
discuss emerging and latest research and advances in sustainability in different areas
of civil engineering, which aim to provide solutions to sustainable development. The
contents are broadly divided into the following categories: construction technology and
building materials, structural engineering, transportation and geotechnical engineering,
environmental and water resources engineering, and RS-GIS applications. This book
will be of potential interest to beginners, researchers, and professionals working in the
area of sustainable civil engineering and related fields.
Presenting a comprehensive overview of recent developments in the field of seismic
resistant steel structures, this volume reports upon the latest progress in theoretical and
experimental research into the area, and groups findings in the following key sections: ·
performance-based design of structures · structural integrity under exceptional loading ·
material and member behaviour · connections · global behaviour · moment resisting
frames · passive and active control · strengthening and repairing · codification · design
and application
This collection focuses on the development of novel approaches to address one of the
most pressing challenges of civil engineering, namely the mitigation of natural hazards.
Numerous engineering books to date have focused on, and illustrate considerable
progress toward, mitigation of individual hazards (earthquakes, wind, and so forth.).
The current volume addresses concerns related to overall safety, sustainability and
resilience of the built environment when subject to multiple hazards: natural disaster
events that are concurrent and either correlated (e.g., wind and surge); uncorrelated
(e.g., earthquake and flood); cascading (e.g., fire following earthquake); or uncorrelated
and occurring at different times (e.g., wind and earthquake). The authors examine a
range of specific topics including methodologies for vulnerability assessment of
structures, new techniques to reduce the system demands through control systems;
instrumentation, monitoring and condition assessment of structures and foundations;
new techniques for repairing structures that have suffered damage during past events,
or for structures that have been found in need of strengthening; development of new
design provisions that consider multiple hazards, as well as questions from law and the
humanities relevant to the management of natural and human-made hazards.
This book describes the multi-axis substructure testing (MAST) system, a simulator
developed at Swinburne University of Technology, Australia, which provides state-ofthe-art technology for large-scale hybrid testing of structures under realistic scenarios
depicting extreme events. The book also demonstrates the responses of physical
specimens while they serve as part of the virtual computer model of the full structure
subjected to extreme dynamic forces. Experimental studies using the MAST system are
expected to enhance design and construction methods and significantly improve the
repair and retrofitting of structures endangered by natural disasters and man-made
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hazards, providing a direct benefit to society by improving public safety and the re
silience of the built environment. An additional benefit is increased sustainability in the
form of reduced direct and indirect economic losses and social and environmental
impacts in the face of extreme events. This book will be of interest to researchers and
advanced practitioners in the fields of structural earthquake engineering, geotechnical
earthquake engineering, engineering seismology, and experimental dynamics, including
seismic qualification.
This book collects 4 keynote and 15 theme lectures presented at the 2nd European
Conference on Earthquake Engineering and Seismology (2ECEES), held in Istanbul,
Turkey, from August 24 to 29, 2014. The conference was organized by the Turkish
Earthquake Foundation - Earthquake Engineering Committee and Prime Ministry,
Disaster and Emergency Management Presidency under the auspices of the European
Association for Earthquake Engineering (EAEE) and European Seismological
Commission (ESC). The book’s nineteen state-of-the-art chapters were written by the
most prominent researchers in Europe and address a comprehensive collection of
topics on earthquake engineering, as well as interdisciplinary subjects such as
engineering seismology and seismic risk assessment and management. Further topics
include engineering seismology, geotechnical earthquake engineering, seismic
performance of buildings, earthquake-resistant engineering structures, new techniques
and technologies, and managing risk in seismic regions. The book also presents the
First Professor Inge Lehmann Distinguished Award Lecture given by Prof. Shamita Das
in honor of Prof. Dr. Inge Lehmann. The aim of this work is to present the state-of-the
art and latest practices in the fields of earthquake engineering and seismology, with
Europe’s most respected researchers addressing recent and ongoing developments
while also proposing innovative avenues for future research and development. Given its
cutting-edge conten t and broad spectrum of topics, the book offers a unique reference
guide for researchers in these fields. Audience: This book is of interest to civil
engineers in the fields of geotechnical and structural earthquake engineering; scientists
and researchers in the fields of seismology, geology and geophysics. Not only
scientists, engineers and students, but also those interested in earthquake hazard
assessment and mitigation will find in this book the most recent advances.
Bearing in mind that reinforced concrete is a key component in a majority of built
environment structures, Concrete Buildings in Seismic Regions combines the scientific
knowledge of earthquake engineering with a focus on the design of reinforced concrete
buildings in seismic regions. This book addresses practical design issues, providing an
integrated, comprehensible, and clear presentation that is suitable for design practice. It
combines current approaches to seismic analysis and design, with a particular focus on
reinforced concrete structures, and includes: an overview of structural dynamics
analysis and design of new R/C buildings in seismic regions post-earthquake damage
evaluation, pre earthquake assessment of buildings and retrofitting procedures seismic
risk management of R/C buildings within urban nuclei extended numerical example
applications Concrete Buildings in Seismic Regions determines guidelines for the
proper structural system for many types of buildings, explores recent developments,
and covers the last two decades of analysis, design, and earthquake engineering.
Divided into three parts, the book specifically addresses seismic demand issues and
the basic issues of structural dynamics, considers the "capacity" of structural systems
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to withstand seismic effects in terms of strength and deformation, and highlights
existing R/C buildings under seismic action. All of the book material has been adjusted
to fit a modern seismic code and offers in-depth knowledge of the background upon
which the code rules are based. It complies with the last edition of European Codes of
Practice for R/C buildings in seismic regions, and includes references to the American
Standards in effect for seismic design.
Vibration problems dealing with advanced Mathematical and Numerical Techniques
have extensive application in a wide class of problems in ae- nautics, aerodynamics,
space science and technology, off-shore engineering and in the design of different
structural components of high speed space crafts and nuclear reactors. Different
classes of vibration problems dealing with complex geometries and non-linear
behaviour require careful attention of scientists and engineers in pursuit of their
research activities. Almost all fields of Engineering, Science and Technology, ranging
from small domestic building subjected to earthquake and cyclone to the space craft
venturing towards different planets, from giant ship to human skeleton, encounter
problems of vibration and dynamic loading. This being truly an interdisciplinary field,
where the mathematicians, phy- cists and engineers could interface their innovative
ideas and creative thoughts to arrive at an appropriate solution, Bengal Engineering
and Science University, Shibpur, India, a premier institution for education and research
in engineering, science and technology felt it appropriate to organize 8th International
C- ference on “Vibration Problems (ICOVP-2007)” as a part of its sesquicentenary
celebration. The conference created a platform and all aspects of vibration
phenomenon with the focus on the state-of-the art in theoretical, experimental and
applied research areas were addressed and the scientific interaction, p- ticipated by a
large gathering including eminent personalities and young research workers, generated
many research areas and innovative ideas.
This book presents innovative ideas, cutting-edge findings, and novel techniques,
methods, and applications in a broad range of cybersecurity and cyberthreat
intelligence areas. As our society becomes smarter, there is a corresponding need to
be able to secure our cyberfuture. The approaches and findings described in this book
are of interest to businesses and governments seeking to secure our data and underpin
infrastructures, as well as to individual users.
Key Terms: cross laminated timber, displacement-based seismic design, time history
analysis, multi-storey timber structures, hysteretic behaviour
For the first time, international guidelines for seismic design of port structures have been
compiled in this comprehensive book. These guidelines address the limitations inherent in
conventional design, and establish the framework for an evolutionary design strategy based on
seismic response and performance requirements. The provisions reflect the diverse nature of
port facilities throughout the world, where the required functions of port structures, economic
and social environment, and seismic activities may differ from region to region. This book
comprises a main text and eight technical commentaries. The main text introduces the reader
to basic earthquake engineering concepts and a strategy for performance-based design, while
the technical commentaries illustrate specific aspects of seismic analysis and design, and
provide examples of various applications of the guidelines. Proven simplified methods and
state-of-the-art analysis procedures have been carefully selected and integrated in the
guidelines in order to provide a flexible and consistent methodology for the seismic design of
port facilities.
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Technological evolutions have changed the field of architecture exponentially, leading to more
stable and energy-efficient building structures. Architects and engineers must be prepared to
further enhance their knowledge in the field in order to effectively meet new and advancing
standards. Architecture and Design: Breakthroughs in Research and Practice is an
authoritative resource for the latest research on the application of new technologies and digital
tools that revolutionize the work of architects globally, aiding in architectural design, planning,
implementation, and restoration. Highlighting a range of pertinent topics such as design
anthropology, digital preservation, and 3D modeling, this publication is an ideal reference
source for researchers, scholars, IT professionals, engineers, architects, contractors, and
academicians seeking current research on the development and creation of architectural
design.
Performance-based Earthquake Engineering has emerged before the turn of the century as the
most important development in the field of Earthquake Engineering during the last three
decades. It has since then started penetrating codes and standards on seismic assessment
and retrofitting and making headway towards seismic design standards for new structures as
well. The US have been a leader in Performance-based Earthquake Engineering, but also
Europe is a major contributor. Two Workshops on Performance-based Earthquake
Engineering, held in Bled (Slovenia) in 1997 and 2004 are considered as milestones. The
ACES Workshop in Corfu (Greece) of July 2009 builds on them, attracting as contributors
world-leaders in Performance-based Earthquake Engineering from North America, Europe and
the Pacific rim (Japan, New Zealand, Taiwan, China). It covers the entire scope of
Performance-based Earthquake Engineering: Ground motions for performance-based
earthquake engineering; Methodologies for Performance-based seismic design and retrofitting;
Implementation of Performance-based seismic design and retrofitting; and Advanced seismic
testing for performance-based earthquake engineering. Audience: This volume will be of
interest to scientists and advanced practitioners in structural earthquake engineering,
geotechnical earthquake engineering, engineering seismology, and experimental dynamics.
discusses the new developments in the field of earthquake engineering and allied areas, *
gives information about present state-of-the-art and current practices adopted globally in
prediction and mitigation of earthquake hazards, * explores novel and innovative methods for
prediction and mitigation of hazards considering the future earthquakes for building
sustainable/ safe infrastructures and ensuring safety of community.
While numerous books have been written on earthquakes, earthquake resistance design, and
seismic analysis and design of structures, none have been tailored for advanced students and
practitioners, and those who would like to have most of the important aspects of seismic
analysis in one place. With this book, readers will gain proficiencies in the following:
fundamentals of seismology that all structural engineers must know; various forms of seismic
inputs; different types of seismic analysis like, time and frequency domain analyses, spectral
analysis of structures for random ground motion, response spectrum method of analysis;
equivalent lateral load analysis as given in earthquake codes; inelastic response analysis and
the concept of ductility; ground response analysis and seismic soil structure interaction;
seismic reliability analysis of structures; and control of seismic response of structures. Provides
comprehensive coverage, from seismology to seismic control Contains useful empirical
equations often required in the seismic analysis of structures Outlines explicit steps for seismic
analysis of MDOF systems with multi support excitations Works through solved problems to
illustrate different concepts Makes use of MATLAB, SAP2000 and ABAQUAS in solving
example problems of the book Provides numerous exercise problems to aid understanding of
the subject As one of the first books to present such a comprehensive treatment of the topic,
Seismic Analysis of Structures is ideal for postgraduates and researchers in Earthquake
Engineering, Structural Dynamics, and Geotechnical Earthquake Engineering. Developed for
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classroom use, the book can also be used for advanced undergraduate students planning for a
career or further study in the subject area. The book will also better equip structural
engineering consultants and practicing engineers in the use of standard software for seismic
analysis of buildings, bridges, dams, and towers. Lecture materials for instructors available at
www.wiley.com/go/dattaseismic
Tools to Safeguard New Buildings and Assess Existing Ones Nonlinear analysis methods such
as static pushover are globally considered a reliable tool for seismic and structural
assessment. But the accuracy of seismic capacity estimates—which can prevent catastrophic
loss of life and astronomical damage repair costs—depends on the use of the correct basic
input parameters. Seismic Design Aids for Nonlinear Analysis of Reinforced Concrete
Structures simplifies the estimation of those vital parameters. Many design engineers make the
relatively common mistake of using default properties of materials as input to nonlinear
analyses without realizing that any minor variation in the nonlinear characteristics of
constitutive materials, such as concrete and steel, could result in a solution error that leads to
incorrect assessment or interpretation. Streamlined Analysis Using a Mathematical Model To
achieve a more accurate pushover analysis and improve general performance-based design,
this book reassesses some key inputs, including axial force-bending moment yield interaction,
moment-curvature, and moment-rotation characteristics. It analyzes these boundaries using a
detailed mathematical model of reinforced concrete sections based on international codes, and
then proposes design curves and tables derived from the authors’ studies using a variety of
nonlinear tools, computer programs, and software. The text reviews relevant literature and
describes mathematical modeling, detailing numerical procedures step by step. Including
supplementary online material that can be used to compute any parameter, this reference
delineates nonlinear properties of materials so that they can be used instantly for seismic
analysis without having to solve cumbersome equations.
Bridge Maintenance, Safety, Management, Resilience and Sustainability contains the lectures
and papers presented at The Sixth International Conference on Bridge Maintenance, Safety
and Management (IABMAS 2012), held in Stresa, Lake Maggiore, Italy, 8-12 July, 2012. This
volume consists of a book of extended abstracts (800 pp) and a DVD (4057 pp) co
This book offers a comprehensive introduction to the theory of structural dynamics, highlighting
practical issues and illustrating applications with a large number of worked out examples. In
the spirit of “learning by doing” it encourages readers to apply immediately these methods by
means of the software provided, allowing them to become familiar with the broad field of
structural dynamics in the process. The book is primarily focused on practical applications.
Earthquake resistant design is presented in a holistic manner, discussing both the underlying
geophysical concepts and the latest engineering design methods and illustrated by fully
worked out examples based on the newest structural codes. The spectral characteristics of
turbulent wind processes and the main analysis methods in the field of structural oscillations
due to wind gusts and vortex shedding are also discussed and applications illustrated by
realistic examples of slender chimney structures. The user?friendly software employed is
downloadable and can be readily used by readers to tackle their own problems.

This book introduces innovative and interdisciplinary applications of advanced
technologies. Featuring the papers from the 10th DAYS OF BHAAAS (BosnianHerzegovinian American Academy of Arts and Sciences) held in Jahorina, Bosnia and
Herzegovina on June 21–24, 2018, it discusses a wide variety of engineering and
scientific applications of the different techniques. Researchers from academic and
industry present their work and ideas, techniques and applications in the field of power
systems, mechanical engineering, computer modelling and simulations, civil
engineering, robotics and biomedical engineering, information and communication
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technologies, computer science and applied mathematics.
During the last decade, the state-of-the-art in Earthquake Engineering Design and
Analysis has made significant steps towards a more rational analysis of structures. This
book reviews the fundamentals of displacement based methods. Starting from
engineering seismology and earthquake geotechnical engineering, it proceeds to focus
on design, analysis and testing of structures with emphasis on buildings and bridges.
This edited volume brings together findings and case studies on fundamental and
applied aspects of structural engineering, applied to buildings, bridges and
infrastructures in general. It focuses on the application of advanced experimental and
numerical techniques and new technologies to the built environment. This volume is
part of the proceedings of the 1st GeoMEast International Congress and Exhibition on
Sustainable Civil Infrastructures, Egypt 2017.
This book gathers peer-reviewed contributions presented at the 3rd National
Conference on Structural Engineering and Construction Management (SECON’19),
held in Angamaly, Kerala, India, on 15-16 May 2019. The meeting served as a fertile
platform for discussion, sharing sound knowledge and introducing novel ideas on
issues related to sustainable construction and design for the future. The respective
contributions address various aspects of numerical modeling and simulation in
structural engineering, structural dynamics and earthquake engineering, advanced
analysis and design of foundations, BIM, building energy management, and technical
project management. Accordingly, the book offers a valuable, up-to-date tool and
essential overview of the subject for scientists and practitioners alike, and will inspire
further investigations and research.
This book discusses performance-based seismic and wind-resistant design for high-rise
building structures, with a particular focus on establishing an integrated approach for
performance-based wind engineering, which is currently less advanced than seismic
engineering. This book also provides a state-of-the-art review of numerous
methodologies, including computational fluid dynamics (CFD), extreme value analysis,
structural optimization, vibration control, pushover analysis, response spectrum
analysis, modal parameter identification for the assessment of the wind-resistant and
seismic performance of tall buildings in the design stage and actual tall buildings in use.
Several new structural optimization methods, including the augmented optimality
criteria method, have been developed and employed in the context of performancebased design. This book is a valuable resource for students, researchers and engineers
in the field of civil and structural engineering.
COST is an intergovernmental framework for European Cooperation in Science and
Technology, allowing the coordination of nationally-funded research on a European
level. Part of COST was COST Action C26Urban Habitat Constructions Under
Catastrophic Events which started in 2006 and held its final conference in Naples, Italy,
on 16-18 September 201
The book focuses on the use of inelastic analysis methods for the seismic assessment
and design of bridges, for which the work carried out so far, albeit interesting and
useful, is nevertheless clearly less than that for buildings. Although some valuable
literature on the subject is currently available, the most advanced inelastic analysis
methods that emerged during the last decade are currently found only in the specialised
research-oriented literature, such as technical journals and conference proceedings.
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Hence the key objective of this book is two-fold, first to present all important methods
belonging to the aforementioned category in a uniform and sufficient for their
understanding and implementation length, and to provide also a critical perspective on
them by including selected case-studies wherein more than one methods are applied to
a specific bridge and by offering some critical comments on the limitations of the
individual methods and on their relative efficiency. The book should be a valuable tool
for both researchers and practicing engineers dealing with seismic design and
assessment of bridges, by both making the methods and the analytical tools available
for their implementation, and by assisting them to select the method that best suits the
individual bridge projects that each engineer and/or researcher faces.
This book presents selected papers from the 7th International Congress on
Computational Mechanics and Simulation, held at IIT Mandi, India. The papers discuss
the development of mathematical models representing physical phenomena and apply
modern computing methods to analyze a broad range of applications including civil,
offshore, aerospace, automotive, naval and nuclear structures. Special emphasis is
given on simulation of structural response under extreme loading such as earthquake,
blast etc. The book is of interest to researchers and academics from civil engineering,
mechanical engineering, aerospace engineering, materials engineering/science,
physics, mathematics and other disciplines.

Seismic Capacity Evaluation of Reinforced Concrete Buildings Using Pushover
Analysis
This book contains 9 invited keynote and 12 theme lectures presented at the 14th
European Conference on Earthquake Engineering (14ECEE) held in Ohrid,
Republic of Macedonia, from August 30 to September 3, 2010. The conference
was organized by the Macedonian Association for Earthquake Engineering
(MAEE), under the auspices of European Association for Earthquake
Engineering (EAEE). The book is organized in twenty one state-of-the-art papers
written by carefully selected very eminent researchers mainly from Europe but
also from USA and Japan. The contributions provide a very comprehensive
collection of topics on earthquake engineering, as well as interdisciplinary
subjects such as engineering seismology and seismic risk assessment and
management. Engineering seismology, geotechnical earthquake engineering,
seismic performance of buildings, earthquake resistant engineering structures,
new techniques and technologies and managing risk in seismic regions are all
among the different topics covered in this book. The book also includes the First
Ambraseys Distinguished Award Lecture given by Prof. Theo P. Tassios in the
honor of Prof. Nicholas N. Ambraseys. The aim is to present the current state of
knowledge and engineering practice, addressing recent and ongoing
developments while also projecting innovative ideas for future research and
development. It is not always possible to have so many selected manuscripts
within the broad spectrum of earthquake engineering thus the book is unique in
one sense and may serve as a good reference book for researchers in this field.
Audience: This book will be of interest to civil engineers in the fields of
geotechnical and structural earthquake engineering; scientists and researchers in
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the fields of seismology, geology and geophysics. Not only scientists, engineers
and students, but also those interested in earthquake hazard assessment and
mitigation will find in this book the most recent advances.
This book deals with earthquake-resistant structures, such as, buildings, bridges
and liquid storage tanks. It contains twenty chapters covering several interesting
research topics written by researchers and experts in the field of earthquake
engineering. The book covers seismic-resistance design of masonry and
reinforced concrete structures to be constructed as well as safety assessment,
strengthening and rehabilitation of existing structures against earthquake loads. It
also includes three chapters on electromagnetic sensing techniques for health
assessment of structures, post earthquake assessment of steel buildings in fire
environment and response of underground pipes to blast loads. The book
provides the state-of-the-art on recent progress in earthquake-resistant
structures. It should be useful to graduate students, researchers and practicing
structural engineers.
This book is focused on the seismic vulnerability assessmentmethods, applied to
existing buildings, describing severalbehaviors and new approaches for
assessment on a large scale (urbanarea). It is clear that the majority of urban
centers are composed of oldbuildings, designed according to concepts and rules
that areinadequate to the seismic context. How to assess the vulnerabilityof
existing buildings is an essential step to improve themanagement of seismic risk
and its prevention policy. After somekey reminders, this book describes seismic
vulnerability methodsapplied to a large number of structures (buildings and
bridges) inmoderate (France, Switzerland) and strong seismic prone
regions(Italy, Greece). Contents 1. Seismic Vulnerability of Existing Buildings:
Observationaland Mechanical Approaches for Application in Urban Areas,
SergioLagomarsino and Serena Cattari. 2. Mechanical Methods: Fragility Curves
and Pushover Analysis,Caterina Negulescu and Pierre Gehl. 3. Seismic
Vulnerability and Loss Assessment for Buildings inGreece, Andreas J. Kappos. 4.
Experimental Method: Contribution of Ambient VibrationRecordings to the
Vulnerability Assessment, Clotaire Michel andPhilippe Guéguen. 5. Numerical
Model: Simplified Strategies for Vulnerability SeismicAssessment of Existing
Structures, Cédric Desprez, PanagiotisKotronis and Stéphane Grange. 6.
Approach Based on the Risk Used in Switzerland, PierinoLestuzzi. 7. Preliminary
Evaluation of the Seismic Vulnerability of ExistingBridges, Denis Davi. About the
Authors Philippe Guéguen is a Senior IFSTTAR Researcher at ISTerre,Joseph
Fourier University Grenoble 1, France
The structures which seem to be strong, may collapse during an earthquake.
This was the case of the Pyne Gould Corporation building in New Zealand, which
collapsed during the February 22, 2011, earthquake. Its collapse raised
questions about the performance of the structure under seismic loading. The
seismic performance evaluation of the nonlinear static analysis, or the pushover
analysis, is the first choice due to its simplicity. The evaluation assumes that the
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structure vibrates in the first or lower mode of the vibration during a seismic
event. The idealization of a multiple degree of freedom (MDOF) system to an
equivalent single degree of freedom (SDOF) is the basic concept of pushover
analysis. Despite these underlying assumptions, it has led to the excellent
prediction of the seismic response of the multiple degrees of freedom system;
which is the reason for the popularity of the pushover analysis. In this study, the
pushover analysis of two multi-storied buildings in New Zealand has been done.
The first building is the typical residential building, while the other is the mixedused office building, the Pyne Gould Corporation building (PGC). The nonlinear
response of the RCC buildings using the finite element analysis programs
SAP2000 and ETABS under the loading has been carried out with the objective
to investigate the behavior of the building. The global behavior of the structure is
analyzed using the performance point of the structure while the careful analysis
of the plastic hinge formation depicts the real behavior of the structure and its
elements. Through pushover analysis, potential weak areas are identified with
the examination of hinge state at the different steps. The application of the
pushover analysis helped to verify the weak elements in the building which were
the cause of the buildings collapse. The method can be implemented to
understand the structural behavior of the structural members after some damage
so that the designer is able to make use of the structural behavior when it
receives damage to avoid total collapse.
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