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Seismic Response Of Elevated Water Tanks An Overview
Bringing together the leading European expertise in behaviour and design of silos, this important new book is an
essential reference source for all concerned with current problems and developments in silo technology. Silos are used in
an enormous range of industries and the handling characteristics of many industrial materials require different
approaches for successful, economical installations. For the first time, the many approaches taken by specialists in
different fields are brought together in a unified way so that common problems can be addressed. This book is the result
of a four-year European project - Concerted Action - Silos - funded under the Brite Euram programme which has involved
over 100 expert engineers and researchers from all over Europe, in seven working groups.
This collection of research papers, presented at meetings organised by the Wessex Institute of Technology (WIT),
concerns a variety of issues relating to the area of sustainable development. WIT has a long and very successful record
of organising conferences on the topic of sustainability, which requires an interdisciplinary approach. Any sustainable
solutions that are derived solely from the perspective of a single discipline may have unintended damaging
consequences that create new problems. Thus effective sustainable solutions require the collaboration of scientists and
engineers from various disciplines, as well as planners, architects, environmentalists, policy makers, social scientists,
and economists. The contents of this book reflect that interdisciplinary approach, and include topics under the main areas
of: Sustainable development and planning; Disaster management; Air pollution; Urban transport; Ecosystems and Water
resources management.
This is arguably the most comprehensive book on the subject of architectural-structural design decisions that influence
the seismic performance of buildings. It explores the intersection between the architecture and the structural design
through the lens of earthquake engineering. The main aim of this unique book, written by renowned engineer M.Llunji, is
to explain in the simplest terms, the architecture and structure of earthquake-resistant buildings, using many practical
examples and case studies to demonstrate the fact that structures and buildings react to earthquake forces mainly
according to their form, configuration and material. The purpose of this book is to introduce a new perspective on seismic
design,a more visual, conceptual and architectural one, to both architects and engineers. In a word, it is to introduce
architectural opportunities for earthquake resistant- buildings, treating seismic design as a central architectural issue. A
non-mathematical and practical approach emphasizing graphical presentation of problems and solutions makes it equally
accessible to architectural and engineering professionals.The book will be invaluable for practicing engineers, architects,
students and researches. .More than 500 illustrations/photographs and numerous case studies. Seismic Architecture
covers: • Earthquake effects on structures • Seismic force resisting systems • Advanced systems for seismic protection
• Architectural/structural configuration and its influence on seismic response • Contemporary architecture in seismic
regions • Seismic response of nonstructural elements • Seismic retrofit and rehabilitation of existing buildings • Seismic
architecture.
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. Some of the themes include seismic risk assessment, engineering seismology, wave
propagation, remote sensing applications for geohazards, engineering vibrations, etc. 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.
This book comprises selected proceedings of the International Conference on Recent Advancements in Civil Engineering
and Infrastructural Developments (ICRACEID 2019). The contents are broadly divided into five areas (i) smart
transportation with urban planning, (ii) clean energy and environment, (iii) water distribution and waste management, (iv)
smart materials and structures, and (v) disaster management. The book aims to provide solutions to global challenges
using innovative and emerging technologies covering various fields of civil engineering. The major topics covered include
urban planning, transportation, water distribution, waste management, disaster management, environmental pollution and
control, environmental impact assessment, application of GIS and remote sensing, and structural analysis and design.
Given the range of topics discussed, the book will be beneficial for students, researchers as well industry professionals.
Publishing papers presented at the Fourth International Conference on Fluid Structure Interactions, this book features contributions from
experts specialising in this field on new ideas and the latest techniques. A valuable addition to this successful series and will be of great
interest to mechanical and structural engineers, offshore engineers, earthquake engineers, naval engineers and any other experts involved in
topics related to fluid structure interaction. Topics covered include: Hydrodynamic Forces; Response of Structures including Fluid Dynamic;
Offshore Structure and Ship Dynamics; Fluid Pipeline Interactions; Structure Response to Serve Shock and Blast Loading; Vortex Shedding
and Flow Induced Vibrations; Cavitations Effects in Turbo Machines and Pumps; Wind Effects on Bridges and Tall Structures; Mechanics of
Cables, Rivers and Moorings; Building Biofluids and Biological Tissue Interaction Problems in CFD; Experimental Studies and Validation;
Vibrations and Noise; Free Surface Flows and Moving Boundary Problems.
Recent experience demonstrates that waterfront structures are vulnerable to earthquake damage. The poor seismic performance of these
facilities has been primarily due to liquefaction of backfill and/or foundation soils and the lack of seismic design standards for waterfront
structures. The seismic performance of waterfront structures is a key issue in the evaluation of the unimpeded operations of the port system
and affiliated facilities following earthquakes. The widespread economic consequences of earthquake-induced damage to waterfront
structures and required serviceability of port components after earthquakes highlight the need for improved performance-based design
methods. The weak foundation soils and high water tables that are common at ports result in a high vulnerability to seismically-induced
ground failures and corresponding damage to adjacent structures. Liquefaction of backfill and foundation soils next to waterfront structures
contributes to an increase in active lateral earth pressures against walls, loss of stability of rock dike, excessive ground settlements, and
lateral soil movements. Current pseudostatic methods are not well suited to account for the influence of excess pore pressure generation as
well as amplification of acceleration. In order to limit earthquake-induced deformations of waterfront structures, various ground treatment
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strategies have been used to mitigate liquefaction hazards at numerous ports. However, very few guidelines exist for specifying the extent of
remedial soil treatment required to insure the serviceability of the waterfront components after a design-level earthquake. This research has
investigated the seismic response of waterfront structures, specifically concrete caissons and pile-supported wharves, during past
earthquakes. A numerical model was validated by comparing the computed response to field performance. A series of parametric studies
were conducted for waterfront structures in improved soils. The effectiveness of soil improvement in controlling permanent seismicallyinduced deformations of the waterfront structures is evaluated as functions of wall geometry, the density of backfill soils, the stiffness of piles,
the extent of the improved soil, and the characteristics of the strong ground motions. The results were synthesized into simplified, practiceoriented design charts for deformation-based analysis, and preliminary guidelines for estimating the extent of ground treatment that is
required given allowable deformation limits for the caissons and pile-supported systems.
The problem of protecting the built environment in earthquake-prone regions of the world involves not only the optimal design and
construction of new facilities, but also the upgrading and rehabilitation of existing structures and infrastructures. The latter is a laborious and
expensive task, which can be accomplished only gradually. However, the inestimable loss of life and the colossal costs following a major
earthquake in a metropolitan area provide sufficient reason to make it an important challenge for the scientific and technical
community.Containing papers presented at the Sixth International Conference on Earthquake Resistance and Engineering Structures, this
book will be invaluable to engineers, scientists and managers working in industry, academia, research organizations and governments. The
book encompasses a wide range of topics such as: Site Effects and Geotechnical aspects; Earthquake resistant design; Seismic Behaviour
and Vulnerability; Structural Dynamics; Monitoring and Testing; Bridges; Heritage Buildings; Masonry Construction; Retrofitting; Passive
Protection Devices and Seismic Isolation; Lifelines; Design Codes and Response Spectre.
Irregular engineering structures are subjected to complicated additional loads which are often beyond conventional design models developed
for traditional, simplified plane models. This book covers detailed research and recent progress in seismic engineering dealing with seismic
behaviour of irregular and set-back engineering structures. Experimental results as well as special topics of modern design are discussed in
detail. In addition, recent progress in seismology, wave propagation and seismic engineering, which provides novel, modern modelling of
complex seismic loads, is reported. Particular emphasis is placed on the newly developed rotational, seismic ground-motion effects. This
book is a continuation of an earlier monograph which appeared in the same Springer series in 2013
(http://www.springer.com/gp/book/9789400753761).
Dynamic Analysis of a Frame-supported Elevated Water Tank
In spite of mankind's triumph in taming nature for his survival and benefit, succumbing to the vagaries of nature has become a regular global
concern. Out of the array of different catastrophes, earthquakes and cyclones together are responsible for an overwhelming majority of the
global damages caused by natural disasters in the last decade, leaving millions homeless. The loss of property and life are primarily due to
failure of structures to withstand such catastrophes, caused often due to lack of implementation of a few guidelines. The evolution of these
guidelines is rooted in understanding the principles of the mechanics that regulate the behaviour of the structures under lateral dynamic
loading imparted by earthquakes and cyclones.In this context, Improving Earthquake and Cyclone Resistance of Structures: guidelines for the
Indian subcontinent, is an attempt to introduce guidelines for the types of building structures frequently observed and built in the Indian
subcontinent as well as in other developing countries. The guidelines are meant for both architectural and structural features, and include
constructional aspects as well. The book introduces these guidelines in such a manner that all aspects can be properly understood, related,
and implemented by practising engineers and architects. On the whole, the book may help develop awareness and sensitized technical
manpower for combating the threats posed by natural disasters like earthquakes and cyclones.
This book contains advanced-level research material in the area of lubrication theory and related aspects, presented by eminent researchers
during the International Conference on Advances in Tribology and Engineering Systems (ICATES 2013) held at Gujarat Technological
University, Ahmedabad, India during October 15–17, 2013. The material in this book represents the advanced field of tribology and reflects
the work of many eminent researchers from both India and abroad. The treatment of the presentations is the result of the contributions of
several professionals working in the industry and academia. This book will be useful for students, researchers, academicians, and
professionals working in the area of tribology, in general, and bearing performance characteristics, in particular, especially from the point-ofview of design. This book will also appeal to researchers and professionals working in fluid-film lubrication and other practical applications of
tribology. A wide range of topics has been included despite space and time constraints. Basic concepts and fundamentals techniques have
been emphasized upon, while also including highly specialized topics and methods (such as nanotribology, bio-nanotribology). Care has
been taken to generate interest for a wide range of readers, considering the interdisciplinary nature of the subject.
Topics covered in this title include: the fracturing and damage of composite materials; ceramics; metals; and concretes and rocks at different
scales in both monotonic and cyclic loading.
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 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 state of the art report from an international task group (TG44) of CIB, the International Council of Building Research Organizations,
presents a highly authoritative guide to the application of innovative technologies on response control and seismic isolation of buildings to
practice worldwide. Many countries and cities are located in earthquake-prone areas making effective seismic design a major issue in
structural engineering. Reassuringly, structural response control and seismic isolation have advanced remarkably in recent years following
numerous studies internationally. Several major conferences have been held and reports have been written but little has been issued on the
application of the technologies to good structural engineering practice. Plugging that gap, Response Control and Seismic Isolation of
Buildings presents researchers in structural engineering (dynamics) and construction management with up-to-date applications of the latest
technologies.

Written for civil, structural and geotechnical engineers, this book presents the latest research and practical experience in the
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design of high-arch dams in seismically active regions, from an author team that is highly active and experienced in the design,
development and construction of 300m high arch dams. The book covers the entire subject of dam design for seismic regions,
including seismic input mechanisms and modeling, non-linear analysis techniques for dam structure and foundations, concrete
material properties, and simulation techniques for dam design. Of particular value are the real-world experimental data and design
case studies that enhance the book and ensure that readers can apply the theoretical content to their own projects. Break through
the conventional concepts in civil engineering discipline and focus on applying new techniques from other subject fields to seismic
safety on high-arch dam design in an innovative way Shows how to model and evaluate seismic safety of dams using seismic
input, dam response and dynamic resistance Summarizes the methodology and approaches applied to high-arch dam design and
construction in China, demonstrates the selection of site-specific seismic input parameters, and enables the reader to apply this to
their own specific design challenge
Each of the volumes for the 1984 conference deals with one or more topics related to earthquake engineering.
International Symposium on Engineering under Uncertainty: Safety Assessment and Management (ISEUSAM - 2012) is organized
by Bengal Engineering and Science University, India during the first week of January 2012 at Kolkata. The primary aim of
ISEUSAM 2012 is to provide a platform to facilitate the discussion for a better understanding and management of uncertainty and
risk, encompassing various aspects of safety and reliability of engineering systems. The conference received an overwhelming
response from national as well as international scholars, experts and delegates from different parts of the world. Papers received
from authors of several countries including Australia, Canada, China, Germany, Italy, UAE, UK and USA, besides India. More than
two hundred authors have shown their interest in the symposium. The Proceedings presents ninety two high quality papers which
address issues of uncertainty encompassing various fields of engineering, i.e. uncertainty analysis and modelling, structural
reliability, geotechnical engineering, vibration control, earthquake engineering, environmental engineering, stochastic dynamics,
transportation system, system identification and damage assessment, and infrastructure engineering.
The only book devoted entirely to coupled systems. It presents a unified and systematic approach to the subject, covering fluidstructure interaction, coupled numerical techniques, structure-structure interaction, geotechnical and electro-magnetic couplings,
and much more. This topic will become increasingly important and this volume is significant as a guide to recent developments in
the analysis of coupled systems.
Elevated water tanks are widely used to store water for drinking as well as for fire extinguishing purposes. After a severe
earthquake, the need of water for drinking as well as fire control will increase dramatically. To ensure that water tanks remain
functional after an earthquake, proper analysis method should be followed in order to calculate the response of a structure for
earthquake. In this study, the lateral forces developed during earthquake are investigated from commercially available SAP2000
software and the results are compared with the 2006 edition of the ACI standard "Seismic Design of Liquid-Containing Concrete
Structures and Commentary" (ACI 350.3-06). The elevated concrete tank is modeled for full, half-full and empty conditions. Linear
modal time history analysis is performed using scaled ground motions. Three-directional ground motion records from five different
earthquakes have been scaled to the design level and applied to the structure. Sloshing behavior of water inside the tank and the
effect of vertical ground motion on the columns have been investigated. It is found that, vertical ground motions can increase the
axial forces in columns by up to 20 %, and the ACI 350.3-06 design method is not always conservative. As seismic response
depends on both the dynamic properties of the structure and the spectral characteristics of ground motions, more research is
needed to understand and model the seismic response of elevated water tanks.

The book presents research papers presented by academicians, researchers, and practicing structural engineers from
India and abroad in the recently held Structural Engineering Convention (SEC) 2014 at Indian Institute of Technology
Delhi during 22 – 24 December 2014. The book is divided into three volumes and encompasses multidisciplinary areas
within structural engineering, such as earthquake engineering and structural dynamics, structural mechanics, finite
element methods, structural vibration control, advanced cementitious and composite materials, bridge engineering, and
soil-structure interaction. Advances in Structural Engineering is a useful reference material for structural engineering
fraternity including undergraduate and postgraduate students, academicians, researchers and practicing engineers.
This book constitutes the proceedings of the First International Conference on Emerging Trends in Engineering (ICETE),
held at University College of Engineering and organised by the Alumni Association, University College of Engineering,
Osmania University, in Hyderabad, India on 22–23 March 2019. The proceedings of the ICETE are published in three
volumes, covering seven areas: Biomedical, Civil, Computer Science, Electrical & Electronics, Electronics &
Communication, Mechanical, and Mining Engineering. The 215 peer-reviewed papers from around the globe present the
latest state-of-the-art research, and are useful to postgraduate students, researchers, academics and industry engineers
working in the respective fields. This volume presents state-of-the-art, technical contributions in the areas of civil,
mechanical and mining engineering, discussing sustainable developments in fields such as water resource engineering,
structural engineering, geotechnical and transportation engineering, mining engineering, production and industrial
engineering, thermal engineering, design engineering, and production engineering.
Earthquakes remain largely unpredictable and potentially catastrophic, a matter of continuous concern to communities in
affected zones. Scientists and engineers have made a considerable effort to mitigate their consequences through the
design of effective protective devices. New concepts have recently been developed to address the requirements for
better structural performance and a more effective use of new materials at a lower cost.This book disseminates
knowledge and increases awareness on this very critical subject and thus ultimately contributes to a safer structural
design against earthquakes. It comprises a number of articles taken from recent editions of Transactions of the Wessex
Institute covering a wide range of topics within the subject of seismic protection through vibration control devices.The first
four papers provide a very comprehensive review of existing seismic control designs highlighting their variety, the
effectiveness of their performance, as well as the extent of their use for the protection of various types of structures world
wide. Most articles deal with anti-seismic devices implementing passive control of structural response through seismic
isolation and energy dissipation. Testing and modelling energy-dissipating systems are also extensively covered in the
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book.It is also important to understand how existing structures fitted with seismic control devices perform against
earthquakes. Two such case studies are included in the book; a roof isolated from the top of an existing structure and a
bridge supported on both isolating and damping systems. Finally, new analytical approaches for optimising the
performance of tuned mass dampers are detailed in two companion papers.
This book focuses on problems encountered in areas of high risk for seismic events. It introduces the essential aspects of
carrying out vulnerability assessments and applying practical measures to mitigate damage in hospitals addressing
structural and nonstructural aspects as well as administrative and internal organization. In a period of only 15 years
between 1981 and 1996 93 hospitals and 538 health care centers in Latin America and the Caribbean were damaged as
a consequence of natural disasters. The direct cost of these disasters has been enormous; just as devastating has been
the social impact of the loss of these critical facilities at a time when they were most needed. For these reasons special
consideration must be given to disaster planning for these facilities. Assessing and reducing their vulnerability to natural
hazards is indispensable. Principles of Disaster Mitigation in Health Facilities is an updated compilation of various
documents on the topic already published by PAHO/WHO. Sections of previous publications have been revised to
address the needs of professionals from a variety of disciplines particularly those involved in health facility planning
operation and maintenance. Figures and photographs illustrate situations that can increase disaster vulnerability in health
facilities. Examples are given of how countries in Latin America have conducted vulnerability assessments and applied
specific disaster mitigation measures in their hospitals and health centers.
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