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Nonlinear static monotonic (pushover) analysis has become a common practice in performance-based bridge seismic
design. The popularity of pushover analysis is due to its ability to identify the failure modes and the design limit states of
bridge piers and to provide the progressive collapse sequence of damaged bridges when subjected to major
earthquakes. Seismic Design Aids for Nonlinear Pushover Analysis of Reinforced Concrete and Steel Bridges fills the
need for a complete reference on pushover analysis for practicing engineers. This technical reference covers the
pushover analysis of reinforced concrete and steel bridges with confined and unconfined concrete column members of
either circular or rectangular cross sections as well as steel members of standard shapes. It provides step-by-step
procedures for pushover analysis with various nonlinear member stiffness formulations, including: Finite segment–finite
string (FSFS) Finite segment–moment curvature (FSMC) Axial load–moment interaction (PM) Constant moment ratio
(CMR) Plastic hinge length (PHL) Ranging from the simplest to the most sophisticated, the methods are suitable for
engineers with varying levels of experience in nonlinear structural analysis. The authors also provide a downloadable
computer program, INSTRUCT (INelastic STRUCTural Analysis of Reinforced-Concrete and Steel Structures), that
allows readers to perform their own pushover analyses. Numerous real-world examples demonstrate the accuracy of
analytical prediction by comparing numerical results with full- or large-scale test results. A useful reference for
researchers and engineers working in structural engineering, this book also offers an organized collection of nonlinear
pushover analysis applications for students.
This book details the analysis and design of high rise buildings for gravity and seismic analysis. It provides the knowledge
structural engineers need to retrofit existing structures in order to meet safety requirements and better prevent potential
damage from such disasters as earthquakes and fires. Coverage includes actual case studies of existing buildings,
reviews of current knowledge for damages and their mitigation, protective design technologies, and analytical and
computational techniques. This monograph also provides an experimental investigation on the properties of fiber
reinforced concrete that consists of natural fibres like coconut coir and also steel fibres that are used for comparison in
both Normal Strength Concrete (NSC) and High Strength Concrete (HSC). In addition, the authors examine the use of
various repair techniques for damaged high rise buildings. The book will help upcoming structural design engineers learn
the computer aided analysis and design of real existing high rise buildings by using ACI code for application of the gravity
loads, UBC- 97 for seismic analysis and retrofitting analysis by computer models. It will be of immense use to the student
community, academicians, consultants and practicing professional engineers and scientists involved in the planning,
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design, execution, inspection and supervision for the proper retrofitting of buildings.
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 forcebending 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.
Concrete is an integral part of twenty-first century structural engineering, and an understanding of how to analyze and
design concrete structures is a vital part of training as a structural engineer. With Eurocode legislation increasingly
replacing British Standards, it’s also important to know how this affects the way you can work with concrete. Newly
revised to Eurocode 2, this second edition retains the original’s emphasis on qualitative understanding of the overall
behaviour of concrete structures. Now expanded, with a new chapter dedicated to case studies, worked examples, and
exercise examples, it is an even more comprehensive guide to conceptual design, analysis, and detailed design of
concrete structures. The book provides civil and structural engineering students with complete coverage of the analysis
and design of reinforced and prestressed concrete structures. Great emphasis is placed on developing a qualitative
understanding of the overall behaviour of structures.
Reflecting the historic first European seismic code, this professional book focuses on seismic design, assessment and
retrofitting of concrete buildings, with thorough reference to, and application of, EN-Eurocode 8. Following the publication
of EN-Eurocode 8 in 2004-05, 30 countries are now introducing this European standard for seismic design, for application
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in parallel with existing national standards (till March 2010) and exclusively after that. Eurocode 8 is also expected to
influence standards in countries outside Europe, or at the least, to be applied there for important facilities. Owing to the
increasing awareness of the threat posed by existing buildings substandard and deficient buildings and the lack of
national or international standards for assessment and retrofitting, its impact in that field is expected to be major. Written
by the lead person in the development of the EN-Eurocode 8, the present handbook explains the principles and rationale
of seismic design according to modern codes and provides thorough guidance for the conceptual seismic design of
concrete buildings and their foundations. It examines the experimental behaviour of concrete members under cyclic
loading and modelling for design and analysis purposes; it develops the essentials of linear or nonlinear seismic analysis
for the purposes of design, assessment and retrofitting (especially using Eurocode 8); and gives detailed guidance for
modelling concrete buildings at the member and at the system level. Moreover, readers gain access to overviews of
provisions of Eurocode 8, plus an understanding for them on the basis of the simple models of the element behaviour
presented in the book. Also examined are the modern trends in performance- and displacement-based seismic
assessment of existing buildings, comparing the relevant provisions of Eurocode 8 with those of new US prestandards,
and details of the most common and popular seismic retrofitting techniques for concrete buildings and guidance for
retrofitting strategies at the system level. Comprehensive walk-through examples of detailed design elucidate the
application of Eurocode 8 to common situations in practical design. Examples and case studies of seismic assessment
and retrofitting of a few real buildings are also presented. From the reviews: "This is a massive book that has no equal in
the published literature, as far as the reviewer knows. It is dense and comprehensive and leaves nothing to chance. It is
certainly taxing on the reader and the potential user, but without it, use of Eurocode 8 will be that much more difficult. In
short, this is a must-read book for researchers and practitioners in Europe, and of use to readers outside of Europe too.
This book will remain an indispensable backup to Eurocode 8 and its existing Designers’ Guide to EN 1998-1 and EN
1998-5 (published in 2005), for many years to come. Congratulations to the author for a very well planned scope and
contents, and for a flawless execution of the plan". AMR S. ELNASHAI "The book is an impressive source of information
to understand the response of reinforced concrete buildings under seismic loads with the ultimate goal of presenting and
explaining the state of the art of seismic design. Underlying the contents of the book is the in-depth knowledge of the
author in this field and in particular his extremely important contribution to the development of the European Design
Standard EN 1998 - Eurocode 8: Design of structures for earthquake resistance. However, although Eurocode 8 is at the
core of the book, many comparisons are made to other design practices, namely from the US and from Japan, thus
enriching the contents and interest of the book". EDUARDO C. CARVALHO
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The book covers the application of numerical methods to reinforced concrete structures. To analyze reinforced concrete structures
linear elastic theories are inadequate because of cracking, bond and the nonlinear and time dependent behavior of both concrete
and reinforcement. These effects have to be considered for a realistic assessment of the behavior of reinforced concrete
structures with respect to ultimate limit states and serviceability limit states. The book gives a compact review of finite element and
other numerical methods. The key to these methods is through a proper description of material behavior. Thus, the book
summarizes the essential material properties of concrete and reinforcement and their interaction through bond. These basics are
applied to different structural types such as bars, beams, strut and tie models, plates, slabs and shells. This includes prestressing
of structures, cracking, nonlinear stressstrain relations, creeping, shrinkage and temperature changes. Appropriate methods are
developed for each structural type. Large displacement and dynamic problems are treated as well as short-term quasi-static
problems and long-term transient problems like creep and shrinkage. Most problems are illustrated by examples which are solved
by the program package ConFem, based on the freely available Python programming language. The ConFem source code
together with the problem data is available under open source rules at concrete-fem.com. The author aims to demonstrate the
potential and the limitations of numerical methods for simulation of reinforced concrete structures, addressing students, teachers,
researchers and designing and checking engineers.
This new edition of a highly practical text gives a detailed presentation of the design of common reinforced concrete structures to
limit state theory in accordance with BS 8110.
This textbook first published in 1992 now appearing in its third edition retains the best features from the earlier editions and adds
significantly to the contents, which include developments in the 1990s.
The purpose of this book is to provide a straightforward introduction to the principles and methods of design for concrete
structures. It is directed primarily at students and young designers who require understanding of the basic theory and a concise
guide to design procedures. The theory and practice described in the book are of a fundamental nature and will be of use
internationally. Limit state concepts are used, and the calculations are in SI units throughout. The principal aim of the fifth edition
has been to update the text to incorporate changes and amendments introduced in the 1997 version of BS8110 and to include
new material such as pile cap design. A complete new chapter on composite construction has been introduced. Important
equations that have been derived within the text are highlighted by an asterix adjacent to the equation number.
The sixth edition of this comprehensive textbook provides the same philosophical approach that has gained wide acceptance since
the first edition was published in 1965. The strength and behavior of concrete elements are treated with the primary objective of
explaining and justifying the rules and formulas of the ACI Building Code. The treatment is incorporated into the chapters in such a
way that the reader may study the concepts in a logical sequence in detail or merely accept a qualitative explanation and proceed
directly to the design process using the ACI Code.
A computer-aided system for the analysis, design and checking of flat plate reinforced concrete buildings is presented, which allows for the
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engineer's participation at all the decision-making stages during the design process. The geometry of the structure is assumed to be regular,
and the slabs are idealized as girders of one panel width each. The structure is analyzed either as a space frame or as a series of plane
frames, and several levels of accuracy are included within the space and plane frame analyses. A general loading combination procedure is
implemented and the members may be designed by either working stress or ultimate strength design methods in accordance with the ACI
specifications. In addition, member groups may be specified and the structure may be designed on the basis of a partial analysis of the
structure. The system is also applicable to the checking of a designed structure and to the computation of material quantities. (Author).
The EURO-C conference series (Split 1984, Zell am See 1990, Innsbruck 1994, Badgastein 1998, St Johann im Pongau 2003, Mayrhofen
2006, Schladming 2010, St Anton am Alberg 2014) brings together researchers and practising engineers concerned with theoretical,
algorithmic and validation aspects associated with computational simulations of concrete and
Setting out design theory for concrete elements and structures and illustrating the practical applications of the theory, the third edition of this
popular textbook has been extensively rewritten and expanded to conform to the latest versions of BS8110 and EC2. It includes more than
sixty clearly worked out design examples and over 600 diagrams, plans and charts as well as giving the background to the British Standard
and Eurocode to explain the ‘why’ as well as the ‘how’ and highlighting the differences between the codes. New chapters on prestressed
concrete and water retaining structures are included and the most commonly encountered design problems in structural concrete are
covered. Invaluable for students on civil engineering degree courses; explaining the principles of element design and the procedures for the
design of concrete buildings, its breadth and depth of coverage also make it a useful reference tool for practising engineers.
This book by a renowned structural engineer offers comprehensive coverage of both static and dynamic analysis of plate behavior, including
classical, numerical, and engineering solutions. It contains more than 100 worked examples showing step by step how the various types of
analysis are performed.
Intended as a companion volume to the author's Limit State Design of Reinforced Concrete (published by Prentice-Hall of India), the Second
Edition of this comprehensive and systematically organized text builds on the strength of the first edition, continuing to provide a clear and
masterly exposition of the fundamentals of the theory of concrete design. The text meets the twin objective of catering to the needs of the
postgraduate students of Civil Engineering and the needs of the practising civil engineers as it focuses also on the practices followed by the
industry. This text, along with Limit State Design, covers the entire design practice of revised Code IS456 (2000). In addition, it analyzes the
procedures specified in many other BIS codes such as those on winds, earthquakes, and ductile detailing. What's New to This Edition
Chapter 18 on Earthquake Forces and Structural Response of framed buildings has been completely revised and updated so as to conform
to the latest I.S. Codes 1893 (2002) entitled Criteria for Earthquake Resistant Design of Structures (Part I - Fifth Revision). Chapters 19 and
21 which too deal with earthquake design have been revised. A Summary of elementary design of reinforced concrete members is added as
Appendix. Valuable tables and charts are presented to help students and practising designers to arrive at a speedy estimate of the steel
requirements in slabs, beams, columns and footings of ordinary buildings.

Computational Methods for Reinforced Concrete StructuresJohn Wiley & Sons
An exploration of the world of concrete as it applies to the construction of buildings, Reinforced Concrete Design of Tall
Buildings provides a practical perspective on all aspects of reinforced concrete used in the design of structures, with
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particular focus on tall and ultra-tall buildings. Written by Dr. Bungale S. Taranath, this work explains the fundamental
principles and state-of-the-art technologies required to build vertical structures as sound as they are eloquent. Dozens of
cases studies of tall buildings throughout the world, many designed by Dr. Taranath, provide in-depth insight on why and
how specific structural system choices are made. The book bridges the gap between two approaches: one based on
intuitive skills and experience and the other based on computer skills and analytical techniques. Examining the results
when experiential intuition marries unfathomable precision, this book discusses: The latest building codes, including
ASCE/SEI 7-05, IBC-06/09, ACI 318-05/08, and ASCE/SEI 41-06 Recent developments in studies of seismic vulnerability
and retrofit design Earthquake hazard mitigation technology, including seismic base isolation, passive energy dissipation,
and damping systems Lateral bracing concepts and gravity-resisting systems Performance based design trends Dynamic
response spectrum and equivalent lateral load procedures Using realistic examples throughout, Dr. Taranath shows how
to create sound, cost-efficient high rise structures. His lucid and thorough explanations provide the tools required to
derive systems that gracefully resist the battering forces of nature while addressing the specific needs of building owners,
developers, and architects. The book is packed with broad-ranging material from fundamental principles to the state-ofthe-art technologies and includes techniques thoroughly developed to be highly adaptable. Offering complete guidance,
instructive examples, and color illustrations, the author develops several approaches for designing tall buildings. He
demonstrates the benefits of blending imaginative problem solving and rational analysis for creating better structural
systems.
This established textbook sets out the principles of limit state design and of its application to reinforced and prestressed
concrete members and structures. It will appeal both to students and design engineers. The fourth edition incorporates
information on the recently introduced British Standard Code of practice for water retaining structures BS8007. The
authors have also taken the opportunity of making minor revisions, generally based on the recommendations of BS8110.
This book presents five computer programs in FORTRAN together with descriptions of how to use them for static
analysis of skeletal structures. It includes several worked examples, including pin-jointed plane and space trusses,
continuous beams, and two and three dimensional rigid-jointed frames.
Forty scientists working in 13 different countries detail in this work the most recent advances in seismic design and
performance assessment of reinforced concrete buildings. It is a valuable contribution in the mitigation of natural
disasters.
In Finite Element Design of Concrete Structures: practical problems and their solutions the author addresses this blind
belief in computer results by offering a useful critique that important details are overlooked due to the flood of information
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from the output of computer calculations. Indeed, errors in the numerical model may lead in extreme cases to structural
failures as the collapse of the so-called Sleipner platform has demonstrated.
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