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Eco-efficient Repair and Rehabilitation of Concrete Infrastructures provides an updated state-of-the-art review on eco-efficient
repair and rehabilitation of concrete infrastructure. The first section focuses on deterioration assessment methods, and includes
chapters on stress wave assessment, ground-penetrating radar, monitoring of corrosion, SHM using acoustic emission and optical
fiber sensors. Other sections discuss the development and application of several new innovative repair and rehabilitation
materials, including geopolymer concrete, sulfoaluminate cement-based concrete, engineered cementitious composites (ECC)
based concrete, bacteria-based concrete, concrete with encapsulated polyurethane, and concrete with super absorbent polymer
(SAPs), amongst other topics. Final sections focus on crucial design aspects, such as quality control, including lifecycle and cost
analysis with several related case studies on repair and rehabilitation. The book will be an essential reference resource for
materials scientists, civil and structural engineers, architects, structural designers and contractors working in the construction
industry. Delivers the latest research findings with contributions from leading international experts Provides fully updated
information on the European standard on materials for concrete repair (EN 1504) Includes an entire sections on the state-of-the-art
in NDT, innovative repair and rehabilitation materials, as well as LCC and LCA information
This book is aimed at developing the elementary analysis skills, familiarity and intuitive feel for composite construction that is
required by undergraduate and graduate students, and by structural engineers. It does not require a prior knowledge of advanced
analysis and design techniques, but builds on simple concepts such as statics and the mechanics of materials. A topic is first
introduced by a brief description, with numerous carefully-chosen examples forming an integral part of the main text. Working
through the examples allows the reader to gain a full understanding of the subject, as a technique is illustrated by its application to
the design of new structures, or the important area of assessing and upgrading existing structures. The techniques described for
the analysis of standard structures form a basis for understanding the way composite structures work, and these techniques are
applied to many non-standard forms of composite construction that are rarely covered in national standards, if at all. The book is
an essential purchase for all undergraduate and postgraduate students of structural and civil engineering, as well as all
practitioners.
Life-Cycle Civil Engineering: Innovation, Theory and Practice contains the lectures and papers presented at IALCCE2020, the
Seventh International Symposium on Life-Cycle Civil Engineering, held in Shanghai, China, October 27-30, 2020. It consists of a
book of extended abstracts and a multimedia device containing the full papers of 230 contributions, including the Fazlur R. Khan
lecture, eight keynote lectures, and 221 technical papers from all over the world. All major aspects of life-cycle engineering are
addressed, with special emphasis on life-cycle design, assessment, maintenance and management of structures and
infrastructure systems under various deterioration mechanisms due to various environmental hazards. It is expected that the
proceedings of IALCCE2020 will serve as a valuable reference to anyone interested in life-cycle of civil infrastructure systems,
including students, researchers, engineers and practitioners from all areas of engineering and industry.
Addresses the Question Frequently Proposed to the Designer by Architects: "Can We Do This? Offering guidance on how to use
code-based procedures while at the same time providing an understanding of why provisions are necessary, Tall Building Design:
Steel, Concrete, and Composite Systems methodically explores the structural behavior of steel, concrete, and composite members
and systems. This text establishes the notion that design is a creative process, and not just an execution of framing proposals. It
cultivates imaginative approaches by presenting examples specifically related to essential building codes and standards. Tying
together precision and accuracy—it also bridges the gap between two design approaches—one based on initiative skill and the other
based on computer skill. The book explains loads and load combinations typically used in building design, explores methods for
determining design wind loads using the provisions of ASCE 7-10, and examines wind tunnel procedures. It defines conceptual
seismic design, as the avoidance or minimization of problems created by the effects of seismic excitation. It introduces the concept
of performance-based design (PBD). It also addresses serviceability considerations, prediction of tall building motions, damping
devices, seismic isolation, blast-resistant design, and progressive collapse. The final chapters explain gravity and lateral systems
for steel, concrete, and composite buildings. The Book Also Considers: Preliminary analysis and design techniques The structural
rehabilitation of seismically vulnerable steel and concrete buildings Design differences between code-sponsored approaches The
concept of ductility trade-off for strength Tall Building Design: Steel, Concrete, and Composite Systems is a structural design guide
and reference for practicing engineers and educators, as well as recent graduates entering the structural engineering profession.
This text examines all major concrete, steel, and composite building systems, and uses the most up-to-date building codes.
Modern Trends in Research on Steel, Aluminium and Composite Structures includes papers presented at the 14th International
Conference on Metal Structures 2021 (ICMS 2021, Pozna?, Poland, 16-18 June 2021). The 14th ICMS summarised a few years’
theoretical, numerical and experimental research on steel, aluminium and composite structures, and presented new concepts. This
book contains six plenary lectures and all the individual papers presented during the Conference. Seven plenary lectures were
presented at the Conference, including "Research developments on glass structures under extreme loads", Parhp3D – The
parallel MPI/openMPI implementation of the 3D hp-adaptive FE code", "Design of beam-to-column steel-concrete composite joints:
from Eurocodes and beyond", "Stainless steel structures – research, codification and practice", "Testing, modelling and design of
bolted joints – effect of size, structural properties, integrity and robustness", "Design of hybrid beam-to-column joints between RHS
tubular columns and I-section beams" and "Selected aspects of designing the cold-formed steel structures". The individual
contributions delivered by authors covered a wide variety of topics: – Advanced analysis and direct methods of design, – Coldformed elements and structures, – Composite structures, – Engineering structures, – Joints and connections, – Structural stability
and integrity, – Structural steel, metallurgy, durability and behaviour in fire. Modern Trends in Research on Steel, Aluminium and
Composite Structures is a useful reference source for academic researchers, graduate students as well as designers and
fabricators.
Innovative Bridge Design Handbook: Construction, Rehabilitation, and Maintenance, Second Edition, brings together the
essentials of bridge engineering across design, assessment, research and construction. Written by an international group of
experts, each chapter is divided into two parts: the first covers design issues, while the second presents current research into the
innovative design approaches used across the world. This new edition includes new topics such as foot bridges, new materials in
bridge engineering and soil-foundation structure interaction. All chapters have been updated to include the latest concepts in
design, construction, and maintenance to reduce project cost, increase structural safety, and maximize durability. Code and
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standard references have been updated. Completely revised and updated with the latest in bridge engineering and design
Provides detailed design procedures for specific bridges with solved examples Presents structural analysis including numerical
methods (FEM), dynamics, risk and reliability, and innovative structural typologies
Combining a theoretical background with engineering practice, Design of Steel-Concrete Composite Bridges to Eurocodes covers the
conceptual and detailed design of composite bridges in accordance with the Eurocodes. Bridge design is strongly based on prescriptive
normative rules regarding loads and their combinations, safety factors, material proper
This state-of-the-art report provides structural engineers an overview of designing connections for composite special moment frames.
This book details the basic concepts and the design rules included in Eurocode 3 "Design of steel structures" Part 1-8 "Design of joints".
Joints in composite construction are also addressed through references to Eurocode 4 "Design of composite steel and concrete structures"
Part 1-1 "General rules and rules for buildings". Moreover, the relevant UK National Annexes are also taken into account. Attention has to be
duly paid to the joints when designing a steel or composite structure, in terms of the global safety of the construction, and also in terms of the
overall cost, including fabrication, transportation and erection. Therefore, in this book, the design of the joints themselves is widely detailed,
and aspects of selection of joint configuration and integration of the joints into the analysis and the design process of the whole construction
are also fully covered. Connections using mechanical fasteners, welded connections, simple joints, moment-resisting joints and lattice girder
joints are considered. Various joint configurations are treated, including beam-to-column, beam-to-beam, column bases, and beam and
column splice configurations, under different loading situations (axial forces, shear forces, bending moments and their combinations). The
book also briefly summarises the available knowledge relating to the application of the Eurocode rules to joints under fire, fatigue,
earthquake, etc., and also to joints in a structure subjected to exceptional loadings, where the risk of progressive collapse has to be mitigated.
Finally, there are some worked examples, plus references to already published examples and to design tools, which will provide practical help
to practitioners.
This book deals with the analysis and behaviour of composite structural members that are made by joining a steel component to a concrete
component. The emphasis of the book is to impart a fundamental understanding of how composite structures work, so engineers develop a
feel for the behaviour of the structure, often missing when design is based solely by using codes of practice or by the direct application of
prescribed equations. It is not the object to provide quick design procedures for composite members, as these are more than adequately
covered by recourse to such aids as safe load tables. The subject should therefore be of interest to practising engineers, particularly if they
are involved in the design of non-standard or unusual composite structures for buildings and bridges, or are involved in assessing, upgrading,
strengthening or repairing existing composite structures. The fundamentals in composite construction are covered first, followed by more
advanced topics that include: behaviour of mechanical and rib shear connectors; local buckling; beams with few shear connectors; moment
redistribution and lateral-distortional buckling in continuous beams; longitudinal splitting; composite beams with service ducts; composite
profiled beams and profiled slabs; composite columns; and the fatigue design and assessment of composite bridge beams.
In recent years, bridge engineers and researchers are increasingly turning to the finite element method for the design of Steel and SteelConcrete Composite Bridges. However, the complexity of the method has made the transition slow. Based on twenty years of experience,
Finite Element Analysis and Design of Steel and Steel-Concrete Composite Bridges provides structural engineers and researchers with
detailed modeling techniques for creating robust design models. The book’s seven chapters begin with an overview of the various forms of
modern steel and steel–concrete composite bridges as well as current design codes. This is followed by self-contained chapters concerning:
nonlinear material behavior of the bridge components, applied loads and stability of steel and steel–concrete composite bridges, and design
of steel and steel–concrete composite bridge components. Constitutive models for construction materials including material non-linearity and
geometric non-linearity The mechanical approach including problem setup, strain energy, external energy and potential energy), mathematics
behind the method Commonly available finite elements codes for the design of steel bridges Explains how the design information from Finite
Element Analysis is incorporated into Building information models to obtain quantity information, cost analysis
This volume addresses the specific subject of fatigue, a subject not familiar to many engineers, but still relevant for proper and good design of
numerous steel structures. It explains all issues related to the subject: Basis of fatigue design, reliability and various verification formats,
determination of stresses and stress ranges, fatigue strength, application range and limitations. It contains detailed examples of applications
of the concepts, computation methods and verifications.
Taranath provides case studies of buildings constructed in the past two decades to give insight into why and how structural systems were
chosen. Particular emphasis is placed on wind and seismic forces.
High-strength materials offer alternatives to frequently used materials for high-rise construction. A material of higher strength means a smaller
member size is required to resist the design load. However, high-strength concrete is brittle, and high-strength thin steel plates are prone to
local buckling. A solution to overcome such problems is to adopt a steel-concrete composite design in which concrete provides lateral
restraint to steel plates against local buckling, and steel plates provide confinement to high-strength concrete. Design of Steel-Concrete
Composite Structures Using High Strength Materials provides guidance on the design of composite steel-concrete structures using combined
high-strength concretes and steels. The book includes a database of over 2,500 test results on composite columns to evaluate design
methods, and presents calculations to determine critical parameters affecting the strength and ductility of high-strength composite columns.
Finally, the book proposes design methods for axial-moment interaction curves in composite columns. This allows a unified approach to the
design of columns with normal- and high-strength steel concrete materials. This book offers civil engineers, structural engineers, and
researchers studying the mechanical performance of composite structures in the use of high-strength materials to design and construct
advanced tall buildings. Presents the design and construction of composite structures using high-strength concrete and high-strength steel,
complementing and extending Eurocode 4 standards Addresses a gap in design codes in the USA, China, Europe and Japan to cover
composite structures using high-strength concrete and steel in a comprehensive way Gives insight into the design of concrete-filled steel
tubes and concrete-encased steel members Suggests a unified approach to designing columns with normal- and high-strength steel and
concrete
This English translation of the successful French edition presents the conception and design of steel and steel-concrete composite bridges,
from simple beam bridges to cable supported structures. The book focuses primarily on road bridges, emphasizing the basis of their
conception and the fundamentals that must be considered to assure structural safety and serviceability, as well as highlighting the necessary
design checks. The principles are extended in later chapters to railway bridges as well as bridges for pedestrians and cyclists. Particular
attention is paid to consideration of the dynamic performance.
Bridge Engineering: Classifications, Design Loading, and Analysis Methods begins with a clear and concise exposition of theory and practice
of bridge engineering, design and planning, materials and construction, loads and load distribution, and deck systems. This is followed by
chapters concerning applications for bridges, such as: Reinforced and Prestressed Concrete Bridges, Steel Bridges, Truss Bridges, Arch
Bridges, Cable Stayed Bridges, Suspension Bridges, Bridge Piers, and Bridge Substructures. In addition, the book addresses issues
commonly found in inspection, monitoring, repair, strengthening, and replacement of bridge structures. Includes easy to understand
explanations for bridge classifications, design loading, analysis methods, and construction Provides an overview of international codes and
standards Covers structural features of different types of bridges, including beam bridges, arch bridges, truss bridges, suspension bridges,
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and cable-stayed bridges Features step-by-step explanations of commonly used structural calculations along with worked out examples
This book sets out the basic principles of composite construction with reference to beams, slabs, columns and frames, and their applications
to building structures. It deals with the problems likely to arise in the design of composite members in buildings, and relates basic theory to
the design approach of Eurocodes 2, 3 and 4. The new edition is based for the first time on the finalised Eurocode for steel/concrete
composite structures.
Steel-concrete composite bridges outlines the various forms that modern steel-concrete composite bridges take, from simple beam bridges
through to arches and trusses and modern cable-stay forms. The author brings together a wide variety of steel-concrete composite bridge
types, many of which have not been covered in any existing book or design guide. Outlined within are emerging technologies such as folded
plate webs, double composite action and extra-dosed girders, along with design rules for composite action and examples of their use in a
wide variety of practical applications. Steel-concrete composite bridges shows how to choose the bridge form and design element sizes to
enable the production of accurate drawings and also highlights a wide and full range of examples of the design and construction of this bridge
type.

Practicing engineers designing civil engineering structures, and advanced students of civil engineering, require foundational
knowledge and advanced analytical and empirical tools. Mechanics in Civil Engineering Structures presents the material needed
by practicing engineers engaged in the design of civil engineering structures, and students of civil engineering. The book covers
the fundamental principles of mechanics needed to understand the responses of structures to different types of load and provides
the analytical and empirical tools for design. The title presents the mechanics of relevant structural elements—including columns,
beams, frames, plates and shells—and the use of mechanical models for assessing design code application. Eleven chapters cover
topics including stresses and strains; elastic beams and columns; inelastic and composite beams and columns; temperature and
other kinematic loads; energy principles; stability and second-order effects for beams and columns; basics of vibration;
indeterminate elastic-plastic structures; plates and shells. This book is an invaluable guide for civil engineers needing foundational
background and advanced analytical and empirical tools for structural design. Includes 110 fully worked-out examples of important
problems and 130 practice problems with an interaction solution manual (http://hsz121.hsz.bme.hu/solutionmanual). Presents the
foundational material and advanced theory and method needed by civil engineers for structural design Provides the
methodological and analytical tools needed to design civil engineering structures Details the mechanics of salient structural
elements including columns, beams, frames, plates and shells Details mechanical models for assessing the applicability of design
codes
The use of modern composite materials in construction offers the structural engineer and designer exciting opportunities for all
types of buildings and structures. By far the most commonly used and longest established composite material is the combined use
of steel and concrete in the form known in most parts of the world as 'composite construction
EN 1994, or Eurocode 4, specifies the principles and rules for safety, serviceability and durability of composite steel and concrete
structures.
Steel and composite steel–concrete structures are widely used in modern bridges, buildings, sport stadia, towers, and offshore
structures. Analysis and Design of Steel and Composite Structures offers a comprehensive introduction to the analysis and design
of both steel and composite structures. It describes the fundamental behavior of steel and composite members and structures, as
well as the current design criteria and procedures given in Australian standards AS/NZS 1170, AS 4100, AS 2327.1, Eurocode 4,
and AISC-LRFD specifications. Featuring numerous step-by-step examples that clearly illustrate the detailed analysis and design
of steel and composite members and connections, this practical and easy-to-understand text: Covers plates, members,
connections, beams, frames, slabs, columns, and beam-columns Considers bending, axial load, compression, tension, and design
for strength and serviceability Incorporates the author’s latest research on composite members Analysis and Design of Steel and
Composite Structures is an essential course textbook on steel and composite structures for undergraduate and graduate students
of structural and civil engineering, and an indispensable resource for practising structural and civil engineers and academic
researchers. It provides a sound understanding of the behavior of structural members and systems.
This is a collection of ten extensive review chapters by different authors.
Provides detailed information for civil and structural engineers who want to use Eurocode 4; Part 1-1: Design of Composite and
Steel Structures. This handbook provides technical information on the background to the Eurocode and explains the relationships
with other Eurocodes, particularly the close interactions with Eurocode 2 and Eurocode 3.
Concrete is a global material that underwrites commercial wellbeing and social development. There is no substitute that can be
used on the same engineering scale and its sustainability, expolitation and further development are imperatives to creating and
maintaing a healthy economy and environment worldwide. The pressure for change and improvement of performance is relentless
and necessary. Concrete must keep evolving to satisfy the increasing demands of all its users.
Principle of Reinforced Concrete introduces the main properties of structural concrete and its mechanical behavior under various
conditions as well as all aspects of the combined function of reinforcement and concrete. Based on the experimental investigation,
the variation regularity of mechanical behavior, working mechanism, and calculation method are presented for the structural
member under various internal forces. After examining the basic principle and analysis method of reinforced concrete, the book
covers some extreme circumstances, including fatigue load, earthquake, explosion, high temperature (fire accident), and durability
damage, and the special responses and analysis methods of its member under these conditions. This work is valuable as a
textbook for post-graduates, and can be used as a reference for university teachers and under-graduates in the structural
engineering field. It is also useful for structural engineers engaged in scientific research, design, or construction. Focuses on the
principles of reinforced concrete, providing professional and academic readers with a single volume reference Experimental data
enables readers to make full use of the theory presented The mechanical behavior of both concrete and reinforcement materials,
plus the combined function of both are covered, enabling readers to understand the behaviors of reinforced concrete structures
and their members Covers behavior of the materials and members under normal and extreme conditions
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.
Proceedings of the sixth International Conference on Composite Construction in Steel and Concrete held at the Devil s Thumb
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Ranch in Tabernash, Colorado, July 20 24, 2008. Sponsored by Engineering Conferences International; the Structural Engineering
Institute of ASCE. This collection contains the 63 technical papers representing the state-of-the-art in composite construction
worldwide. Topics include: composite bridges, composite slabs, shear connectors, composite columns, innovative composite
structural systems, fire and seismic resistance of composite structural systems and practical applications. These papers will be
valuable to structural engineers and allied professionals engaged in construction with steel and concrete composites.
This book details the basic concepts and the design rules included in Eurocode 3 Design of steel structures: Part 1-8 Design of
joints Joints in composite construction are also addressed through references to Eurocode 4 Design of composite steel and
concrete structures Part 1-1: General rules and rules for buildings. Attention has to be duly paid to the joints when designing a
steel or composite structure, in terms of the global safety of the construction, and also in terms of the overall cost, including
fabrication, transportation and erection. Therefore, in this book, the design of the joints themselves is widely detailed, and aspects
of selection of joint configuration and integration of the joints into the analysis and the design process of the whole construction are
also fully covered. Connections using mechanical fasteners, welded connections, simple joints, moment-resisting joints and lattice
girder joints are considered. Various joint configurations are treated, including beam-to-column, beam-to-beam, column bases, and
beam and column splice configurations, under different loading situations (axial forces, shear forces, bending moments and their
combinations). The book also briefly summarises the available knowledge relating to the application of the Eurocode rules to joints
under fire, fatigue, earthquake, etc., and also to joints in a structure subjected to exceptional loadings, where the risk of
progressive collapse has to be mitigated. Finally, there are some worked examples, plus references to already published
examples and to design tools, which will provide practical help to practitioners.
Composite steel-concrete structures are the dominant structural form in the construction of steel framed buildings. Steel framed
buildings represent over half of the world market for multi-storey buildings. They are also one of the most attractive building forms
for meeting the new sustainability agendas of governments worldwide. Steel framed structures provide building owners with
greater flexibility and there are future moves to enable them to be made demountable. Demountability provides a particular
advantage over traditional reinforced and prestressed concrete structures which can prove highly problematic and hazardous
when decommissioned. This book highlights the rapid developments in the understanding of the behaviour and design of
composite-steel concrete structures, and links them to a range of international standards. It offers an in-depth treatment of the
fundamental behaviour and design of composite steel-concrete building structures incorporating beams, columns, joints, slabs and
systems. It also addresses the needs created by the increasing internationalisation of consulting engineering practices, as
structural engineers have to be adept in design provisions from more than their home nation, by tying the practical applications of
the basic methods to Australian, Chinese, European and United States standards.
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