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Guide Design Specification for Bridge Temporary Works
Following the great progress made in computing technology, both in computer and
programming technology, computation has become one of the most powerful tools
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for researchers and practicing engineers. It has led to tremendous achievements in
computer-based structural engineering and there is evidence that current develments will even accelerate in the near future. To acknowledge this trend, Tongji
University, Vienna University of Technology, and Chinese Academy of Engine- ing,
co-organized the International Symposium on Computational Structural En- neering
2009 in Shanghai (CSE’09). CSE’09 aimed at providing a forum for presentation
and discussion of sta- of-the-art development in scientific computing applied to
engineering sciences. Emphasis was given to basic methodologies, scientific
development and engine- ing applications. Therefore, it became a central
academic activity of the Inter- tional Association for Computational Mechanics
(IACM), the European Com- nity on Computational Methods in Applied Sciences
(ECCOMAS), The Chinese Society of Theoretical and Applied Mechanic, the China
Civil Engineering So- ety, and the Architectural Society of China. A total of 10
invited papers, and around 140 contributed papers were p- sented in the
proceedings of the symposium. Contributors of papers came from 20 countries
around the world and covered a wide spectrum related to the compu- tional
structural engineering.

ACI 440. 2R-17 Guide for the Design and Construction of
Externally Bonded FRP Systems for Strengthening Concrete
Structures
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The Most Complete FRP Reinforced Concrete Structure Analysis and Design Guide
This comprehensive reference provides proven design procedures for the use of
fiber-reinforced polymer (FRP) materials for reinforcement, prestressing, and
strengthening of reinforced concrete structures. The characteristics of FRP
composite materials as well as the latest manufacturing techniques are discussed.
Detailed illustrations and tables, design equations, end-of-chapter problems, and
real-world case studies are included in this authoritative resource. Analysis and
Design of FRP Reinforced Concrete Structures covers: Material characteristics of
FRP bars History and uses of FRP technology Design of RC structures reinforced
with FRP bars Design philosophy for FRP external strengthening systems Durabilitybased design approach for external FRP strengthening of RC beams

Computational Structural Engineering
This book presents selected articles from the 5th International Conference on
Geotechnics, Civil Engineering Works and Structures, held in Ha Noi, focusing on
the theme “Innovation for Sustainable Infrastructure”, aiming to not only raise
awareness of the vital importance of sustainability in infrastructure development
but to also highlight the essential roles of innovation and technology in planning
and building sustainable infrastructure. It provides an international platform for
researchers, practitioners, policymakers and entrepreneurs to present their recent
advances and to exchange knowledge and experience on various topics related to
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the theme of “Innovation for Sustainable Infrastructure”.

Design of FRP and Steel Plated RC Structures
In December 1996, the then CEB established a Task Group with the main objective
to elaborate design guidelines for the use of FRP reinforcement in accordance with
the design format of the CEB-FIP Model Code and Eurocode2. With the merger of
CEB and FIP into fib in 1998, this Task Group became fib TG 9.3 FRP Reinforcement
for concrete structures in Commission 9 Reinforcing and Prestressing Materials and
Systems. The Task Group consists of about 60 members, representing most
European universities, research institutes and industrial companies working in the
field of advanced composite reinforcement for concrete structures, as well as
corresponding members from Canada, Japan and USA. Meetings are held twice a
year and on the research level its work is supported by the EU TMR (European
Union Training and Mobility of Researchers) Network "ConFibreCrete”. The work of
fib TG 9.3 is performed by five working parties (WP): Material Testing and
Characterization (MT&C) Reinforced Concrete (RC) Prestressed Concrete (PC)
Externally Bonded Reinforcement (EBR) Marketing and Applications (M&A) This
technical report constitutes the work conducted as of to date by the EBR party.
This bulletin gives detailed design guidelines on the use of FRP EBR, the practical
execution and the quality control, based on the current expertise and state-of-theart knowledge of the task group members. It is regarded as a progress report since
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it is not the aim of this report to cover all aspects of RC strengthening with
composites. Instead, it focuses on those aspects that form the majority of the
design problems. several of the topics presented are subject of ongoing research
and development, and the details of some modelling approaches may be subject to
future revisions. as knowledge in this field is advancing rapidly, the work of the
EBR WP will continue. Inspite of this limit in scope, considerable effort has been
made to present a bulletin that is today’s state-of-art in the area of strengthening
of concrete structures by means of externally bonded FRP reinforcement.

Structural Design of Polymer Composites
Externally-bonded fiber reinforced polymer (FRP) composites are an increasingly
adopted technology for the renewal of existing concrete structures. In order to
encourage the further use of these materials, a design code is needed that consi
ders the inherent material variability of the composite, as well as the variatio ns
introduced during field manufacture and environmental exposure while in servi ce.
Load and Resistance Factor Design (LRFD) is a reliability-based design metho
dology that provides an ideal framework for these considerations and is compatib
le with existing trends in civil engineering design codes. This investigation st udies
the application of LRFD to FRP strengthening schemes, with an emphasis on wet
layup, carbon-fiber composites applied to reinforced concrete T-beam bridge
girders. Models to describe variation in the existing structural materials and t he
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structural loading are drawn from the literature. Techniques for reliability analysis
are discussed and existing work on externally bonded FRP reliability is surveyed.
Stochastic variation in the FRP is characterized based on tensile tes ting of several
sets of field manufactured wet layup composites. A General desig n procedure
applicable to many different situations is proposed using a composit e specific
resistance factor to consider material variability, a set of Applicat ion Factors to
account for deviations introduced through field manufacture and a n environment
and service-life specific factor for FRP degradation. Preliminary resistance factors
for design of FRP strengthening are calibrated over a range o f design scenarios.
FRP degradation is considered based on existing durability m odels, and continued
degradation of the structure due to general corrosion of th e reinforcing steel is
included. The girders used for calibration are selected a s representative examples
from a sample of California bridge plans. The reliabil ity has been evaluated using
simulation and first-order methods. An example of t he proposed design procedure,
using the calibrated resistance factors, is provid ed.

NCHRP Report 678
Advanced composite materials for bridge structures are recognized as a promising
alternative to conventional construction materials such as steel. After an
introductory overview and an assessment of the characteristics of bonds between
composites and quasi-brittle structures, Advanced Composites in Bridge
Page 7/31

Where To Download Frp Design Guide
Construction and Repair reviews the use of advanced composites in the design and
construction of bridges, including damage identification and the use of large
rupture strain fiber-reinforced polymer (FRP) composites. The second part of the
book presents key applications of FRP composites in bridge construction and
repair, including the use of all-composite superstructures for accelerated bridge
construction, engineered cementitious composites for bridge decks, carbon fiberreinforced polymer composites for cable-stayed bridges and for repair of
deteriorated bridge substructures, and finally the use of FRP composites in the
sustainable replacement of ageing bridge superstructures. Advanced Composites
in Bridge Construction and Repair is a technical guide for engineering professionals
requiring an understanding of the use of composite materials in bridge
construction. Reviews key applications of fiber-reinforced polymer (FRP)
composites in bridge construction and repair Summarizes key recent research in
the suitability of advanced composite materials for bridge structures as an
alternative to conventional construction materials

Guide Specifications for Design of Bonded FRP Systems for
Repair and Strengthening of Concrete Bridge Elements
Techniques for reliability analysis are discussed, and existing work on externally
bonded FRP reliability is surveyed. Stochastic variation in the FRP is characterized
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based on tensile testing of several sets of field-manufactured, wet layup
composites. A general design procedure applicable to many different situations is
proposed using a composite specific resistance factor to consider material
variability, a set of Application Factors to account for deviations introduced through
field manufacture, and an environment and service-life specific factor for FRP
degradation. Preliminary resistance factors for design of FRP strengthening are
calibrated over a range of design scenarios. FRP degradation is considered based
on existing durability models, and continued degradation of the structure due to
general corrosion of the reinforcing steel is included. The girders used for
calibration are selected as representative examples from a sample of California
bridge plans.

Proceedings of the American Society for Composites
2014-Twenty-ninth Technical Conference on Composite
Materials
Independent, practical guidance on the structural design of polymer composites is
provided for the first time in this book. Structural designers familiar with design of
conventional structural materials such as steel and concrete will be able to use it
to design a broad range of polymeric composites for structural applications, using
glass fibre reinforced plastic materials, components, connections and assemblies.
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Trends in Civil Engineering
Design Guide for FRP Composite Connections
Guidelines and Recommended Practices for Fiber-reinforcedpolymer [FRP] Architectural Products
A comprehensive materials science book on the design, analysis, and performance
of composite materials (CM) in oil, gas, water and wastewater pipe applications.

Development of Load and Resistance Factor Design for FRP
Strengthening of Reinforced Concrete Bridges
This book analyses the current knowledge on structural behaviour of RC elements
and structures strengthened with composite materials (experimental, analytical
and numerical approaches for EBR and NSM), particularly in relation to the above
topics, and the comparison of the predictions of the current available
codes/recommendations/guidelines with selected experimental results. The book
shows possible critical issues (discrepancies, lacunae, relevant parameters, test
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procedures, etc.) related to current code predictions or to evaluate their reliability,
in order to develop more uniform methods and basic rules for design and control of
FRP strengthened RC structures. General problems/critical issues are clarified on
the basis of the actual experiences, detect discrepancies in existing codes, lacunae
in knowledge and, concerning these identified subjects, provide proposals for
improvements. The book will help to contribute to promote and consolidate a more
qualified and conscious approach towards rehabilitation and strengthening existing
RC structures with composites and their possible monitoring.

Guide Specifications for Design of FRP Pedestrian Bridges, 1st
Edition, 2008
fib Bulletin 35 is the first bulletin to publish documentation from an fib short
course. These courses are held worldwide and cover advanced knowledge of
structural concrete in general, or specific topics. They are organized by fib and
given by internationally recognized experts in fib, often supplemented with local
experts active in fib. They are based on the knowledge and expertise from fib's ten
Commissions and nearly fifty Task Groups. fib Bulletin 35 presents the course
materials developed for the short course "Retrofitting of Concrete Structures
through Externally Bonded FRP, with emphasis on Seismic Applications", given in
Ankara and Istanbul in June 2005. The course drew on expertise both from outside
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Turkey and from the large pool of local experts on this subject. In most countries of
the world, the building stock is ageing and needs continuous maintenance or
repair. Moreover, the majority of existing constructions are deficient in the light of
current knowledge and design codes. The problem of structural deficiency of
existing constructions is especially acute in seismic regions, as, even there,
seismic design of structures is relatively recent. The direct and indirect costs of
demolition and reconstruction of structurally deficient constructions are often
prohibitive; furthermore they entail a substantial waste of natural resources and
energy. Therefore, structural retrofitting is becoming increasingly widespread
throughout the world. Externally bonded Fibre Reinforced Polymers (FRPs) are
rapidly becoming the technique of choice for structural retrofitting. They are
cleaner and easier to apply than conventional retrofitting techniques, reduce
disruption to the occupancy and operation of the facility, do not generate debris or
waste, and reduce health and accident hazards at the construction site as well as
noise and air pollution in the surroundings. fib Bulletin 35 gives state-of-the-art
coverage of retrofitting through FRPs and presents relevant provisions from three
recent standardisation milestones: EN 1998-3:2005 "Eurocode 8: Design of
structures for earthquake resistance - Part 3: Assessment and retrofitting of
buildings", the 2005 Draft of the Turkish seismic design code, and the Italian
regulatory document CNR-DT 200/04, "Instructions for Design, Execution and
Control of Strengthening Interventions by Means of Fibre-Reinforced Composites"
(2004).
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Reinforced Concrete Design with FRP Composites
Advanced fibre-reinforced polymer (FRP) composites have become essential
materials for the building of new structures and for the repair of existing
infrastructure. Advanced fibre-reinforced polymer (FRP) composites for structural
applications provides an overview of different advanced FRP composites and the
use of these materials in a variety of application areas. Part one introduces
materials used in the creation of advanced FRP composites including polyester,
vinylester and epoxy resins. Part two goes on to explore the processing and
fabrication of advanced FRP composites and includes chapters on prepreg
processing and filament winding processes. Part three highlights properties of
advanced FRP composites and explores how performance can be managed and
tested. Applications of advanced FRP composites, including bridge engineering,
pipe rehabilitation in the oil and gas industry and sustainable energy production,
are discussed in part four. With its distinguished editor and international team of
expert contributors, Advanced fibre-reinforced polymer (FRP) composites for
structural applications is a technical resource for researchers and engineers using
advanced FRP composites, as well as professionals requiring an understanding of
the production and properties of advanced FRP composites, and academics
interested in this field. Provides an overview of different advanced FRP composites
and the use of these materials in a variety of application areas Introduces
materials used in the creation of advanced FRP composites including polyester,
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vinylester and epoxy resins Explores the processing and fabrication of advanced
FRP composites and includes chapters on prepreg processing and filament winding
processes

Externally Bonded FRP Reinforcement for RC Structures
An extensive collection of 550 revised papers on most recent advances in bridge
maintenance, safety, management and life-cycle performance. This is a major
contribution to the state-of-the-art in all aspects of the field, containing papers
from leading experts. Set of Book with keynote papers and extended abstracts plus
a 4500 pages, searchable, full-paper CD-ROM.

Practical Design of Reinforced Concrete Buildings
Concrete Construction Engineering Handbook
High strength fibre composites (FRPs) have been used with civil structures since
the 1980s, mostly in the repair, strengthening and retrofitting of concrete
structures. This has attracted considerable research, and the industry has
expanded exponentially in the last decade. Design guidelines have been developed
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by professional organizations in a number of countries including USA, Japan,
Europe and China, but until now designers have had no publication which provides
practical guidance or accessible coverage of the fundamentals. This book fills this
void. It deals with the fundamentals of composites, and basic design principles,
and provides step-by-step guidelines for design. Its main theme is the repair and
retrofit of un-reinforced, reinforced and prestressed concrete structures using
carbon, glass and other high strength fibre composites. In the case of beams, the
focus is on their strengthening for flexure and shear or their stiffening. The main
interest with columns is the improvement of their ductility; and both strengthening
and ductility improvement of un-reinforced structures are covered. Methods for
evaluating the strengthened structures are presented. Step by step procedures are
set out, including flow charts, for the various structural components, and design
examples and practice problems are used to illustrate. As infrastructure ages
worldwide, and its demolition and replacement becomes less of an option, the
need for repair and retrofit of existing facilities will increase. Besides its audience
of design professionals, this book suits graduate and advanced undergraduate
students.

Recommended Practice for Fiber-Reinforced Polymer Products
for Overhead Utility Line Structures
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This book will provide comprehensive, practical knowledge for the design of
reinforced concrete buildings. The approach will be unique as it will focus primarily
on the design of various structures and structural elements as done in design
offices with an emphasis on compliance with the relevant codes. It will give an
overview of the integrated design of buildings and explain the design of various
elements such as slabs, beams, columns, walls, and footings. It will be written in
easy-to-use format and refer to all the latest relevant American codes of practice
(IBC and ASCE) at every stage. The book will compel users to think critically to
enhance their intuitive design capabilities.

Fiber-Reinforced Composites
New and not previously published U.S. and international research on composite
and nanocomposite materialsFocus on health monitoring/diagnosis,
multifunctionality, self-healing, crashworthiness, integrated computational
materials engineering (ICME), and moreApplications to aircraft, armor, bridges,
ships, and civil structures This fully searchable CD-ROM contains 270 original
research papers on all phases of composite materials, presented by specialists
from universities, NASA and private corporations such as Boeing. The document is
divided into the following sections: Aviation Safety and Aircraft Structures; Armor
and Protection; Multifunctional Composites; Effects of Defects; Out of Autoclave
Processing; Sustainable Processing; Design and Manufacturing; Stability and
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Postbuckling; Crashworthiness; Impact and Dynamic Response; Natural, Biobased
and Green; Integrated Computational Materials Engineering (ICME); Structural
Optimization; Uncertainty Quantification; NDE and SHM Monitoring; Progressive
Damage Modeling; Molecular Modeling; Marine Composites; Simulation Tools;
Interlaminar Properties; Civil Structures; Textiles. The CD-ROM displays figures and
illustrations in articles in full color along with a title screen and main menu screen.
Each user can link to all papers from the Table of Contents and Author Index and
also link to papers and front matter by using the global bookmarks which allow
navigation of the entire CD-ROM from every article. Search features on the CDROM can be by full text including all key words, article title, author name, and
session title. The CD-ROM has Autorun feature for Windows 2000 or higher
products and can also be used with Macintosh computers. The CD includes the
program for Adobe Acrobat Reader with Search 11.0. One year of technical support
is included with your purchase of this product.

Composites for Construction
The newly expanded and revised edition of Fiber-Reinforced Composites: Materials,
Manufacturing, and Design presents the most up-to-date resource available on
state-of-the-art composite materials. This book is unique in that it not only offers a
current analysis of mechanics and properties, but also examines the latest
advances in test metho
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Rehabilitation of Concrete Structures with Fiber-Reinforced
Polymer
FRP Composites for Reinforced and Prestressed Concrete
Structures
This manual details best practices for the use of fiber-reinforced polymer (FRP)
products in conductor support applications and FRP poles. Advancements and
innovations in FRP and process technologies have resulted in lightweight highstrength FRP materials that are more cost-competitive with traditional construction
materials such as wood, steel, and prestressed concrete. In addition to a
description of the advancements and innovations, the differences in performance
between FRP structures and wood, steel, or prestressed concrete are also
explained. FRP materials are used widely in many applications because they can
be engineered to offer important advantages over traditional materials and also
offer product engineers extraordinary design latitude. Engineers can choose from a
wide range of material systems and processing techniques. FRP structures fall into
one of five basic configurations: Cantilevered structures; Guyed structures; Framed
structures; Combined structures; and Latticed tower structures. The manual
recommends and provides suggested guidelines for Performance-Based Tests for
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all FRP poles. It also discusses factors that could affect the performance of FRP
poles after installation, suggests field inspection methods, and provides basic
maintenance and field repair techniques that can be used to extend the life of FRP
poles: Environment, UV Radiation, Temperature, Moisture, Ice and Snow
Accumulations, Fire, Chemical Exposure, Biodegradation, Mechanical Fatigue, and
Electrical Stress and Leakage Current.

Design Procedures for the Use of Composites in Strengthening
of Reinforced Concrete Structures
Rehabilitation of Concrete Structures with Fiber Reinforced Polymer is a complete
guide to the use of FRP in flexural, shear and axial strengthening of concrete
structures. Through worked design examples, the authors guide readers through
the details of usage, including anchorage systems, different materials and methods
of repairing concrete structures using these techniques. Topics include the usage
of FRP in concrete structure repair, concrete structural deterioration and
rehabilitation, methods of structural rehabilitation and strengthening, a review of
the design basis for FRP systems, including strengthening limits, fire endurance,
and environmental considerations. In addition, readers will find sections on the
strengthening of members under flexural stress, including failure modes, design
procedures, examples and anchorage detailing, and sections on shear and torsion
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stress, axial strengthening, the installation of FRP systems, and strengthening
against extreme loads, such as earthquakes and fire, amongst other important
topics. Presents worked design examples covering flexural, shear, and axial
strengthening Includes complete coverage of FRP in Concrete Repair Explores the
most recent guidelines (ACI440.2, 2017; AS5100.8, 2017 and Concrete society
technical report no. 55, 2012)

Guide for the Design and Construction of Concrete Reinforced
with FRP Bars
Although the use of composites has increased in many industrial, commercial,
medical, and defense applications, there is a lack of technical literature that
examines composites in conjunction with concrete construction. Fulfilling the need
for a comprehensive, explicit guide, Reinforced Concrete Design with FRP
Composites presents specific informat

Reinforced Concrete with FRP Bars
Strengthening of Concrete Structures Using Fiber Reinforced Polymers (FRP):
Design, Construction and Practical Applications presents a best practice guide on
the structural design and strengthening of bridge structures using advanced Fiber
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Reinforced Polymer (FRP) composites. The book briefly covers the basic concepts
of FRP materials and composite mechanics, while focusing on practical design and
construction issues, including inspection and quality control, paying special
attention to the differences in various design codes (US, Japan, and Europe) and
recommendations. At present, several design guides from the US, Japan, and
Europe are available. These guidelines are often inconsistent and do not cover all
necessary design and inspection issues to the same degree of detail. This book
provides a critical review and comparison of these guidelines, and then puts
forward best practice recommendations, filling a significant gap in the literature,
and serving as an important resource for engineers, architects, academics, and
students interested in FRP materials and their structural applications. Written from
a practitioner's point-of-view, it is a valuable design book for structural engineers
all over the world. Includes a large quantity of design examples and structural
software to facilitate learning and help readers perform routine design Provides
recommendations for best practices in design and construction for the
strengthening of bridge structures using advanced fiber-reinforced polymer (FRP)
composites Presents comprehensive guidelines on design, inspection, and quality
control, including laboratory and field testing information

Strengthening of Concrete Structures Using Fiber Reinforced
Polymers (FRP)
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Dealing with a wide range of non-metallic materials, this book opens up
possibilities of lighter, more durable structures. With contributions from leading
international researchers and design engineers, it provides a complete overview of
current knowledge on the subject.

Bridge Maintenance, Safety Management, Health Monitoring
and Informatics - IABMAS '08
Non-Metallic (FRP) Reinforcement for Concrete Structures
Composite Materials in Piping Applications
Corrosion-resistant, electromagnetic transparent and lightweight fiber-reinforced
polymers (FRPs) are accepted as valid alternatives to steel in concrete
reinforcement. Reinforced Concrete with FRP Bars: Mechanics and Design, a
technical guide based on the authors’ more than 30 years of collective experience,
provides principles, algorithms, and practical examples. Well-illustrated with case
studies on flexural and column-type members, the book covers internal, nonprestressed FRP reinforcement. It assumes some familiarity with reinforced
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concrete, and excludes prestressing and near-surface mounted reinforcement
applications. The text discusses FRP materials properties, and addresses testing
and quality control, durability, and serviceability. It provides a historical overview,
and emphasizes the ACI technical literature along with other research worldwide.
Includes an explanation of the key physical mechanical properties of FRP bars and
their production methods Provides algorithms that govern design and detailing,
including a new formulation for the use of FRP bars in columns Offers a justification
for the development of strength reduction factors based on reliability
considerations Uses a two –story building solved in Mathcad® that can become a
template for real projects This book is mainly intended for practitioners and
focuses on the fundamentals of performance and design of concrete members with
FRP reinforcement and reinforcement detailing. Graduate students and researchers
can use it as a valuable resource. Antonio Nanni is a professor at the University of
Miami and the University of Naples Federico II. Antonio De Luca and Hany Zadeh
are consultant design engineers.

Development of Resistance Factors for LRFD Design for FRP
Strengthening of Reinforced Concrete Bridges
ACI 440. 1R-15 Guide for the Design and Construction of
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Structural Concrete Reinforced with Fiber-Reinforced Polymer
(FRP) Bars
Sponsored by the Construction Institute of ASCE. This Manual of Practice covers
major issues related to the analysis and design of composite joints and frame
connections manufactured from fiber-reinforced polymer (FRP) composites in
general and pultruded (PFRP) composites in particular. Topics include: design
philosophy and design considerations for structural composite members and
connections; basic information and research and development work on the
mechanics of fasteners and bolted composite joints; analysis and design methods
for bolted composite joints; basic physical and mechanical information on
structural adhesives and bonded composite joints; analysis and design methods for
bonded composite joints; structural performance combined (bolted/bonded) joints;
basic information and research and development related to PFRP framing
connections; analysis and design methods for PFRP framing connections; and
numerical analysis review of available finite element codes suitable for modeling
and designing composite frame structures. MOP 102 addresses issues that are
lacking in other national and international standards, design manuals, and
technical publications. It will be valuable to structural engineers designing with FRP
or PFRP composites.
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Recommended Guide Specification for the Design of Externally
Bonded FRP Systems for Repair and Strengthening of Concrete
Bridge Elements
This text teaches readers how to analyse and design with fiber reinforced polymers
(FRP) for civil engineering applications. It demystifies FRP composites and
demonstrates applications where their properties make them ideal materials to
consider off-shore and waterfront structures, factories, and storage tanks.

NCHRP Report 655
The first edition of this comprehensive work quickly filled the need for an in-depth
handbook on concrete construction engineering and technology. Living up to the
standard set by its bestselling predecessor, this second edition of the Concrete
Construction Engineering Handbook covers the entire range of issues pertaining to
the construction

Retrofitting of Concrete Structures by Externally Bonded FRPs,
With Emphasis on Seismic Applications
TRB's National Cooperative Highway Research Program (NCHRP) Report 655:
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Recommended Guide Specification for the Design of Externally Bonded FRP
Systems for Repair and Strengthening of Concrete Bridge Elements examines a
recommended guide specification for the design of externally bonded FiberReinforced Polymer (FRP) systems for the repair and strengthening of concrete
bridge elements. The report addresses the design requirements for members
subjected to different loading conditions including flexure, shear and torsion, and
combined axial force and flexure. The recommended guide specification is
supplemented by design examples to illustrate its use for different FRP
strengthening applications.

Guide for the Design and Construction of Concrete Reinforced
with FRP Bars
The repair of deteriorated, damaged and substandard civil infrastructures has
become one of the most important issues for the civil engineer worldwide. This
important book discusses the use of externally-bonded fibre-reinforced polymer
(FRP) composites to strengthen, rehabilitate and retrofit civil engineering
structures, covering such aspects as material behaviour, structural design and
quality assurance. The first three chapters of the book review structurally-deficient
civil engineering infrastructure, including concrete, metallic, masonry and timber
structures. FRP composites used in rehabilitation and surface preparation of the
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component materials are also reviewed. The next four chapters deal with the
design of FRP systems for the flexural and shear strengthening of reinforced
concrete (RC) beams and the strengthening of RC columns. The following two
chapters examine the strengthening of metallic and masonry structures with FRP
composites. The last four chapters of the book are devoted to practical
considerations in the flexural strengthening of beams with unstressed and
prestressed FRP plates, durability of externally bonded FRP composite systems,
quality assurance and control, maintenance, repair, and case studies. With its
distinguished editors and international team of contributors, Strengthening and
rehabilitation of civil infrastructures using fibre-reinforced polymer (FRP)
composites is a valuable reference guide for engineers, scientists and technical
personnel in civil and structural engineering working on the rehabilitation and
strengthening of the civil infrastructure. Reviews the use of fibre-reinforced
polymer (FRP) composites in structurally damaged and sub-standard civil
engineering structures Examines the role and benefits of fibre-reinforced polymer
(FRP) composites in different types of structures such as masonry and metallic
strengthening Covers practical considerations including material behaviour,
structural design and quality assurance

CIGOS 2019, Innovation for Sustainable Infrastructure
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Analysis and Design of FRP Reinforced Concrete Structures
Advanced Fibre-Reinforced Polymer (FRP) Composites for
Structural Applications
These guide specifications are intended for the repair and strengthening of
reinforced and pre-stressed highway bridge structures using externally bonded
fiber-reinforced polymer (FRP) composite systems. They supplement the AASHTO
LRFD Bridge Design Specifications.

Strengthening and Rehabilitation of Civil Infrastructures Using
Fibre-Reinforced Polymer (FRP) Composites
There are a large and ever-increasing number of structures and buildings
worldwide that are in need of refurbishment, rehabilitation and strengthening. The
retrofitting of beams and slabs for this purpose is now recognized as the most costeffective and environmentally sustainable method of carrying out this essential
renovation work. The authors of Design of FRP and Steel Plated RC Structures are
both acknowledged world experts on these techniques and their book has been
designed to provide the reader with a comprehensive overview of the established
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techniques and their applications as well as thorough coverage of newly emerging
methodologies and their uses. The comparison of FRP and steel is a particular
focus and the authors provide practical examples of where one material might be
used in preference to another. Indeed practical, worked examples of how, when,
and why specific solutions have been chosen in real-world situations are used
throughout the text and provide the user with invaluable insights into the decisionmaking process and its technical background. Just as importantly these examples
make the understanding and application of these techniques easier to understand
for the student and the practitioner. The book is international in appeal, as while
no reference is made to specific local codes the authors’ approach always follows
that of the more advanced structural codes worldwide. As such it will remain an
essential resource for many years to come. Design of FRP and Steel Plated RC
Structures is an important reference for a broad range of researchers, students and
practitioners including civil engineers and contractors, architects, designers and
builders. Contains detailed worked examples throughout to aid understanding and
provide technical insight Covers all types of metal plates and all types of FRP
plates Uses design philosophies that can be used with any mathematical model
Provides coverage of all main international guidelines

Advanced Composites in Bridge Construction and Repair
Volume is indexed by Thomson Reuters CPCI-S (WoS). The goal of this special
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volume is to highlight case studies and research concerning new and innovative
means for achieving sustainable construction practices by the use of novel building
materials and technologies. The papers are the fruits of both academic and
industrial learning and cover the topics of materials science and engineering,
materials properties, measuring methods and applications, research methodology,
analysis and modelling, materials manufacturing and processing, nanoscience and
nanotechnology, mechanical engineering and design and manufacturing.
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