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Understanding and recognising failure mechanisms in concrete is a fundamental pre-requisite to determining the type of repair, or whether a
repair is feasible. This title provides a review of concrete deterioration and damage, as well as looking at the problem of defects in concrete. It
also discusses condition assessment and repair techniques. Part one discusses failure mechanisms in concrete and covers topics such as
causes and mechanisms of deterioration in reinforced concrete, types of damage in concrete structures, types and causes of cracking and
condition assessment of concrete structures. Part two reviews the repair of concrete structures with coverage of themes such as standards
and guidelines for repairing concrete structures, methods of crack repair, repair materials, bonded concrete overlays, repairing and retrofitting
concrete structures with fiber-reinforced polymers, patching deteriorated concrete structures and durability of repaired concrete. With its
distinguished editor and international team of contributors, Failure and repair of concrete structures is a standard reference for civil engineers,
architects and anyone working in the construction sector, as well as those concerned with ensuring the safety of concrete structures.
Provides a review of concrete deterioration and damage Discusses condition assessment and repair techniques, standards and guidelines
The book presents recent research and practical insights relating to building pathology. As such it contributes toward the systematization and
dissemination of knowledge regarding structural and hygrothermal pathologies, durability and diagnostic techniques, while at the same time,
demonstrating the latest advances in this domain. It includes new developments in the field of building pathology and rehabilitation, bridging
the gap between current approaches to the surveying of buildings and the detailed study of defect diagnosis, prognosis and remediation. It
also features a number of case studies and a detailed list of references and suggestions for further reading. Providing an overview of the
current state of the art in the field, the book will appeal to scientists, students, practitioners and lecturers. Furthermore, the topics covered are
relevant to a variety of scientific and engineering disciplines, including civil, materials and mechanical engineering.
The term Maintenance of a building refers to the work done for keeping an existing building in a condition where it can perform its intended
functions. Usually, the buildings last only for 40 to 50 years in a good shape just because of regular inspection and maintenance that enable
timely identification of deteriorated elements. Overlooked dilapidation, inadequate maintenance and lack of repair works may lead to limited
life span of a building. This comprehensive book, striving to focus on the maintenance, repair & rehabilitation and minor works of a building,
presents useful guidelines that acquaint the readers with the traditional as well as modern techniques for upkeeping and repairing of buildings
already constructed. Dexterously organised into five parts, this book in Part I deals with the maintenance of buildings. Description of the
construction chemicals, concrete repair chemicals, special materials used for repair, and repair of various parts of a building is given in Part II.
Strengthening of reinforced concrete members by shoring, underpinning, plate bonding, RC jacketing and FRP methods are explored in Part
III, which also highlights rebuilding of RC slabs and protection of earth slopes. Part IV of the book exposes the reader to the minor works
done in a building such as construction of compound walls, gates, waters sumps, house garage, relaying of floors, joining two adjacent rooms
and so on. Part V is based on some allied topics involving control on termites and fungus in buildings as well as introduction of Vaastu
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Shastra and its main recommendations for a single house in a plot. Using an engaging style, this book will prove to be a must-read for the
undergraduate and postgraduate students of civil engineering as well as for the polytechnic and ITI diploma students. Besides, the book will
also be of immense benefit to the technical professionals across the country. KEY FEATURES • The text displays several figures to make the
concepts clear. • Chapter-end references make the text suitable for further study. • Appendices at the end of the text provide extra
information on non-destructive field tests for survey of the condition of concrete buildings and rough estimation of the construction and
maintenance costs of buildings.
The Second International Conference on Concrete Repair, Rehabilitation and Retrofitting (ICCRRR 2005) was held in Cape Town, South
Africa, from 24-26 November 2008. The Conference followed the very successful First International Conference, also in Cape Town in 2005,
and continued as a collaborative venture by researchers from the South African Research Programme in Concrete Materials (based at the
Universities of Cape Town and The Witwatersrand) and The Construction Materials Sections at Leipzig University and MFPA Leipzig in
Germany. The background, in industry and the state of national infrastructures, continues to be highly challenging and demanding. The facts
remain that much of our concrete infrastructure deteriorates at unacceptable rates, that we need appropriate tools and techniques to
undertake the vast task of sound repair, maintenance and rehabilitation of such infrastructure, and that all this must be undertaken with due
cognisance of the limited budgets available for such work. New ways need to be found to extend the useful life of concrete structures costeffectively. Confidence in concrete as a viable construction material into the 21st century needs to be retained and sustained, particularly
considering the environmental challenges that the industry and society now face. The conference proceedings contain papers, presented at
the conference, and classified into a total of 12 sub themes which can be grouped under the three main themes of (i) Concrete durability
aspects, (ii) Condition assessment of concrete structures, and (iii) Concrete repair, rehabilitation and retrofitting. The major interests in terms
of submissions exists in the fields of innovative materials for durable concrete construction, integrated service life modelling of reinforced
concrete structures, NDE/NDT and measurement techniques, repair methods and materials, and structural strengthening and retrofitting
techniques. The large number of high-quality papers presented and the wide range of relevant topics covered confirm that these proceedings
will be a valued reference for many working in the important fields of concrete durability and repair, and that they will form a suitable base for
discussion and provide suggestions for future development and research. Set of book of abstracts (476 pp) and a searchable full paper CDROM (1396 pp).
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 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)
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The field of Concrete Repair and Rehabilitation is gaining importance in view of its positive impacts in terms of socio-economic benefits and
environmental sustainability. Due to growing importance of this field, many engineering colleges have included the subject of concrete repair
and rehabilitation in the senior undergraduate and postgraduate course curriculums of civil engineering. This book is an earnest attempt to
help students of civil engineering in enhancing their understanding and awareness about critical elements of repair and rehabilitation of
concrete structure. The content is organised in such a way that it fulfils the academic needs of the students. This text attempts to dovetail all
important aspects such as causes of distress, assessment and evaluation of deterioration, techniques for repair and rehabilitation along with
selection of repair and rehabilitation materials and other important aspects related to preventive maintenance and rehabilitation/structural
safety measures. The primary objective of this textbook is to guide students to: • Understand the underlying causes and types of deterioration
in concrete structure • Learn about the field and laboratory testing methods available to evaluate the level of deterioration. • Get well
acquainted with options of repair materials and techniques available to address different types of distress in concrete structure. • Grasp the
knowledge of available techniques and their application for strengthening existing structural systems.
This present book describes the different construction systems and structural materials and elements within the main buildings typologies,
and it analyses the particularities of each of them, including, at the end, general aspects concerning laboratory and in-situ testing, numerical
modeling, vulnerability assessment and construction maintenance.

Concrete repair continues to be a subject of major interest to engineers and technologists worldwide. The concrete repair
budget for the UK alone currently runs at some UKP 220 per annum. Some estimates have indicated that, worldwide, in
2010 the expenditure for maintenance and repair work will represent about 85% of the total expenditure in the
construction field. It has been forecast that, in the same year in the USA, 50 billion dollars will be spent just for the
restoration of deteriorated bridges and viaducts. An understanding of the latest techniques in repair and testing and
inspection is thus crucial to the international construction industry. This book, with contributions from 34 countries, brings
together the best in research, practical application, strategy and theory relating to concrete repair, testing and inspection,
fire damage, composites and electro-chemical repair.
This book presents the latest research findings in the field of maintenance and safety of aging infrastructure. The invited
contributions provide an overview of the use of advanced computational and/or experimental techniques in damage and
vulnerability assessment as well as maintenance and retrofitting of aging structures and infrastructures such as buildings,
bridges, lifelines and ships. Cost-efficient maintenance and management of civil infrastructure requires balanced
consideration of both structural performance and the total cost accrued over the entire life-cycle considering
uncertainties. In this context, major topics treated in this book include aging structures, climate adaptation, climate
change, corrosion, cost, damage assessment, decision making, extreme events, fatigue life, hazards, hazard mitigation,
inspection, life-cycle performance, maintenance, management, NDT methods, optimization, redundancy, reliability,
repair, retrofit, risk, robustness, resilience, safety, stochastic control, structural health monitoring, sustainability,
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uncertainties and vulnerability. Applications include bridges, buildings, dams, marine structures, pavements, power
distribution poles, offshore platforms, stadiums and transportation networks. This up-to-date overview of the field of
maintenance and safety of aging infrastructure makes this book a must-have reference work for those involved with
structures and infrastructures, including students, researchers and practitioners.
Provides guidance to historic building owners and building managers, preservation consultants, architects, contractors,
and project reviewers prior to treatment of historic buildings.
Provides a three-tiered process for seismic evaluation of existing buildings in any level of seismicity. This standard is
intended to serve as a nationally applicable tool for design professionals, code officials, and building owners looking to
seismically evaluate existing buildings. It considers various aspects of building performance.
This book provides the reader with a review of the most relevant research on the structural characterization and seismic
retrofitting of adobe construction. It offers a complete review of the latest research developments, and hence the
relevance of the field. The book starts with an introductory discussion on adobe construction and its use throughout the
world over time, highlighting characteristics and performance of adobe masonry structures as well as different
contributions for cultural heritage conservation (Chapter 1). Then, the seismic behaviour of adobe masonry buildings is
addressed, including examples of real performance during recent earthquakes (Chapter 2). In the following chapters, key
research investigations on seismic response assessment and retrofitting of adobe constructions are reviewed. The
review deals with the following issues: mechanical characterization of adobe bricks and adobe masonry (Chapters 3 and
4); quasi-static and shaking table testing of adobe masonry walls and structures (Chapters 5 and 6); non-destructive and
minor-destructive testing for characterization of adobe constructions (Chapter 7); seismic strengthening techniques for
adobe constructions (Chapter 8); and numerical modelling of adobe structures (Chapter 9). The book ends with Chapter
10, where some general conclusions are drawn and research needs are identified. Each chapter is co-authored by a
group of experts from different countries to comprehensively address all issues of adobe constructions from a worldwide
perspective. The information covered in this book is fundamental to support civil engineers and architects in the
rehabilitation and strengthening of existing adobe constructions and also in the design of new adobe buildings. This
information is also of interest to researchers, by providing a summary of existing research and suggesting possible
directions for future research efforts.
The Fourth International Conference on Concrete Repair, Rehabilitation and Retrofitting (ICCRRR 2015) was held 5-7
October 2015 in Leipzig, Germany. This conference is a collaborative venture by researchers from the South African
Research Programme in Concrete Materials (based at the Universities of Cape Town and The Witwatersrand) and the
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Material
The First International Conference on Concrete Repair, Rehabilitation and Retrofitting (ICCRRR 2005) was held in Cape
Town, South Africa, from 21-23 November 2005. The conference was a collaborative venture by researchers from the
South African Research Programme in Concrete Materials (based at the Universities of Cape Town and The
Witwatersrand) and The Construction Materials Section at Leipzig University in Germany. The conference has come at
an opportune moment for concrete construction worldwide and sought to focus on an increasingly important aspect in
modern infrastructure provision and retention: that of appropriately repairing, maintaining, rehabilitating, and if necessary
retrofitting existing infrastructure with a view to extending its life and maximising its economic return. The conference
Proceedings contain papers, presented at the conference, and classified into a total of 15 sub themes which can be
grouped under the four main themes of (i) Concrete durability aspects, (ii) Condition assessment of concrete structures,
(iii) Concrete repair, rehabilitation and retrofitting, and (iv) Performance monitoring and health assessment. The major
interest in terms of submissions exists in the fields of concrete durability aspects in connection with material
compositions, NDE/NDT and measurement techniques, repair methods and materials, and structural strengthening and
retrofitting techniques. The large number of high-quality papers presented and the wide range of relevant topics covered
confirm that these Proceedings will be a valued reference for many working in the important fields of concrete durability
and repair and that they form a suitable base for discussion and provide suggestions for future development and
research.
The Fourth International Conference on Concrete Repair, Rehabilitation and Retrofitting (ICCRRR 2015) was held 5-7 October 2015 in
Leipzig, Germany. This conference is a collaborative venture by researchers from the South African Research Programme in Concrete
Materials (based at the Universities of Cape Town and The Witwatersrand) and the Material Science Group at Leipzig University and The
Leipzig Institute for Materials Research and Testing (MFPA) in Germany. ICCRRR 2015 continues to seek and to extend a sound base of
theory and practice in repair and rehabilitation, through both theoretical andexperimental studies, and through good case study literature. Two
key aspects need to be addressed: that of developing sound and easily applied standard practices for repair, possibly codified, and the need
to study seriously the service performance of repaired structures and repair systems. In fact, without making substantial efforts to implement
the latter goal, much of the effort in repair and rehabilitation may prove to be less than economical or satisfactory. The conference
proceedings contain papers presented at the conference which can be grouped under the six main themes of (i) Concrete durability aspects,
(ii) Condition assessment of concrete structures, (iii) Modern materials technology, (iv) Concrete repair, rehabilitation and retrofitting, (v)
Performance and health monitoring and (vi) Education, research and specifications. The large number of high quality papers presented and
the wide range of relevant topics covered confirm that these proceedings will be a valued reference for many working in this important field
and that they will form a suitable base for discussion and provide suggestions for future development and research. Set of book of abstracts
(244 pp) and a searchable full paper CD-ROM (1054 pp).
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Concrete Repair, Rehabilitation and Retrofitting IVProceedings of the 4th International Conference on Concrete Repair, Rehabilitation and
Retrofitting (ICCRRR-4), 5-7 October 2015, Leipzig, GermanyCRC Press
This book presents the fundamentals of strengthening and retrofitting approaches, solutions and technologies for existing structures. It
addresses in detail specific techniques for the strengthening of traditional constructions, reinforced concrete buildings, bridges and their
foundations. Finally, it discusses issues related to standards and economic decision support tools for retrofitting.
This guide to good practice focuses on the techniques for the repair and strengthening of reinforced and prestressed concrete structures covering the planning, design, implementation and monitoring of repair and strengthening projects.
Introduction to Maintenance and Repair* Foundation Maintenance* Anti-Termite Measures* Maintenance of Brick and Stone Masonry*
Building Maintenance, Repair Organisation & Accounts* Cracks in Masonry Structures and their Prvention* Cracks in R.C.C. Structures and
their Prvention* Joints. Repairs and MMmaintenance of Concrete Elements* Maintenance and Repair of Finishes* Water Supply Systems
and its Maintenance* Sanitation System and its Maintenance* Maintenance of Canals* Maintenance of Earth Embankments* Hinghway
Drainage. its Failure and Maintenance* Railway Track Drainage* Maintenance of Railway Track* Defects and Failure of Rails* Maintenance
of Welded Rails* Measured Shovel Packing Maintenance* Modern Methods of Track Maintenance* Maintenance of Timber Works* Inspection
of Culvertsand Bridges* Maintenance of Bridges* River Training Works* Safety Measures in Maintenance Works* Thermal Comforts of
Buildings* Dilapaidation of Building and their Rehabilitation* Appendix.
PART 1: DURABILITY AND DETERIORATION: Physical Cause* Corrosion* PART 2: DAMAGE ASSESSMENT: Destructive Testing
Systems* Non-Destructive Testing Systems* Semi-Detructive Testiing Systems* PART 3: REPAIR MATERIALS: Selection and Evaluation of
Repair Materials* Fuction of Repair Materials* Special Repair Materials* PART 4: REPAIR ND REHABILATION: Repair of Cracks*
Rehabilitation Techniques* Strengthening Techniques* PART 5: MAINTENANCE AND DEMOLITION: Maintence Classification And Process*
Maintenance Procedurte* Safety In Maintenance And Demolition* Index.
This proceedings volume consists of papers focusing on repairing, maintaining, rehabilitating, and retrofitting of existing infrastructures to
extend their life and maximize economic return. Moreover, structural performance and material durability are discussed. Contributions fall
under the following headings: (i) Concrete durability aspects, (ii)
This manual was prepared for the Bureau of Reclamation of the United States Department of the Interior. It discusses the Bureau of
Reclamation's methodology for concrete repair, addresses the more common causes of damage to concrete, and identifies the methods and
materials most successful in repairing concrete damage. This guide contains the expertise of numerous individuals who have directly assisted
the author on many concrete repair projects or freely shared their concrete repair knowledge whenever requested.
Written in a clear, concise style, Principles of Chemical Engineering Processes provides an introduction to the basic principles and calculation
techniques that are fundamental to the field. The text focuses on problems in material and energy balances in relation to chemical reactors
and introduces software that employs numerical methods to solve these problems. Upon mastery of this material, readers will be able to:
Understand basic processing terminology (batch, semibatch, continuous, purge, and recycle) and standard operations (reaction, distillation,
absorption, extraction, and filtration) Draw and fully label a flowchart for a given process description Choose a convenient basis for calculation
for both single- and multiple-unit processes Identify possible subsystems for which material and energy balances might be written Perform a
degree of freedom analysis for the overall system and each possible subsystem, formulating the appropriate material and energy balance
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equations Apply the first law of thermodynamics, calculate energy and enthalpy changes, and construct energy balances on closed and open
systems Written as a text to fully meet the needs of advanced undergraduate students, it is also suitable as a reference for chemical
engineers with its wide coverage across the biochemical and electromechanical fields. Each chapter of the text provides examples, case
studies, and end-of-chapter problems, and the accompanying CD-ROM contains software designed for solving problems in chemical
engineering.
The success of a repair or rehabilitation project depends on the specific plans designed for it. Concrete Structures: Protection, Repair and
Rehabilitation provides guidance on evaluating the condition of the concrete in a structure, relating the condition of the concrete to the
underlying cause or causes of that condition, selecting an appropriate repair material and method for any deficiency found, and using the
selected materials and methods to repair or rehabilitate the structure. Guidance is also provided for engineers focused on maintaining
concrete and preparing concrete investigation reports for repair and rehabilitation projects. Considerations for certain specialized types of
rehabilitation projects are also given. In addition, the author translates cryptic codes, theories, specifications and details into easy to
understand language. Tip boxes are used to highlight key elements of the text as well as code considerations based on the International
Code Council or International Building Codes. The book contains various worked out examples and equations. Case Studies will be included
along with diagrams and schematics to provide visuals to the book. Deals primarily with evaluation and repair of concrete structures Provides
the reader with a Step by Step method for evaluation and repair of Structures Covers all types of Concrete structures ranging from bridges to
sidewalks Handy tables outlining the properties of certain types of concrete and their uses
The in situ rehabilitation or upgrading of reinforced concrete members using bonded steel plates is an effective, convenient and economic
method of improving structural performance. However, disadvantages inherent in the use of steel have stimulated research into the possibility
of using fibre reinforced polymer (FRP) materials in its place, providing a non-corrosive, more versatile strengthening system. This book
presents a detailed study of the flexural strengthening of reinforced and prestressed concrete members using fibre reinforces polymer
composite plates. It is based to a large extent on material developed or provided by the consortium which studied the technology of plate
bonding to upgrade structural units using carbon fibre / polymer composite materials. The research and trial tests were undertaken as part of
the ROBUST project, one of several ventures in the UK Government's DTI-LINK Structural Composites Programme. The book has been
designed for practising structural and civil engineers seeking to understand the principles and design technology of plate bonding, and for
final year undergraduate and postgraduate engineers studying the principles of highway and bridge engineering and structural engineering.
Detailed study of the flexural strengthening of reinforced and prestressed concrete members using fibre reinforced polymer composites
Contains in-depth case histories
Make any renovation job go smoother. Building renovation, conservation and reuse represents more than half of all construction work - and is
projected to increase to 80% by 2004. Structural Renovation of Buildings, by Alexander Newman, puts a single, convenient source of
information about all aspects of structural renovation and strengthening of buildings at your fingertips. While its focus is largely on low and
midrise buildings, you can apply the principles it clarifies to buildings of any size - steel-framed, masonry, or wood. Whether you're repairing
deteriorated concrete...rehabilitating slabs on grade...strengthening lateral-load resisting systems...renovating a building facade...handling
seismic upgrades or fire damage, you'll find this time-and-trouble-saving guide loaded with practical tips, methods, and design examples. It's
also heavily illustrated with autoCAD generated details, supplier illustrations of materials, procedural techniques, and much, much more.
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Retrofitting of building structures, including maintenance, rehabilitation, and strengthening, is not only an important issue in urban
construction and management, but also a frequent problem to structural engineers in property management disciplines. Based on the
contributors’ hands-on experience, Retrofitting Design of Building Structures covers structural retrofitting practices, the basic principles of
structural analysis and design, and various innovatively-used structural codes for the design, assessment, and retrofitting of building
structures using newly-developed technologies worldwide. Beginning with the procedure of structural retrofitting, this book gradually
introduces the significance of structural retrofitting; the inspection methods for structural materials, structural deformation, and damages;
retrofitting design methods and construction requirements of various structural systems; and practical examples of structural retrofitting
design and construction. In the introduction of various examples, it emphasizes not only conceptual design, but also constructional procedure
design, so that a structural retrofitting design work should be completed by both structural analysis and detailed constructional measures. The
book provides a complete resource for experienced professionals as well as teachers and students.
Annotation Collection of papers focusing on repairing, maintaining, rehabilitating, and retrofitting of existing infrastructures to extend their life
and maximize economic return. Moreover, structural performance and material durability are discussed. Contributions are classified (i)
Concrete durability aspects, (ii) Condition assessment of concrete structures, and (iii) Concrete repair, rehabilitation and retrofitting. Major
attention is aid to innovative materials for durable concrete construction, integrated service life modelling of reinforced concrete structures,
NDE/NDT and measurement techniques, repair methods and materials, and structural strengthening and retrofitting techniques. For
researchers and practioners in structure and infrastructure engineering. Set of book of abstracts (458 pp) and a searchable full paper CDROM (1396 pp).
In a presentation that formalizes what makes up decision based design, Decision Based Design defines the major concepts that go into
product realization. It presents all major concepts in design decision making in an integrated way and covers the fundamentals of decision
analysis in engineering design. It also trains engineers to understand the impacts of design decision. The author teaches concepts in demand
modeling and customer preference modeling and provides examples. This book teaches most fundamental concepts encountered in
engineering design like: concept generation, multiattribute decision analysis, reliability engineering, design optimization, simulation, and
demand modeling. The book provides the tools engineering practitioners and researchers need to first understand that engineering design is
best viewed as a sequence of decisions made by the stakeholders involved and then apply the decision based design concepts in practice. It
teaches fundamental concepts encountered in engineering design, such as concept generation, multiattribute decision analysis, reliability
engineering, design optimization, simulation, and demand modeling. This book helps students and practitioners understand that there is a
rigorous way to analyze engineering decisions taking into consideration all the potential technical and business impacts of their decisions. It
can be used in its entirety to teach a course in decision based design, while selected chapters can also be used to cover courses in
subdisciplines that make up decision based design.
The Second International Conference on Concrete Repair, Rehabilitation and Retrofitting (ICCRRR 2005) was held in Cape Town, South
Africa, from 24-26 November 2008. The Conference followed the very successful First International Conference, also in Cape Town in 2005,
and continued as a collaborative venture by researchers from the South African Res
This study was conducted to identify methods that have been used in the repair and rehabilitation of concrete dams. Information was
obtained through literary searches, discussions with project personnel, and visits to project sites. Each case history includes a background of
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the project, the deficiency that necessitated repair or rehabilitation, and descriptions of materials and methods used in the repair or
rehabilitation. When available, the cost of the repair project and the performance of the repair to date have been included. Case histories
included in this report cover a range of deficiencies in concrete structures, including cracking, spalling, erosion, leakage, inadequate PMF
capacity, expansion resulting from alkali-aggregate reaction, instability, and insufficient storage capacity.
Strengthening Design of Reinforced Concrete with FRP establishes the art and science of strengthening design of reinforced concrete with
fiber-reinforced polymer (FRP) beyond the abstract nature of the design guidelines from Canada (ISIS Canada 2001), Europe (FIB Task
Group 9.3 2001), and the United States (ACI 440.2R-08). Evolved from thorough class notes used to teach a graduate course at Kansas
State University, this comprehensive textbook: Addresses material characterization, flexural strengthening of beams and slabs, shear
strengthening of beams, and confinement strengthening of columns Discusses the installation and inspection of FRP as externally bonded
(EB) or near-surface-mounted (NSM) composite systems for concrete members Contains shear design examples and design examples for
each flexural failure mode independently, with comparisons to actual experimental capacity Presents innovative design aids based on ACI
440 code provisions and hand calculations for confinement design interaction diagrams of columns Includes extensive end-of-chapter
questions, references for further study, and a solutions manual with qualifying course adoption Delivering a detailed introduction to FRP
strengthening design, Strengthening Design of Reinforced Concrete with FRP offers a depth of coverage ideal for senior-level undergraduate,
master’s-level, and doctoral-level graduate civil engineering courses.
The book is a compilation of recent research results on building construction materials. Civil Engineers and Materials Scientists from all over
the world present their ideas for further material developments, the testing of structures and solutions for in situ applications. Many of the
innovations, composites and the design of existing material mixes, especially for concrete, are discussed.
The mechanisms by which buildings and infrastructures degrade are complex, as are the procedures and methods for inspection and for
rehabilitation. This book examines the various problems caused by non-uniform deformation changes, poor durability, and natural and human
disasters such as earthquakes and fire. Attention is given to the causes and mechanisms of the deterioration. General procedures and
commonly used techniques for inspection and evaluation of existing infrastructures are introduced. The desk study, destructive test, and nondestructive test are discussed – in particular the newly developed non-destructive methods for deterioration monitoring. The book then moves
on to conventional renovation techniques such as patch and steel plate strengthening, which meet the requirements of normal practice.
Special attention is paid to compatibility between repair materials and degraded materials. Fibrous composite materials are then introduced
as a basis for innovative repair techniques, and different fibre and matrix properties are outlined, as are newly developed inorganic binders as
a matrix for fibrous composites. Finally, advanced rehabilitation techniques using fibrous composite are described. Fundamental issues such
as bonding and failure mechanisms are then discussed in detail. Fibrous composite strengthening techniques for beam, wall, column and
slabs are covered, including shear strengthening, flexural strengthening, and fillet winding, as are codes of practice for retrofitting with fibrous
composites. This caters to students and academics world-wide and serves as a "tool book" for concrete and structural engineering
professionals.
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