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this definitive reference volume provides a comprehensive guide to the analysis and
design of bridge structures worldwide the in depth consideration given to the major
analytical numerical and design issues associated with prototype structures will
reduce the effort and expense involved in future construction the book contains
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numerous analytical and design examples drawn from existing structures worldwide
as well as an extensive bibliography and a large appendix which covers background
analyses and computer subroutines

in the last two decades the rapid deterioration of bridge structures has become a
serious technical and economical problem in many countries including highly
developed ones therefore bridge rehabilitation has also become a very essential
factor sometimes even a decisive one in contemporary bridge engineering the book
covers in synthetic form nearly all the most important problems concerning bridge
rehabilitation such as bridge superstructure and substructure the typical damage
observed in bridges as well as the assessment and evaluation techniques of their
technical condition the book is intended mainly for postgraduate university students
therefore all the problems are mostly presented in their physical chemical and
technical as well as economical aspects the relevant requirements are treated as
objective ones i e irrespective of the rules standards regulations or guidelines
particular to any country this approach to the subject gives the book a more general
character and therefore makes it a useful text for most civil engineering courses a

gain confidence in modeling techniques used for complicated bridge
structuresbridge structures vary considerably in form size complexity and
importance the methods for their computational analysis and design range from
approximate to refined analyses and rapidly improving computer technology has
made the more refined and complex methods of ana

recent surveys of the u s infrastructure s condition have rated a staggering number
of bridges structurally deficient or functionally obsolete while not necessarily unsafe
a structurally deficient bridge must be posted for weight and have limits for speed
due to its deteriorated structural components bridges with old design features that
canno

this well organized textbook of bridge design with theory and design practice within
the compass of a single volume is intended for students of civil engineering both at
degree and diploma levels the text shows how to design a bridge from both hydraulic
and structural viewpoints utilizing the current indian road congress codes and
specifications

bridge type behaviour and appearance david bennett david bennett associates
history of bridge development bridge form behaviour loads and load distribution mike
ryall university of surrey brief history of loading specifications current code
specification load distribution concepts influence lines analysis professor r
narayanan consulting engineer simple beam analysis distribution co efficients
grillage method finite elements box girder analysis steel and concrete dynamics
design of reinforced concrete bridges dr paul jackson gifford and partners right slab
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skew slab beam and slab box design of prestressed concrete bridges nigel hewson
hyder consulting pretensioned beams beam and slab pseduo slab post tensioned
concrete beams box girders design of steel bridges gerry parke and john harding
university of surrey plate girders box girders orthotropic plates trusses design of
composite bridges david collings robert benaim and associates steel beam and
concrete steel box and concrete timber and concrete design of arch bridges
professor clive melbourne university of salford analysis masonry concrete steel
timber seismic analysis of design professor elnashai imperial college of science
technology and medicine modes of failure in previous earthquakes conceptual
design issues brief review of seismic design codes cable stayed bridges daniel
farguhar mott macdonald analysis design construction suspension bridges
vardaman jones and john howells high point rendel analysis design construction
moving bridges charles birnstiel consulting engineer history types special problems
substructures peter lindsell peter lindsell and associates abutments piers other
structural elements robert broome et al ws atkins parapets bearings expansion joints
protection mike mulheren university of surrey drainage waterproofing protective
coating systems for concrete painting system for steel weathering steel scour
protection impact protection management systems and strategies perrie vassie
transport research laboratory inspection assessment testing rate of deterioration
optimal maintenance programme prioritisation whole life costing risk analysis
inspection monitoring and assessment charles abdunur laboratoire central des ponts
et chaussées main causes of deterioration investigation methods structural
evaluation tests stages of structural assessment preparing for recalculation repair
and strengthening john darby consulting engineer repair of concrete structures
metal structures masonry structures replacement of structures

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 and cable stayed bridges features step by step
explanations of commonly used structural calculations along with worked out
examples

bridge structures can give the impression that they are rather simple structural
systems whose seismic responses can be easily predicted on the contrary however
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many bridges did not perform well in recent earthquakes showing a need for
increased research to understand various potential problems and collapse
mechanisms indeed progress has been made lately in design and assessment
procedures around the world and consequently many practices have changed in this
context the objective of fib bulletin 39 is to present discuss and critically compare
structural solutions for bridge seismic design and retrofit that have been developed
and are now used all over the world ten years after the publication of the last
comprehensive manual on the subject it is the result of the work of an international
team of experts that collaborated intensively for over three years the first four
chapters of the bulletin present a regional review of design choices compare and
discuss international design practices and indicate their relative merits and potential
problems current developments are treated in the next three chapters with
particular emphasis on design for enhanced damage control for spatial variation of
ground motion and for fault crossing the last part presents a summary of current
issues related to existing bridges extensive technical developments have been
taking place in the last two decades with the goal of making bridges an important
transportation infrastructure with limited damage during earthquakes realising this
goal depends on regional seismicity transportation systems seismic performance
goals local cultures and a wide range of design and construction practices which are
presented and discussed in this bulletin

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 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 fiber reinforced 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

on thursday evening may 23 2013 the interstate 5 bridge over the skagit river in
washington state collapsed due to impact by an oversize truck dumping vehicles and
people into the water fortunately the bridge is located in a rural area and nobody was
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killed in the accident but three people were rescued after their cars plunged into the
frigid water of the skagit river according to washington state officials the bridge was
inspected last year and was not structurally deficient but collapsed because of
apparent impact from an oversize truck nevertheless the collapse of the steel truss
bridge renewed appeals for greater investment in the nation s aging infrastructure
these appeals are echoed throughout the bridge engineering community worldwide
as the condition of deteriorated bridges worsens with increasing traffic loads
combined with lack of proper maintenance bridge engineers from different countries
shared their experience toward achieving durable bridge structures during the 7th
new york city bridge conference held on august 26 27 2013 this book contains select
papers that were presented at the conference these peer reviewed papers are
valuable contributions and of archival quality in bridge engineering

as known each bridge presents a unique set of design construction and maintenance
challenges the designer must determine the appropriate methods and level of
refinement necessary to design and analyze each bridge on a case by case basis the
innovative bridge design handbook construction rehabilitation and maintenance
encompasses the state of the art in bridge design construction maintenance and
safety assessment written by an international group of experts this book provides
innovative design approaches used in various parts of the world and explores
concepts in design construction and maintenance that will reduce project costs and
increase structural safety and durability furthermore research and innovative
solutions are described throughout chapters the innovative bridge design handbook
construction rehabilitation and maintenance brings together the specific knowledge
of a bevy of experts and academics in bridge engineering in the areas of design
assessment research and construction the handbook begins with an analysis of the
history and development of bridge aesthetics and design various types of loads
including seismic and wind loads are then described together with fatigue and
fracture bridge design based on material such as reinforced concrete prestressed
reinforced concrete steel and composite timber masonry bridges is analyzed and
detailed according to international codes and standards then bridge design based on
geometry such as arch bridges girders cable stayed and suspension bridges is
illustrated this is followed by a discussion of a number of special topics including
integral movable highway and railway bridges together with seismic component
devices cables orthotropic decks foundations and case studies finally bridge
construction equipment bridge assessment retrofit and management bridge
monitoring fiber reinforced polymers to reinforce bridges bridge collapse issues are
covered loads including seismic and wind loads fatigue and fracture local effects
structural analysis including numerical methods fem dynamics risk and reliability
innovative structural typologies bridge design based on material type rc and prc
steel and composite timber and masonry bridges bridge design based on geometry
arch bridges girders cable stayed and suspension bridges special topics integral
movable highway railway bridges seismic component devices cables orthotropic
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decks foundations construction including construction case studies construction
equipment bridge assessment bridge management retrofit and strengthening
monitoring procedures

the ever increasing traffic demands coupled with deteriorating condition of bridge
structures present great challenges for maintaining a healthy transportation
network the challenges encompass a wide range of economic environmental and
social constraints that go beyond the technical boundaries of bridge engineering
those constraints compound

bridges play important role in modern infrastructural system this book provides an
up to date overview of the field of bridge engineering as well as the recent
significant contributions to the process of making rational decisions in bridge design
assessment and monitoring and resources optimization deployment for the purpose
of enhancing the welfare of society tang specifies the purposes and requirements of
the conceptual bridge design considering bridge types basic elements structural
systems and load conditions cremona and poulin propose an assessment procedure
for existing bridges kallias et al develop a framework for the performance
assessment of metallic bridges under atmospheric exposure by integrating coating
deterioration and corrosion modelling soriano et al employ a simplified approach to
estimate the maximum traffic load effect on a highway bridge and compare the
results with other approaches based on on site weigh in motion data akiyama et al
propose a method for reliability based durability design and service life assessment
of reinforced concrete deck slab of jetty structures chen et al propose a meso scale
model to simulate the uniform and pitting corrosion of rebar in concrete and to
obtain the crack patterns of the concrete with different rebar arrangements ruan et
al present a traffic load model for long span multi pylon cable stayed bridges khuc
and catbas implement a non target vision based method for the measurement of
both static and dynamic displacements time histories finally cruz presents the career
of the outstanding bridge engineer edgar cardoso in the fields of bridge design and
experimental analysis the book serves as a valuable reference to all concerned with
bridge structure and infrastructure systems including students researchers
engineers consultants and contractors from all areas sections of bridge engineering
the chapters originally published as a special issue in structure and infrastructure
engineering

infrastructures are a key factor for economy among them transportation
infrastructures are vital for human life and economy and within the transportation
networks bridges are key elements for connecting people and delivering goods for
this reason bridges have been built since many centuries ago in some way and the
advances of ancient cultures all over the world have been related to their ability of
constructing permanent bridges in the development of civilization an extensive and
well organized transportation system i e roads railway bridges air transport and
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maritime and inland navigation safe both for people and environment is of primary
importance the bridges which link past to present and age gracefully are one of the
most important engineering structures the bridges with different characteristics
thanks to their views effects and feelings during passing on holds around and
locations bring together the people for ages in early applications the bridges were
designed as short span and narrow with stone and wood materials and be able to
carry light loads but nowadays these conventional bridges have been replaced to
steel and reinforced concrete design of bridge structures integrates theoretical
concepts theories experimental techniques design methodologies of bridges this
book provides a unique approach for addressing challenges and new emerging
problems in the study of bridges their dynamics as well as associated phenomena
and processes therefore this book is intended to serve as a source of information for
problems related to bridge engineering including sustainable bridge development
traditional approaches and recent advances in highway bridge traffic loading new
technologies of bridge design as well as structural identification of bridges using non
destructive experimental measurement tests the worldwide contributions deal with
all aspects of such systems including analysis modeling control and applications
from researchers designers fabricators and contractors of significant bridge projects
covering a wide range of topics and interests to bridge engineers from all over the
world this book is intended to narrow the gap between researchers and practitioners
and to provide state of the art solutions to the emerging challenges and problems
confronting the bridge engineering community

these reference volumes provide a comprehensive guide to the analysis and design
of bridge and building structures worldwide the in depth consideration given to the
major analytical numerical and design issues associated with prototype structures
aims to reduce the effort and expense involved in future construction

relevant advances have been accomplished by the scientific community and
engineering profession in the design assessment monitoring maintenance and
management of sustainable and resilient bridge structures and infrastructures these
advances have been presented and discussed at the sixth international conference
on bridge maintenance safety and management iabmas 2012 held in stresa italy from
8 to 11 july 2012 iabmas2012 org iabmas 2012 has been organised on behalf of the
international association for bridge maintenance and safety iabmas under the
auspices of politecnico di milano this book collects the extended versions of selected
papers presented at iabmas 2012 and invited papers originally published in a special
issue of structure and infrastructure engineering these papers provide significant
contributions to the process of making more rational decisions in bridge design
assessment monitoring and maintenance the editors would like to thank the authors
for their contributions and hope that this collection of papers will represent a
valuable reference for scientific research and engineering applications in the fields
of design assessment monitoring and maintenance of bridges and infrastructure
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networks

discusses the safety concepts which form the basis of modern bridge design and
assessment codes and the background work carried out in the development of the
new uk bridge and route specific traffic loading requirements and the proposed
whole life performance based assessment rules preface
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