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Explore the essential methodologies for precast concrete bridge design as presented in Chapter 9 of a 
comprehensive PCI Design Manual. This resource provides critical bridge design guidelines, focusing 
on advanced engineering principles vital for constructing durable and efficient prestressed concrete 
structures. Gain valuable insights into modern bridge engineering practices for your projects.

Our collection supports both foundational studies and cutting-edge discoveries.

The authenticity of our documents is always ensured.
Each file is checked to be truly original.
This way, users can feel confident in using it.

Please make the most of this document for your needs.
We will continue to share more useful resources.
Thank you for choosing our service.

In digital libraries across the web, this document is searched intensively.
Your visit here means you found the right place.
We are offering the complete full version Bridge Design Chapter 9 for free.

PCI Bridge Design Manual 4th Edition

Over 140 experts, 14 countries, and 89 chapters are represented in the second edition of the Bridge 
Engineering Handbook. This extensive collection highlights bridge engineering specimens from around 
the world, contains detailed information on bridge engineering, and thoroughly explains the concepts 
and practical applications surrounding the subjec

Bridge Engineering Handbook

The leading structural concrete design reference for over two decades—updated to reflect the latest 
ACI 318-19 code A go-to resource for structural engineering students and professionals for over twenty 
years, this newly updated text on concrete structural design and analysis reflects the most recent ACI 
318-19 code. It emphasizes student comprehension by presenting design methods alongside relevant 
codes and standards. It also offers numerous examples (presented using SI units and US-SI conversion 
factors) and practice problems to guide students through the analysis and design of each type of 
structural member. New to Structural Concrete: Theory and Design, Seventh Edition are code provi-
sions for transverse reinforcement and shear in wide beams, hanger reinforcement, and bi-directional 
interaction of one-way shear. This edition also includes the latest information on two-way shear strength, 
ordinary walls, seismic loads, reinforcement detailing and analysis, and materials requirements. This 
book covers the historical background of structural concrete; advantages and disadvantages; codes 
and practice; and design philosophy and concepts. It then launches into a discussion of the properties 
of reinforced concrete, and continues with chapters on flexural analysis and design; deflection and 
control of cracking; development length of reinforcing bars; designing with the strut-and-tie method; 
one-way slabs; axially loaded columns; and more. Updated to align with the new ACI 318-19 code 
with new code provisions to include: transverse reinforcement and shear in wide beams, hanger 
reinforcement, bi-directional interaction of one-way shear, and reference to ACI certifications Includes 
dozens of worked examples that explain the analysis and design of structural members Offers updated 
information on two-way shear strength, seismic loads, materials requirements, and more Improves the 
design ability of students by explaining code requirements and restrictions Provides examples in SI 
units in every chapter as well as conversion factors from customary units to SI Offers instructors access 
to a solutions manual via the book's companion website Structural Concrete: Theory and Design, 
Seventh Edition is an excellent text for undergraduate and graduate students in civil and structural 
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engineering programs. It will also benefit concrete designers, structural engineers, and civil engineers 
focused on structures.

Structural Concrete

This book gives bridge engineers clear guidance on design and includes 88 data sheets of design 
information, charts and check lists.

Concrete Bridge Designer's Manual

Over 140 experts, 14 countries, and 89 chapters are represented in the second edition of the Bridge 
Engineering Handbook. This extensive collection highlights bridge engineering specimens from around 
the world, contains detailed information on bridge engineering, and thoroughly explains the concepts 
and practical applications surrounding the subject. Published in five books: Fundamentals, Superstruc-
ture Design, Substructure Design, Seismic Design, and Construction and Maintenance, this new edition 
provides numerous worked-out examples that give readers step-by-step design procedures, includes 
contributions by leading experts from around the world in their respective areas of bridge engineering, 
contains 26 completely new chapters, and updates most other chapters. It offers design concepts, 
specifications, and practice, as well as the various types of bridges. The text includes over 2,500 tables, 
charts, illustrations and photos. The book covers new, innovative and traditional methods and practices; 
explores rehabilitation, retrofit, and maintenance; and examines seismic design and building materials. 
The third book, Substructure Design, contains 11 chapters addressing the various substructure 
components. What’s New in the Second Edition: • Includes new chapter: Landslide Risk Assessment 
and Mitigation • Rewrites the Shallow Foundation chapter • Rewrites the Geotechnical Consideration 
chapter and retitles it as: Ground Investigation • Updates the Abutments and Retaining Structures 
chapter and divides it into two chapters: Abutments and Earth Retaining Structures This text is an ideal 
reference for practicing bridge engineers and consultants (design, construction, maintenance), and 
can also be used as a reference for students in bridge engineering courses.

Bridge Engineering Handbook, Second Edition

At head of title: National Cooperative Highway Research Program.

PCI Journal

The latest in bridge design and analysis—revised to reflect the eighth edition of the AASHTO LRFD 
specifications Design of Highway Bridges: An LRFD Approach, 4th Edition, offers up-to-date coverage 
of engineering fundamentals for the design of short- and medium-span bridges. Fully updated to 
incorporate the 8th Edition of the AASHTO Load and Resistance Factor Design Specifications, this 
invaluable resource offers civil engineering students and practitioners a a comprehensive introduction 
to the latest construction methods and materials in bridge design, including Accelerated Bridge 
Construction (ABC), ultra high-performance concrete (UHPC), and Practical 3D Rigorous Analysis. This 
updated Fourth Edition offers: Dozens of end-of-chapter worked problems and design examples based 
on the latest AASHTO LRFD Specifications. Access to a Solutions Manual and multiple bridge plans 
including cast-in-place, precast concrete, and steel multi-span available on the Instructor’s companion 
website From gaining base knowledge of the AASHTO LRFD specifications to detailed guidance on 
highway bridge design, Design of Highway Bridges is the one-stop reference for civil engineering 
students and a key study resource for those seeking engineering licensure through the Principles and 
Practice of Engineering (PE) exam.

Rapid Replacement of Bridge Decks

The 16th ICSMGE responds to the needs of the engineering and construction community, promoting 
dialog and exchange between academia and practice in various aspects of soil mechanics and 
geotechnical engineering. This is reflected in the central theme of the conference 'Geotechnology in 
Harmony with the Global Environment'. The proceedings of the conference are of great interest for 
geo-engineers and researchers in soil mechanics and geotechnical engineering. Volume 1 contains 
5 plenary session lectures, the Terzaghi Oration, Heritage Lecture, and 3 papers presented in the 
major project session. Volumes 2, 3, and 4 contain papers with the following topics: Soil mechanics 
in general; Infrastructure and mobility; Environmental issues of geotechnical engineering; Enhancing 
natural disaster reduction systems; Professional practice and education. Volume 5 contains the report 



of practitioner/academic forum, 20 general reports, a summary of the sessions and workshops held 
during the conference.

PCI Design Handbook

This book examines and explains material from the 9th edition of the AASHTO LRFD Bridge Design 
Specifications, including deck and parapet design, load calculations, limit states and load combinations, 
concrete and steel I-girder design, bearing design, and more. With increased focus on earthquake 
resiliency, two separate chapters– one on conventional seismic design and the other on seismic 
isolation applied to bridges– will fully address this vital topic. The primary focus is on steel and concrete 
I-girder bridges, with regard to both superstructure and substructure design. Features: Includes several 
worked examples for a project bridge as well as actual bridges designed by the author Examines 
seismic design concepts and design details for bridges Presents the latest material based on the 9th 
edition of the LRFD Bridge Design Specifications Covers fatigue, strength, service, and extreme event 
limit states Includes numerous solved problems and exercises at the end of each chapter to illustrate 
the concepts presented LRFD Bridge Design: Fundamentals and Applications will serve as a useful text 
for graduate and upper-level undergraduate civil engineering students as well as practicing structural 
engineers.

Adjacent Precast Concrete Box Beam Bridges

Over 140 experts, 14 countries, and 89 chapters are represented in the second edition of the Bridge 
Engineering Handbook. This extensive collection provides detailed information on bridge engineering, 
and thoroughly explains the concepts and practical applications surrounding the subject, and also 
highlights bridges from around the world.Published

Design of Highway Bridges

The NCEES SE Exam is Open Book - You Will Want to Bring This Book Into the Exam. Alan Williams' PE 
Structural Reference Manual Tenth Edition (STRM10) offers a complete review for the NCEES 16-hour 
Structural Engineering (SE) exam. This book is part of a comprehensive learning management system 
designed to help you pass the PE Structural exam the first time. PE Structural Reference Manual Tenth 
Edition (STRM10) features include: Covers all exam topics and provides a comprehensive review of 
structural analysis and design methods New content covering design of slender and shear walls Covers 
all up-to-date codes for the October 2021 Exams Exam-adopted codes and standards are frequently 
referenced, and solving methods—including strength design for timber and masonry—are thoroughly 
explained 270 example problems Strengthen your problem-solving skills by working the 52 end-of-book 
practice problems Each problem’s complete solution lets you check your own solving approach Both 
ASD and LRFD/SD solutions and explanations are provided for masonry problems, allowing you to 
familiarize yourself with different problem solving methods. Topics Covered: Bridges Foundations and 
Retaining Structures Lateral Forces (Wind and Seismic) Prestressed Concrete Reinforced Concrete 
Reinforced Masonry Structural Steel Timber Referenced Codes and Standards - Updated to October 
2021 Exam Specifications: AASHTO LRFD Bridge Design Specifications (AASHTO) Building Code 
Requirements and Specification for Masonry Structures (TMS 402/602) Building Code Requirements 
for Structural Concrete (ACI 318) International Building Code (IBC) Minimum Design Loads for Build-
ings and Other Structures (ASCE 7) National Design Specification for Wood Construction ASD/LRFD 
and National Design Specification Supplement, Design Values for Wood Construction (NDS) North 
American Specification for the Design of Cold-Formed Steel Structural Members (AISI) PCI Design 
Handbook: Precast and Prestressed Concrete (PCI) Seismic Design Manual (AISC 327) Special 
Design Provisions for Wind and Seismic with Commentary (SDPWS) Steel Construction Manual (AISC 
325)

Prestressed Beam End Reinforcement and Camber

These proceedings are from The Fourth International Conference on Bridge Management that consoli-
dated the best and, more importantly, up-to-date research conducted in the field of bridge management. 
Since the first conference in 1990 the scientific art of bridge management has advanced at an astonish-
ing rate. There has been a change from a curative to a preventative approach to bridge management, 
promising an increased longevity for the next generation of bridges and reduced whole-life costs, and 
practical and economical solutions have been found for some recurring problems.



PCI Manual for the Design of Hollow Core Slabs

Bridge Maintenance, Safety, Management, Resilience and Sustainability contains the lectures and pa-
pers presented at The Sixth International Conference on Bridge Maintenance, Safety and Management 
(IABMAS 2012), held in Stresa, Lake Maggiore, Italy, 8-12 July, 2012. This volume consists of a book 
of extended abstracts (800 pp) and a DVD (4057 pp) co

Proceedings of the 16th International Conference on Soil Mechanics and Geotechnical Engineering

This publication presents the perspectives and insights of the world's present-day authorities on bridge 
aesthetics and design. Bridge engineers and architects representing 16 nations examine and highlight 
the aesthetic appearance of existing bridges with the goal of improving tomorrow's bridge design. 
Supplementing the individual papers is a comprehensive bibliography on bridge aesthetics, containing 
annotated references to more than 250 books, papers, and articles. There are 245 black-and-white 
photographs and numerous line drawings plus 24 pages of color plates. Author biographical information 
is provided and an index of bridges and locations is included. Individual entries into the TRIS data base 
have been made for the 22 papers and the bibliography.

Proceedings of the 2nd International Conference on Advanced Civil Engineering and Smart Struc-
tures

Worldwide, integral type bridges are being used in greater numbersin lieu of jointed bridges because 
of their structural simplicity,first-cost economy, and outstanding durability. In the UK and theUS states 
of Tennessee and Missouri, for example, the constructionof most moderate length bridges is based 
on the integral bridgeconcept. The state of Washington uses semi-integral bridges almostexclusively, 
while, depending on subfoundation characteristics, thestate of Ohio and others use a mix of these 
two bridge types. Integral and Semi-Integral Bridges has been written by apracticing bridge design 
engineer who has spent his entire careerinvolved in the origination, evaluation and design of such 
bridgesin the USA, where they have been in use since the late1930’s. This work shows how the 
analytical complexity due tothe elimination of movable joints can be minimized to negligiblelevels 
so that most moderate length bridges can be easily andquickly modified or replaced with either 
integral or semi-integralbridges. Bridge design, construction, and maintenance engineers; bridgedesign 
administrators; graduate level engineering students andstructural research professionals will all find 
this bookexceptionally informative for a wide range of highway bridgeapplications.

Goethals Bridge II

A How-To Guide for Bridge Engineers and Designers Highway Bridge Superstructure Engineering: 
LRFD Approaches to Design and Analysis provides a detailed discussion of traditional structural design 
perspectives, and serves as a state-of-the-art resource on the latest design and analysis of highway 
bridge superstructures. This book is applicable to highway bridges of all construction and material 
types, and is based on the load and resistance factor design (LRFD) philosophy. It discusses the theory 
of probability (with an explanation leading to the calibration process and reliability), and includes fully 
solved design examples of steel, reinforced and prestressed concrete bridge superstructures. It also 
contains step-by-step calculations for determining the distribution factors for several different types of 
bridge superstructures (which form the basis of load and resistance design specifications) and can be 
found in the AASHTO LRFD Bridge Design Specifications. Fully Realize the Basis and Significance 
of LRFD Specifications Divided into six chapters, this instructive text: Introduces bridge engineering 
as a discipline of structural design Describes numerous types of highway bridge superstructures 
systems Presents a detailed discussion of various types of loads that act on bridge superstructures 
and substructures Discusses the methods of analyses of highway bridge superstructures Includes 
a detailed discussion of reinforced and prestressed concrete bridges, and slab-steel girder bridges 
Highway Bridge Superstructure Engineering: LRFD Approaches to Design and Analysis can be used 
for teaching highway bridge design courses to undergraduate- and graduate-level classes, and as an 
excellent resource for practicing engineers.

LRFD Bridge Design

"The HCM includes three printed volumes (Volumes 1-3) that can be purchased from the Transportation 
Research Board in print and electronic formats. Volume 4 is a free online resource that supports 
the rest of the manual. It includes: Supplemental chapters 25-38, providing additional details of the 



methodologies described in the Volume 1-3 chapters, example problems, and other resources; A 
technical reference library providing access to a significant portion of the research supporting HCM 
methods; Two applications guides demonstrating how the HCM can be applied to planning-level 
analysis and a variety of traffic operations applications; Interpretations, updates, and errata for the 
HCM (as they are developed);A discussion forum allowing HCM users to ask questions and collaborate 
on HCM-related matters; and Notifications of chapter updates, active discussions, and more via an 
optional e-mail notification feature."--Publisher.

Bridge Engineering Handbook, Five Volume Set

Maximize your efficiency while studying for the PE Civil CBT exam by pairing the PE Civil Study 
Guide with Michael R. Lindeburg’s PE Civil Reference Manual PE Civil Study Guide, Seventeenth 
Edition provides a strategic and targeted approach to exam preparation so that you gain a compet-
itive edge. With hundreds of entries containing helpful explanations, derivations of equations, and 
exam tips, the Study Guide connects the NCEES exam specifications for all five PE Civil exams to 
the NCEES Handbook, approved design standards, and PPI’s civil reference manuals. The Study 
Guide is organized to make the most of your time and is an essential tool for a successful exam 
experience. Relevant sections from the NCEES Handbook, design standards, and PPI’s reference 
manuals are clearly indicated in both summary lists for each exam specification and in each of the 
detailed entries covering a specific concept or equation. Referenced PPI Products: PE Civil Reference 
Manual Structural Depth Reference Manual for the PE Civil Exam Construction Depth Reference 
Manual for the PE Civil Exam Transportation Depth Reference Manual for the PE Civil Exam Water 
Resources and Environmental Depth Reference Manual for the PE Civil Exam Referenced Codes and 
Standards: 2015 International Building Code (ICC) A Policy on Geometric Design of Highways & Streets 
(AASHTO) AASHTO Guide for Design of Pavement Structures (AASHTO) AASHTO LRFD Bridge 
Design Specifications Building Code Requirements & Specification for Masonry Structures (ACI 530) 
Building Code Requirements for Structural Concrete & Commentary (ACI 318) Design & Construction 
of Driven Pile Foundations (FHWA) Design & Construction of Driven Pile Foundations—Volume I 
(FHWA) Design & Control of Concrete Mixtures (PCA) Design Loads on Structures During Construction 
(ASCE 37) Formwork for Concrete (ACI SP-4) Foundations & Earth Structures, Design Manual 7.02 
Geotechnical Aspects of Pavements (FHWA) Guide for the Planning, Design, & Operation of Pedestrian 
Facilities (AASHTO) Guide to Design of Slabs-on-Ground (ACI 360R) Guide to Formwork for Concrete 
(ACI 347R) Highway Capacity Manual (TRB) Highway Safety Manual (AASHTO) Hydraulic Design of 
Highway Culverts (FHWA) LRFD Seismic Analysis & Design of Transportation Geotechnical Features & 
Structural Foundations Reference Manual (FHWA) Manual on Uniform Traffic Control Devices (FHWA) 
Minimum Design Loads for Buildings & Other Structures (ASCE/SEI 7) National Design Specification 
for Wood Construction (AWC) Occupational Safety & Health Regulations for the Construction Industry 
(OSHA 1926) Occupational Safety & Health Standards (OSHA 1910) PCI Design Handbook: Precast 
& Prestressed Concrete (PCI) Recommended Standards for Wastewater Facilities (TSS) Roadside 
Design Guide (AASHTO) Soils & Foundations Reference Manual—Volume I & II (FHWA) Steel 
Construction Manual (AISC) Structural Welding Code—Steel (AWS)

Design of Pier Segments in Segmental Hollow Box Girder Bridges

The definitive transportation engineering resource--fully revised and updated The two-volume Hand-
book of Transportation Engineering, Second Edition offers practical, comprehensive coverage of the 
entire transportation engineering field. Featuring 18 new chapters and contributions from nearly 
70 leading experts, this authoritative work discusses all types of transportation systems--freight, 
passenger, air, rail, road, marine, and pipeline--and provides problem-solving engineering, planning, 
and design tools and techniques with examples of successful applications. Volume II focuses on 
applications in automobile and non-automobile transportation, and on safety and environmental issues. 
VOLUME II COVERS: Traffic engineering analysis Traffic origin-destination estimation Traffic conges-
tion Highway capacity Traffic control systems: freeway management and communications Traffic signals 
Highway sign visibility Transportation lighting Geometric design of streets and highways Intersection 
and interchange design Pavement engineering: flexible and rigid pavements Pavement testing and 
evaluation Bridge engineering Tunnel engineering Pedestrians Bicycle transportation Spectrum of 
automated guideway transit (AGT) and its applications Railway vehicle engineering Railway track 
design Improvement of railroad yard operations Modern aircraft design techniques Airport design Air 
traffic control systems design Ship design Pipeline engineering Traffic safety Transportation hazards 
Hazardous materials transportation Incident management Network security and survivability Optimiza-



tion of emergency evacuation plans Transportation noise issues Air quality issues in transportation 
Transportation and climate change

Concrete International

The 1996 FIP Recommendations Practical Design of Structural Concretewere finally published by 
SETO in September 1999. They had been developed based on the 1990 CEB-FIP Model Code. 
The main objective of this Bulletin is now to demonstrate by practical examples the application of 
these recommendations, and especially to illustrate the use of strut-and-tie models for designing 
discontinuity regions in concrete structures. These examples represent also a continuation of the 
1990 FIP Handbook on Practical Design that had been based on the former (1984) version of the 
recommendations. Most of the examples are recently built existing structures. Although some of them 
may be considered as quite important, the chosen examples are by no means exceptional. The 
technical report does not deal with the discussion of aesthetic or general conceptual aspects. On the 
contrary, the main aim is to treat particular design aspects by selecting local regions of the chosen 
structures, that are then designed and detailed following the design principles and specifications 
proposed in the 1996 FIP Recommendations mentioned above. The document is believed to be of 
interest to all engaged in the design of structural concrete. It hopefully supports the use of more 
consistent design and detailing tools like strut-and-tie models.

PPI PE Structural Reference Manual, 10th Edition – Complete Review for the NCEES PE Structural 
Engineering (SE) Exam

This report from the second Strategic Highway Research Program (SHRP 2), which is administered 
by the Transportation Research Board of the National Academies, documents the development of 
standardized approaches to designing and constructing complete bridge systems for rapid renewals.

Proceedings Symposium Sharm El Sheikh

Results of an extensive experimental program conducted to determine the material, bond character-
istics, and time-dependent deformations of a proposed self-consolidating concrete (SCC) mixture for 
bridge girders are presented. This research program was completed in three phases. The first phase 
consisted of 15 full-scale, pretensioned SCC flexural specimens tested to evaluate their transfer and 
development lengths. These specimens included both single-strand and multiple-strand beams, as 
well as specimens designed to evaluate the so-called 'top-strand' effect. The top-strand specimens, 
with more than 20 inches of concrete below the strand, were tested to evaluate the current American 
Association of State Highway and Transportation Officials requirement of a 30% increase in the 
development length when the concrete below the strand is more than 12 inches. Strand end-slip 
measurements, used to estimate transfer lengths, indicated the proposed SCC mixture meets ACI and 
AASHTO requirements. In addition, flexural tests confirmed the proposed SCC mixture also meets 
current code requirements for development length. The second phase was to evaluate the elastic 
shortening, creep, and shrinkage properties of the proposed SCC mixture for bridge girders. Four 
bridge girders with an inverted-T profile were used to measure these time-dependent deformations. In 
two of the specimens, the strands were tensioned to 75% of the ultimate tensile strength, simulating 
a girder at service. Strands of the other two specimens were left untensioned to evaluate shrinkage 
effect of the concrete alone. The shrinkage was then subtracted from the fully tensioned specimens 
and elastic shortening and creep were isolated after relaxation losses were calculated from code 
expressions. In addition, the fully tensioned specimens were used to determine transfer lengths of 
the prestressing strand. The final phase of the program was to record strain measurements of the 
actual bridge girders used in the field. Elastic shortening, creep, and shrinkage prestress losses of 
the proposed SCC mixture were compared with current design equations. Instrumentation of seven 
pretensioned girders in a five-span bridge located in Cowley County, Kansas, was used to measure 
time-dependent deformations. Three of these girders utilized SCC, while the other four were cast with 
conventional concrete.

Bridge Management 4

Bridge Maintenance, Safety, Management, Resilience and Sustainability
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