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This book helps readers maximize effectiveness in all facets of highway
engineering including planning, design, operations, safety, and geotechnical
engineering. Highway Engineering: Planning, Design, and Operations features a
seven part treatment, beginning with a clear and rigorous exposition of highway
engineering concepts. These include project development, and the relationship
between planning, operations, safety, and highway types (functional
classification). Planning concepts and a four-step process overview are covered,
along with trip generation, equations versus rates, trip distribution, and shortest
path models equations versus rates. This is followed by parts concerning
applications for horizontal and vertical alignment, highway geometric design,
traffic operations, traffic safety, and civil engineering topics. Covers traffic flow
relationships and traffic impact analysis, collision analysis, road safety audits,
advisory speeds Applications for horizontal and vertical alignment, highway
geometric design, traffic operations, traffic safety, civil engineering topics
Engineering considerations for highway planning design and construction are
included, such as hydraulics, geotechnical engineering, and structural
engineering
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Introduction To Highway Hydraulics... Hydraulic Design Series No. 4... Pub. No.
FHWA-HI-97-028... U.S. DOT... Federal Highway Admin... June
1997INTRODUCTION TO HIGHWAY HYDRAULICS, A TRAINING COURSE
BASED ON HYDRAULIC DESIGN SERIES NO. 4... PARTICIPANT
WORKBOOK... PUB. NO. FHWA HI-97-027... U.S. DEPARTMENT OF
TRANSPORTATION... MAY 1997Introduction to Highway HydraulicsHighway
HydrologyCreatespace Independent Pub
Introductory technical guidance for civil engineers interested in hydraulics of area
drainage systems for urban areas, streets and highways. Here is what is
discussed: 1. GENERAL 2. CHANNELS 3. BRIDGES 4 CURB-AND-GUTTER
SECTIONS 5 CULVERTS 6. UNDERGROUND HYDRAULIC DESIGN 7. INLETS
8. VEHICULAR SAFETY AND HYDRAULICALLY EFFICIENT DRAINAGE
PRACTICE.
Open Channel Hydraulics, Second Edition provides extensive coverage of open
channel design, with comprehensive discussions on fundamental equations and
their application to open channel hydraulics. The book includes practical formulas
to compute flow rates or discharge, depths and other relevant quantities in open
channel hydraulics. In addition, it also explains how mutual interaction of
interconnected channels can affect the channel design. With coverage of the
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theoretical background, practical guidance to the design of open channels and
other hydraulic structures, advanced topics, the latest research in the field, and
real-world applications, this new edition offers an unparalleled user-friendly study
reference. Introduces and explains all the main topics on open channel flows
using numerous worked examples to illustrate key points Features extensive
coverage of bridge hydraulics and scour - important topics civil engineers need to
know as aging bridges are a major concern Includes Malcherek's momentum
approach where applicable
Covering all elements of the storm water runoff process, Urban Storm Water
Management includes numerous examples and case studies to guide
practitioners in the design, maintenance, and understanding of runoff systems,
erosion control systems, and common design methods and misconceptions. It
covers storm water management in practice and in regulation, and reviews
shortcomings and suggestions for improvements. It also covers alternative
methods such as porous pavements, rain gardens, green roofs and other
systems which are becoming increasingly popular and are forming the future of
storm water management. Appropriate storm water management and compliance
is a necessary, yet costly and involved process. This book provides information,
guidelines, and case studies to guide practitioners through all phases of effective
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structural storm water management. This book covers: All aspects of storm water
management—including its impacts on the environment Numerous design
procedures and problems with a separate solutions manual Hydrologic and
hydraulic calculations involved in the field of storm water management Design
and calculation methods required for efficient storm water management Pipe and
open channel flow equations, supplemented with charts and tables Various types
of nonstructural, source reduction measures Installation methods of drainage and
storm water management facilities Urbanization has had a drastic impact on the
natural process of storm water runoff; increasing both the peak and the volume of
runoff, reducing infiltration, while also degrading water quality. Urban Storm
Water Management is a compendium of all matters necessary for the design of
efficient drainage and storm water management systems. It includes numerous
examples of hydrologic and hydraulic calculations involved in this field. It also
contains ample case studies that exemplify the methods and procedures for the
design of extended detention basins, infiltration basins, and underground
retention/infiltration basins such as chambers and dry wells. Furthermore, the
book demonstrates how storm water runoff can be an effective and cost-efficient
conservable and reusable resource.
This document discusses the physical processes of the hydrologic cycle that are
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important to highway engineers. These processes include the approaches,
methods and assumptions applied in design and analysis of highway drainage
structures. Hydrologic methods of primary interest are frequency analysis for
analyzing rainfall and ungaged data; empirical methods for peak discharge
estimation; and hydrograph analysis and synthesis. The document describes the
concept and several approaches for determining time of concentration. The peak
discharge methods discussed include log Pearson type III, regression equations,
the SCS graphical method (curve number method), and rational method. The
technical discussion of each peak flow approach also includes urban
development applications. The document presents common storage and channel
routing techniques related to highway drainage hydrologic analyses. The
document describes methods used in the planning and design of stormwater
management facilities. Special topics in hydrology include discussions of arid
lands hydrology, wetlands hydrology, snowmelt hydrology, and hydrologic
modeling, including geographic information system approaches and applications.
This edition includes new sections on wetlands hydrology and snowmelt
hydrology, an expanded section on arid lands hydrology, corrections of minor
errors, and inclusion of dual units.
(Hydraulic Design Series) This document provides technical information and
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guidance on the hydraulic analysis and design of bridges. The goal is to provide
information such that bridges can be designed as safely as possible while
optimizing costs and limiting impacts to property and the environment. Many
significant aspects of bridge hydraulic design are discussed. These include
regulatory topics, specific approaches for bridge hydraulic modeling, hydraulic
model selection, bridge design impacts on scour and stream instability, and
sediment transport.
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
Full color, richly illustrated book. .The purpose of this publication is to provide information for
the planning and hydraulic design of culverts. Chapter 2 provides a summary of design
considerations including hydrology, site data and site assessments. Chapter 3 provides
detailed information on the hydraulic design of the barrel (size, shape, material) and the inlet
configuration (pipe end section, headwalls, wingwalls, bevels, and tapers). Chapter 4 provides
an overview of aquatic organism passage (AOP) design concepts. A wide range of assorted
design topics including bends, junctions, erosion, sedimentation, site modifications, structural
considerations, broken back culverts, storage routing, and failure modes is summarized in
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Chapter 5. Finally, Chapter 6 discusses culvert repair and rehabilitation.
The Hydraulics of Open Channel Flow is a major new textbook for senior undergraduates and
postgraduate students. Dr Chanson first introduces the basic principles of open channel flow
hydraulics, namely the continuity, Bernoulli and momentum principles. Applications include
short transitions (e.g. intake), hydraulic jumps and flow resistance. The key topics of sediment
transport, hydraulic modelling and the design of hydraulic structures are then developed in
turn. This innovative textbook contains numerous examples, including practical applications,
and is fully illustrated with line drawings and photographs in colour and black and white.
Exercises - located at the end of each chapter and as revision sections at the end of each part
- form an integral part of the text. The book concludes with major assignments, which
assimilate all the knowledge into a fully coherent whole. Solutions to exercises, together with
the shareware software Hydroculv, are available from the Web at: Key Features: Ideal for Use
by Students and Lecturers in Civil and Environmental Engineering Numerous Exercises and
Examples, Including a Supporting Website, to Aid the Reader’s Understanding
Comprehensive Coverage of the Basic Principles and the Key Application Areas of the
Hydraulics of Open Channel Flow the Reader is Taken Step by Step from the Basic Principles
to the More Advanced Design Calculations
Introductory technical guidance for civil engineers interested in hydraulics of area drainage
systems for urban areas, streets and highways. Here is what is discussed:1. GENERAL2.
CHANNELS3. BRIDGES4 CURB-AND-GUTTER SECTIONS5 CULVERTS6.
UNDERGROUND HYDRAULIC DESIGN7. INLETS8. VEHICULAR SAFETY AND
HYDRAULICALLY EFFICIENT DRAINAGE PRACTICE.
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Intended to introduce the special principles and practices needed for successful design and
construction in cold environments, this comprehensive text examines the adaptation of
engineering specialties and disciplines to the particular requirements caused by freezing
temperatures. Each chapter includes a section of "First Principles" providing fundamental
analysis of cold regions problems. Soil mechanics, hydraulics, thermodynamics, and heat flow
are covered in detail.
The Highway Drainage Guidelines provides a consolidated overview of highway hydraulic
design and discusses possible hydrology problems in the following areas: Hydraulic
Considerations in Highway Planning and Location; Hydrology; Erosion and Sediment Control in
Highway Construction; Hydraulic Design of Highway Culverts; The Legal Aspects of Highway
Drainage; Hydraulic Analysis and Design of Open Channels; Hydraulic Analysis for the
Location and Design of Bridges; Hydraulic Aspects in Restoration and Upgrading of Highways;
Storm Drain Systems; Evaluating Highway Effects on Surface Water Environments; Highways
Along Coastal Zones and Lakeshores; Stormwater Management; Training and Career
Development of Hydraulics Engineers; Culvert Inspection, Material Selection, and
Rehabilitation; Guidelines for Selecting and Utilizing Hydraulics Engineering Consultants.
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, Superstructure Design, Substructure Design, Seismic Design,
and Construction and Maintenance, this new edition provides numerous worked-out examples
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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.
This synthesis will be of interest to highway design engineers, maintenance engineers,
environmental personnel, administrators, and others responsible for the design, operation, and
maintenance of stormwater management for highways and ancillary facilities. Information is
presented on the basic hydrology needed to assess stormwater impacts and on the
effectiveness of stormwater management techniques. Designers of highway facilities must
consider stormwater management requirements within the context of both localized runoff
impacts, as well as downstream effects of runoff. This report of the Transportation Research
Board describes the management of both stormwater quantity and stormwater quality.
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Stormwater quantity includes an overview of methods of estimating runoff and management
control practices. Stormwater quality management includes discussions of the most prevalent
pollutants and best management practices (BMP) to minimize pollutants from transportation
facilities. Various types of structural and non-structural methods are described, including their
design considerations and efficiencies. Several stormwater management models are
described, with special concern for highway applications. Highlights from the 1990 National
Pollutant Discharge Elimination System (NPDES) permits are presented.
A guide to analyzing and predicting traffic. It also covers the various problems encountered
when designing traffic signal controls and highways to accommodate the varying volume.

Approximately 500,000 bridges in the National Bridge Inventory (NBI) are built
over streams. A large proportion of these bridges span alluvial streams that are
continually adjusting their beds and banks. Many, especially those on more
active streams, will experience problems with aggradation, degradation, bank
erosion, and lateral channel shift during their useful life. The purpose of this
document is to provide guidelines for identifying stream instability problems at
highway stream crossings. Techniques for stream channel classification and
reconnaissance, as well as rapid assessment methods for channel instability are
summarized. Qualitative and quantitative geomorphic and engineering
techniques useful in stream channel stability analysis are presented. This
publication is an update of the third edition published in 2001. The HEC-20
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manual covers geomorphic and hydraulic factors that affect stream stability and
provides a step-by-step analysis procedure for evaluation of stream stability
problems. Stream channel classification, stream reconnaissance techniques, and
rapid assessment methods for channel stability are covered in detail. Quantitative
techniques for channel stability analysis, including degradation analysis, are
provided, and channel restoration concepts are introduced. Significant new
material in this edition includes chapters on sediment transport concepts and
channel stability in gravel bed streams, as well as expanded coverage of channel
restoration concepts.
This book provides a review of the principles and methods of drainage with an
emphasis on design. The whole field of drainage is covered, and although the
book concentrates mainly on the practice in North America, Europe and Britain,
the practice in developing countries is also included. The book is directed
primarily at the graduate engineer entering professional practice, but will also
provide a useful reference for more senior engineers and for those in adjunct
professions. Chapter 1 outlines the necessity for drainage on a large or small
scale, for rural and urban areas. As the drainage engineer must decide how
much unwanted water there will be and when it will occur, the chapter discusses
climatic types, prediction of rainfall, evapotranspiration effects, return periods (of
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design storms and runoff events), river flow and flood prediction, and various
sensing systems for providing short term predictions of rainfall, runoff, streamflow
and flood warning. Chapter 2 gives a thorough review of the properties of soil in
the context of drainage design. The extensive mathematical theories which relate
to the crucial area of soil water movement are outlined and due attention is paid
to the growing importance of predicting soil water movement in partially saturated
soils.
All phases of road developmentâ€"from construction and use by vehicles to
maintenanceâ€"affect physical and chemical soil conditions, water flow, and air
and water quality, as well as plants and animals. Roads and traffic can alter
wildlife habitat, cause vehicle-related mortality, impede animal migration, and
disperse nonnative pest species of plants and animals. Integrating environmental
considerations into all phases of transportation is an important, evolving process.
The increasing awareness of environmental issues has made road development
more complex and controversial. Over the past two decades, the Federal
Highway Administration and state transportation agencies have increasingly
recognized the importance of the effects of transportation on the natural
environment. This report provides guidance on ways to reconcile the different
goals of road development and environmental conservation. It identifies the
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ecological effects of roads that can be evaluated in the planning, design,
construction, and maintenance of roads and offers several recommendations to
help better understand and manage ecological impacts of paved roads.
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