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ix

The text is organized into four major functional parts:

Part I – Basic Concepts and Characteristics
Part II – Traffic Studies and Programs
Part III – Interrupted Flow Facilities: Design, Con-

trol, and Level of Service
Part IV – Uninterrupted Flow Facilities: Design, 

Control, and Level of Service

The text is appropriate for an undergraduate survey 
course in traffic engineering, or for more detailed grad-
uate (or undergraduate) courses focusing on specific as-
pects of the profession. A survey course might include 
all of Part I, a selection of chapters from Part II, and a 
few chapters focusing on signal design and/or capacity 
and level of service analysis. Over the years, the authors 
have used the text for graduate courses on Traffic Studies 
and Characteristics, Traffic Control and Operations, and 
Highway Capacity and Level of Service Analysis. Special 
courses on highway traffic safety and geometric design 
have also used this text.

Some chapters, particularly Traffic Impact and Mit-
igation Studies, are organized around case studies. These 
should only be used in a more advanced course with an 
instructor who is familiar with the many tools referenced.

What’s New in This Edition

This edition of the textbook adds a significant amount of 
material, including, but not limited to:

1.	 More than 50% of the homework problems (and 
an available solutions manual) are new for most 
chapters.

Preface
The transportation system is the nation’s lifeblood circula-
tion system. Our complex system of roads and highways, 
railroads, airports and airlines, waterways, and urban 
transit systems provides for the movement of people and 
goods to and from the most remote outposts of the na-
tion. It is the transportation network which allows for the 
concentrated production of food, goods, energy, and oth-
er material in an economically optimal manner, knowing 
that the systems needed to collect raw materials, and dis-
tribute final products throughout the nation are in place.

Traffic engineering deals with several critical el-
ements of the transportation system: our streets and 
highways, and the transportation services they support. 
Because the transportation system is such a critical part 
of our infrastructure, the traffic engineer is involved in a 
wide range of issues, often in a very public setting, and 
must bring a broad range of skills to the table. Traffic en-
gineers must have an appreciation for and understanding 
of planning, design, management, construction, opera-
tion, control, and system optimization. All of these func-
tions involve traffic engineers at some level.

This text focuses on the key engineering skills re-
quired to practice traffic engineering in a broad setting. 
This is the fifth edition of the textbook, and it includes 
the latest standards and criteria of the Manual on Uniform 
Traffic Control Devices (2009, as updated through May 
2012), the Policy on Geometric Design of Highways and 
Streets (2011), the Highway Capacity Manual (2016), the 
Highway Safety Manual (2010, with 2014 Supplement), 
and other critical documents. While this edition uses the 
latest versions of basic references, students must be aware 
that all of these are periodically updated, and (at some 
point), versions not available at this writing will become 
available, and should be used.
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x	 PREFACE

that modern engineering students have been exposed to 
this material. The text still provides details on a number 
of capacity and level of service applications. The 2016 
HCM, however, has over 3,000 pages of printed and elec-
tronic material, and many complicated analyses can only 
be presented in outline or overview form. There is mate-
rial from the Highway Safety Manual, but complete anal-
ysis material is included for only one type of application. 
Again, there is simply too much material to include more 
than an example of its procedures and applications.

We hope that students and instructors will 
continue to find this text useful in learning about the 
profession of traffic engineering, and about many of its 
key components. As in the past, comments are always 
welcome.

Roger P. Roess
Elena S. Prassas

William R. McShane

2.	 New material on unsignalized intersections, 
roundabouts, alternative intersections, inter-
changes, operation and analysis of facilities, 
and more.

3.	 Material on signalized intersections, signal 
design and timing, and signal hardware has 
been updated and extended.

4.	 Material from the latest editions of key traffic 
engineering references is included, as noted 
previously.

5.	 Links to a number of new Web sites which 
students and instructors will find valuable.

There are some additional revisions. There is no 
overview chapter on statistics; undergraduate engineer-
ing degrees now require coursework in statistics. We have 
included supporting material on statistical analyses with-
in the applications in which they are used. An overview 
chapter can’t cover everything, and it should be expected 
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traffic engineering â€” traffic engineer. a branch of civil engineering concerned with the design and construction of streets and roads that
will best facilitate traffic movement. [1930 35] * * * â€¦ Universalium. traffic engineering â€” noun Date: 1931 engineering dealing with
the design of streets and control of traffic â€¢ traffic engineer noun â€¦ New Collegiate Dictionary. Traffic engineering is a method of
optimizing the performance of a telecommunications network by dynamically analyzing, predicting and regulating the behavior of data
transmitted over that network. Traffic engineering applies engineering principles that help solve transportation problems by considering
the psychology and habits of the transportation system users. Many people still wonder why a traffic problem is so difficult that an
engineer should be called upon for a solution. Why not just install a traffic signal, or raise/lower the speed limit, or erect more signs?


