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About the Author Es—————

After completion of his undergraduate civil engineering degree at University of
Massachusetts—Dartmouth in 1972, Thomas R. Currin honorably served in the
United States Army. This was followed by enrollment in graduate school and
completion of a Master of Civil Engineering program at North Carolina State
University—Raleigh. He then obtained a Doctor of Philosophy in civil engineer-
ing specializing in traffic engineering from the University of Connecticut and
obtained professional engineering licenses in a number of states including
Massachusetts and Georgia.

Tom knew he wanted to teach engineering as early as his sophomore year in
college. He was so convinced of this that in addition to taking the required engi-
neering courses he successfully completed many courses in secondary education
and studied various teaching methodologies and philosophies. Knowing that it
would be difficult to teach what one had not done, he embarked on an extremely
successful consulting engineering career, which included the analysis and design of
numerous transportation projects throughout New England and the east coast.

Having achieved his goals in the private sector, Tom moved on to academia
and preparing the next generation of engineers. While teaching, he has served
as an evaluator and commissioner of ABET, the primary accreditation agency for
engineering in the United States. The author of numerous engineering educa-
tion publications and presentations since beginning his teaching career 23 years
ago, his current focus as Dean of Engineering at Southern Polytechnic State
University in Georgia is growing new engineering programs.
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Introduction msss——————
I How to Use This Manual

eeing is believing as the saying goes, and such is the case with traffic engi-

neering. Observation of real drivers in real situations has always been the

basis for this form of engineering and continues to this day. Research
leading to the continuous improvement of traffic analysis techniques depends
on the ongoing collection of data relating to driver behavior. As people change,
so do their transportation needs. These changes are reflected in collected data,
which allow transportation engineers to refine the transportation system to meet
the existing mobility desires of society as well as anticipated future needs.
Without quality data collection and appropriate analysis, the transportation
engineer cannot accomplish this task.

This manual is meant to aid both the student of traffic engineering and the
transportation engineering professional in sound data collection and analysis
techniques. It presents step-by-step techniques for several traffic engineering
topics. These include common studies—such as spot speeds, turning move-
ments, and saturation flow rate. Also, newer topics—such as control delay and
platoon ratio—are covered. The manual is best used in conjunction with a trans-
portation engineering textbook.

The studies are organized to facilitate inclusion in a formal transportation
engineering report. Each study follows a conventional format: topic introduc-
tion, equipment needed, step-by-step procedures, and step-by-step analyses.
Data-collection and data-analysis forms are provided for each. These are
included to aid the reader in accomplishing the work and may be removed from
the manual for use as part of a report. Questions are included which form the
foundation of the analysis and conclusions sections of a formal report.

In each case, real-world scenarios show where the study may be imple-
mented and its contribution to the overall analysis of the situation. For example,
the chapter on queue length analyzes drive-in windows at fast-food restaurants.
It shows how the techniques can be applied to other facilities, such as drive-in
banks. Standard equations show linkages between field data collection and esti-
mation of field conditions. Such linkages allow the student of traffic engineering
to see how the estimation equations were developed and how they compare to



To the Instructor

an observed set of data. Also, it will become evident to the student that such
linkages have limits to their forecasting capabilities.

The traffic engineering professional will find that this manual provides a
structured format for an assortment of traffic engineering studies—along with
examples of how these studies are used. The manual focuses on topics most
likely to be needed when performing a traffic impact study. Consequently, some
transportation planning topics are included—such as origin-destination and trip
generation. Traffic accident analysis is not included in this manual, since the
ability to collect and analyze data related to accidents often depends on local
needs and regional right-to-privacy policies. When assigning data collection
tasks to others, the procedure and data collection forms for the studies will help
organize the data. Also, the analysis forms and procedure for analysis will
ensure that important items are not overlooked.

The statistical analysis procedures presented in each study and in the
Appendix are not meant to be a substitute for a formal study of statistics and
related subjects. With traffic engineering professionals basing so many decisions
on data collected and analyzed by themselves or others, it is imperative that
probability, statistics, and numerical methods be part of their formal education.
The material relating to these subjects in the chapters and the Appendix is pre-
sented as a refresher, not as a substitute. Those readers who have not had formal
training in statistical analysis should use this manual under the guidance of a
trained instructor or supervisor.

Instructors wishing to use this manual as part of a course should note that the
depth and breadth of coverage of each topic has been limited to the acquisition
of data and its analysis. Leading textbooks used for the course will address each
of the topics in much greater detail than space allows in this manual. They will
provide the student with insight into other possible techniques, a more detailed
explanation as to why the data is needed, and how the topic fits into the “big
picture.”

Each study has been class tested in a full-semester, transportation-engineering
course. Each procedure can be accomplished by undergraduate engineering
students within a reasonable amount of time and with proper understanding of
the material. Given the sample sizes specified and the judicious choice of study
location, the data-collection portion of each study can be completed within two
hours, or less, in the field. The sample sizes assume three or four students per
group, with all group members participating in the data-collection phase of the
study.

Instructors need to consider whether or not to have their students interact-
ing with moving traffic. Safety is always a concern—for the professional or the
student—when working in the field. Students should be reminded to stay well
away from the edge of the roadway when collecting information. The author’s
experience has shown the value of assigning one student responsibility for the
safety of the group in the field. Others may wish to employ this technique as
well. Safety during data collection cannot be over emphasized and should be
closely monitored throughout the course.

As an alternative, the instructor may consider other ways for the students
to collect the data if field work is deemed to be too risky. Many alternate data
sources are available and can be used successfully. A good student exercise is to
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have the students research sources of live video on the internet. One source is
live video available from state transportation departments’ websites. The Georgia
Department of Transportation maintains numerous live traffic-monitoring cam-
eras throughout the state from which data for nearly all the studies presented in
this manual can be obtained.

Another data source is a traffic video library such as the one available on
the Cengage Learning website, cengage.com/engineering. Using inexpensive
video recorders, faculty or student workers can create a library of videos, which
can simulate field data acquisition. These recordings need not be created by
actual field visits but can be developed through the use of ongoing video traffic
monitoring already in place as part of a city’s intelligent transportation system.
Viewing the traffic in this manner can facilitate in-class data collection, regard-
less of class size or weather conditions.

Yet another source of data is the practicing professional. Many local traffic
engineers are pleased to share data for educational purposes. State and local
departments of transportation are a good source as well. The data obtained from
these sources usually has special meaning to the students, since it will likely
relate to familiar roadways and intersections. In this case, the students will not
be conducting the data-collection part of the studies—only the data analysis.

Finally, instructors are encouraged to supplement the content of this man-
ual with their own real-world experiences. Refinement of the procedures to sat-
isfy local conditions and regional needs will increase the students’ interest in
the quality of data acquired and analyzed.

Introduction to the Second Edition

The Second Edition is the result of a re-examination of the need for and the
content of the original manuscript for its timeliness, breadth, and depth. The
techniques presented in each chapter have been reviewed and verified for their
validity and where needed modified to reflect present day practice or simply for
clarity.

As previously mentioned this manual is designed to complement a trans-
portation or traffic engineering textbook and extend the student’s knowledge
beyond that obtained in lecture only classes. Whether used at the time the
course/s are taken or subsequently by the professional in the field who needs to
collect data or direct others to collect data, the manual assumes the user has
studied traffic engineering, as well as probability and statistics, and possesses a
basic knowledge in the field.

As technology advances so should the methodology for acquiring traffic
data. In the previous introduction several alternate methods for obtaining traf-
fic data were identified including the use of traffic video libraries and live traffic
monitoring equipment. In this new edition these areas are explored in more depth
and some new items have been provided on the publisher’s website or contained
herein. They are:

* Updates of the analysis methods to conform with the latest version of
the Highway Capacity manual

* New “Headway Study” chapter addressing the new basis for determin-
ing the quality of flow at an intersection

FE EHEAXFH 3



* New Freeway Density chapter dealing with the collection of data
needed to compute traffic density on roadways having few intersections

* Pre-recorded traffic video recorded from the data collector’s vantage
point

» A list of traffic monitoring sites providing imagery of traffic suitable for
data collection purposes

* Spreadsheet templates suitable for use in collecting traffic data
* Analysis templates suitable for downloading and use for data analysis

To access additional course materials, please visit www.cengagebrain.com. At
the cengagebrain.com home page, search for the ISBN of your title (from the
back cover of your book) using the search box at the top of the page. This will
take you to the product page where these resources can be found.

Thank you to those who found the first edition useful. It is your valuable
feedback and support which has lead to the second edition. In particular I
would like to thank the following people who provided detailed reviews and
suggestions:

Sherif Ishak, Louisiana State University

Michael Knodler, University of Massachusetts—Amherst

David Naylor, University of North Carolina, Charlotte

Adel Sadek, University at Buffalo, State University of New York
Mitsuru Saito, Brigham Young University
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Equipment

Data Collection

Spot Speed Study m—————
BN Determining Roadway Speeds

on roadways. High speeds carry a high risk, whereas low speeds are rela-

tively safe. In addition, observed speeds are used in capacity
analysis, accident analysis, geometric studies, determining the need for pedes-
trian crossings, and in before-and-after studies to assess the effectiveness of
roadway modifications. Also, speed observations are compared to the posted
speed limit to help determine whether the roadway is in need of greater law
enforcement, realignment, or reconstruction. With so many important decisions
being based on observed speeds, it is imperative that such speed data be col-
lected correctly and presented effectively.

Many things affect the way drivers behave on the roadway. The proximity
of roadside hazards, such as trees and utility poles, the frequency of driveways or
curb cuts, and the presence of pedestrians—to name just a few—affect how
vehicle operators pilot their vehicles. Since each driver is affected differently, the
traffic engineer must look at a spectrum of vehicle-driver combinations, observe
how each negotiates travel on the roadway, and define the range of speeds that
may be expected at any particular time.

O bserving vehicle speeds is one way traffic engineers measure travel safety

The equipment list for the data collection procedure is: a stopwatch, kiel or other
marker to mark the pavement, cloth tape or measuring wheel, and note taking
materials. If more sophisticated equipment is available—such as hand-held
radar or laser—then it can be used to refine the collection procedure.

The procedure to be followed for data collection does not require any special
equipment. Although radar detectors and the like can be used, the manual
method described here will suffice in most cases if the observer follows the proce-
dure. As an option, this lab may be completed using videotape of the selected



