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Course Number
Title

Section

CRN(s)

Credits
Prerequisite(s)
Days/Time
Location

Final Exam Day/Time
Course Website
Instructor

Office

Phone

E-mail

Office Hours
Mailbox Location

Department of Civil & Environmental Engineering
Room 200, Engineering

www.cee.pdx.edu

503-725-4282

450 (Undergraduate) 550 (Graduate)
Transportation Safety Analysis

001

60476 (Undergraduate) 60488 (Graduate)

4

CE352

Tuesday and Thursday 12:00 AM to 1:50 PM
EB 310

Thursday June 11 1015-1205 EB 310
www.cee.pdx.edu/~monserec/

Dr. Christopher M. Monsere, P.E.

301B Engineering Building

503-725-9746

monsere@pdx.edu

Tuesday and Thursday 10-11 AM, others by appointment
CEE Office, Engineering Building Room 200

Required Text or Other Materials:
None. Readings to be distributed in class.

Catalog Course Description

Incorporating safety in highway engineering and
transportation planning. Includes highway design,
operation, and maintenance, as well as human
factors, statistical analysis, traffic control and public
policy. Design concepts of intersections,
interchanges, signals, signs and pavement markings;
analyzing data sets for recommendations and
prioritization; principles of driver and vehicle
characteristics in relation to the roadway.

Course Statement

Each year, nearly 42,000 people are killed on our
nation’s highways: the equivalent of one major
airline disaster every day. Forecasts indicate that
more people, driving more miles, in more vehicles,
will be on our highways in the future. Given current
trends, there is a possibility that without significant
action, fatalities from motor vehicles crashes may
start to increase reversing a long declining trend. In
addition, while there has been substantial
improvement in highway safety in the last 50 years
in the United States, we are far behind European,
Australian, and Canadian officials in developing a
"safety culture" among engineers, government
officials, and the motoring public.
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Improvements in highway safety are often a
multidisciplinary approach of engineering,
enforcement, education, and emergency services.
The focus of this class is on the engineering or
planning professional. Highway safety engineering is
a specialized field that requires knowledge of
highway design, operation, maintenance, human
factors, statistical analysis, traffic control, and public
policy. Professionals must be familiar with design
concepts of intersections, interchanges, traffic
signals, traffic signs and pavement markings. They
must be able to analyze large data sets and make
recommendations and prioritization based on the
results. Most importantly, safety engineers must
understand the principles of driver and vehicle
characteristics as they interact with the roadway.

Course Objectives — Students must demonstrate
the ability to:

1. Explain key concepts in highway safety
engineering including safety management
practices

2. Understand limitations and elements of
crash data and be comfortable working with
data

3. Describe and be able to apply the typical
steps in a safety investigation procedure.
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4. Evaluate the effectiveness of safety
improvement projects

5. Evaluate the quality of safety-related
research

6. Discuss how safety is addressed in design

Course Evaluation
The course grade will be determined with the
following weight for class assignments:

Problem Sets: 30%
Group Project: 30%
Mid-term Exam: 20%
Final Exam: 20%

The course is open to both graduate and
undergraduate students, and as such, there will be
different expectations for each group. Graduate
students are held to higher standards when grading
and may be required to do more work on problem
sets and exams. | will drop your lowest problem set
grade when computing the final grade. If | have
made a mistake in recording your grade, please send
me an email with subject heading “grade correction”
notifying me of my error. | will ask you to show me
the corrected assignment. For this reason, save all
your returned work!

“ I)l

A grade of incomplete “I” is granted by the instructor
only with prior approval and consent. Criteria are
outlined in the PSU Bulletin.

Expectations of the Student

Professionalism

All assignments and class participation should be
conducted in a professional manner. Attention to
detail on class assignments and communication is
important and is part of the learning experience and
is included in part of student evaluation.

Attendance

Attendance is strongly suggested. We will do
activities in class that will help in your learning of the
material that can not be duplicated outside of the
classroom. If you are going to miss a class, | suggest
that you email me before with a reason stating why
you will miss class. If you are on the border for a
grade, | will consider attendance.
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Late Work

Late work is not accepted. The due date for each
assignment is clearly indicated and the work must be
turned in at the start of class unless indicated
otherwise. Exceptions can only be granted in the
most extenuating circumstances.

Computer and E-mail Accounts

Electronic mail is a useful way for us to remain in
contact and is the best way to reach me. | ask that
you include CE450/550 and topic of your message in
the subject line (be as specific as possible) when
sending me an email. Use proper grammar, spell
check, and proof your message. Before you ask a
question, please do due diligence and try to find the
answer yourself. You may be required to submit
some of your assignments electronically.

Ethics and Professionalism

As future professional engineers you should plan to
take the Fundamentals of Engineering Exam and
after the required experience, the Professional
Engineering Exam (see the Oregon State Board of
Examiners for Engineering and Land Surveying at
www.osbeels.org). You should also be familiar with
the ASCE Code of Ethics
(www.asce.org/inside/codeofethics.cfm), which
includes the following:

Engineers shall act in such a manner as to uphold
and enhance the honor,
integrity and dignity of the engineering profession.

The PSU Student Conduct Code prohibits all forms of
academic cheating, fraud, and dishonesty. Further
details can be found in the PSU Bulletin. Allegations
of academic dishonesty may be addressed by the
instructor, and/or may be referred to the Office of
Student Affairs for action. Acts of academic
dishonesty may result a failing grade on the exam or
assignment for which the dishonesty occurred,
disciplinary probation, suspension or dismissal from
the University. The students and the instructor will
work together to establish optimal conditions for
honorable academic work. Questions about
academic honesty may be directed to the Office of
Student Affairs (www.ess.pdx.edu/osa/).
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Course Schedule

# | D Date Topic Problem Set Due Dates
L T | 31-Mar Introduction ;’roblem Set# 7-Apr
2 |R| 2-Apr Tort and Liability
3| T 7-Apr The Human Factor ; roblem Set # 14-Apr
Fundamentals
4 | R 9-Apr Crash, Roadway, Driver, Emergency Data
51T 14-Apr Crash, Roadway, Driver, Emergency Data #F;oblem Set 21-Apr
6 | R| 16-Apr Accident Reconstruction - Guest Lecture
7T | 21-Apr Introduction to Statistical Crash Analysis ;rloblem Set 28-Apr
8 |R| 23-Apr Exploring Multivariate Data with R (Computer
Lab)
9 | T | 28-Apr Site Investigation Techniques and Principles
10 [R| 30-Apr Defining Safety Mid-term exam Project Proposal
Performance DUE
11 | T | 5May Theory: Predictive crash models zgoblem Set 12-May
12 | R | 7-May Developing Models in R (Computer Lab)
13| T | 12-May Practice: Predictive crash models ;’goblem Set 19-May
14 | R | 14-May Network Screening
. Problem Set
15| T | 19-May Safety Before and After Evaluations 47 26-May
16 | R | 21-May Management Before and After Evaluations
17 | T | 26-May Economic Analysis and Project Ranking
18 | R | 28-May Roadside Features
19| T 2-Jun Special Topic: Bicycle and Pedestrian Issues
20| R| 4-Jun Project Presentations
21 | R | 12-Jun Comprehensive Final Exam Thurs., June 11 1015-1205 Final Report DUE
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Description of Assignments

Problem Sets (30% of final grade)

Check the class website regularly for updates and
solutions. Problem sets are assigned during the class
session and are due the following week at the start of
class. Your name, problem set number, and date should
appear on the header of each page. Clearly restate the
problem and provide your answer. | would greatly
appreciate that you staple multiple page assignments.
Problem sets will also include a short article for you to
read from the current trade or research journals that is
relevant to the class. | will provide a few questions to
aid in your development of a discussion. Please be
through, but brief in your responses.

Exams (40% of final grade)

In this class, there will be two exams and each will be
worth 20% of your grade. The mid-term will be in-class
over materials covered in the first half of the class. The
final exam will be a comprehensive in-class exam.

Group Project (30% of final grade)

For the final project, a group of three members is ideal
and will either be assigned or self-selected depending
on preference. Each team member is expected to
contribute and you will have the opportunity on the
final exam to provide input on the amount of work
done by each team member. The following sub-
assignments are part of the final project:

Project Proposal (15% of group project grade)

You should treat this memo like a proposal for your
team to do the work. Address your memo to the
project client. Describe the topic chosen, introduce
your company (team), provide a review of
summary of background information, proposed
tasks to accomplish the project, expected
outcomes, and a brief team resume. Due
4/30/2009.

Final Presentation (25% of group project grade)
15-20 minute summary, each team member
required to present. Professionals may be invited
to listen to your group reports.

Final Report (60% of group project grade)
Include a transmittal letter, cover page and
standard headings in the final report. The final
report is due during the final presentation period
on 6/4/2009.
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Resources

Student Groups and Professional Organizations
Participation in student and professional groups can be
a valuable part of your education experience.
Membership gives students opportunities to get to
know fellow students better, meet and network with
professionals, collaborate in solving real engineering
problems, learn about internship or job possibilities,
socialize and have fun. Your fellow students can be a
great source of help and guidance in your academic
endeavors. Consider becoming active with a student
organization, such as the following:
A American Society of Civil Engineers Student
Group (ASCE): www.asce.pdx.edu
A Institute of Transportation Engineers Student
Chapter (ITE): step.cecs.pdx.edu

Most professional organizations have monthly
meetings and encourage student participation by
providing discounts for lunch and dinner meetings.
These meetings provide opportunities to network with
potential future employers, learn about scholarships,
and increasing your technical knowledge. Take a look
at these organizations as a starting point:

A American Society of Civil Engineers (ASCE)

Oregon Section: www.asceor.org

Institute of Transportation Engineers (ITE)

Oregon Section: www.oregonite.org

A Society of Women Engineers (SWE) Columbia
River Section: www.swe-columbia-river.org

A Structural Engineers Association of Oregon
(SEAO): www.seao.org

>

Research and Learning Opportunities

Transportation is a growing and exciting research area
at Portland State University. | invite you to review the
research in the Intelligent Transportation Systems
Laboratory (www.its.pdx.edu/). Also, every Friday
during the semester a Transportation Seminar is
presented. All are welcome. The schedule is available at

www.cts.pdx.edu

Campus Help
As a PSU student, you have numerous resources at
your disposal. Please take advantage of them while
you are here. A small sample is listed below:
A CEE Website (includes program
listings, etc.): www.cee.pdx.edul
A Career Center: www.career.pdx.edu/

info, job
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Center for Student Health & Counseling:
www.shac.pdx.edu/

A The Writing Center:
www.writingcenter.pdx.edu/
A PSU Disability Resource Center: 435 Smith

Memorial Union Note: The PSU Disability
Resource Center is available to help students
with academic accommodations. If you are a

Campus Safety

The University considers student safety paramount.
The Campus Public Safety Office is open 24 hours a day
to assist with personal safety, crime prevention and
security escort services. Call 503-725-4407 for more

information. For Campus emergencies call 503-725-
4404.

student who has need for test-taking, note-
taking or other assistance, please visit the DRC
and notify the instructor at the beginning of
the term.

Library and Literature Research

With the advent of the Internet it is very tempting to
think that all necessary resources for a term project will
be available in full text after typing in a few words at
Google.com. This is not the case. You will often need
to go to the library, use real library search tools and
access real books and articles contained in
refereed/archival journals. Be sure to make use of the
Vikat library catalog. Go to the PSU library home page
at www.lib.pdx.edu/.
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Final Notes

A The syllabus is subject to change at the

discretion of the instructor as course or other
circumstances requires.

Students with documented disabilities are
encouraged to discuss with me arrangements
that will enhance their learning in this class.
Please feel free to discuss with me
problems/concerns with your other classes.
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Recommended Reading List by Course Module

General References

References with a * are required reading

A

> > > > D>

>

Ogden, K.W. (1996) Safer Roads: A Guide to Road Safety Engineering. Aldershot, Hants, England; Brookfield,
Vt.: Ashgate Publishing, 1996.

The Traffic Safety Toolbox: A Primer of Traffic Safety. (1999) ITE.

Fricke. L. (1990) Traffic Accident Reconstruction: Volume 2 of the Traffic Accident Investigation Manual.
Northwestern University Traffic Institute. 1st Edition.

Cameron, C.A. and Trivedi .P. K. (1998). Regression Analysis of Count Data. Econometric Society Monographs
No. 30, Cambridge University Press, Cambridge, United Kingdom.

Washington, S.P., Karlaftis, .M.G., and Mannering, F.L., (2003) Statistical and Econometric Methods for
Transportation Data Analysis. Chapman & Hall/CRC New York.

Hauer, E. Observational Before-After Studies in Road Safety, Hauer, E. Observational Before-After Studies in
Road Safety. Elvsevier Science Ltd. 1997

A Policy on Geometric Design of Highways and Streets (2001). American Association of State Highway and
Transportation Officials, Washington D.C.

Roadside Design Guide. (2002) American Association of State Highway and Transportation Officials,
Washington D.C.

Special Report 214: Designing Safer Roads: Practices for Resurfacing, Restoration, and Rehabilitation. TRB,
National Research Council, Washington, D.C., 1987. http://trb.org/publications/sr/sr214/sr214_001_fm.pdf

Fundamentals

A

D D
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*Hedlund, J. (editor) Improving Traffic Safety Culture in the United States — The Journey Forward. AAA
Foundation for Traffic Safety, 2007

Hauer, E. (1999) “Overview” The Traffic Safety Toolbox: A Primer of Traffic Safety. ITE. pp xi-vvi.

*Elvik, R. (2006). Laws of Accident Causation. Accident Analysis and Prevention, vol 38, pp-742-747

Smiley, A. (2006) NCHRP 17-27, Draft HSM Materials, Chapter 2 Fundamentals — Human Factors. Unpublished.

Identification of Liability-Related Impediments to Sharing 409 Safety Data Among Transportation Agencies And
A Synthesis Of Best Practices. NCHRP Research Results Digest 306. 2006

Delucia, B. and B. Scopatz. (2005) Crash Records Systems. NCHRP Synthesis 350. 2005.

*Ogle, J. Technologies for Improving Safety Data: A Synthesis of Highway Practice. NCHRP Synthesis 367, TRB,
2007.

Preusser, D. Public Information and Education in the Promotion of Highway Safety. NCHRP Research Results
Digest 322, TRB, 2007

Defining Safety Performance

A

>

>

* Venables, W.N. and D.M. Smith. (2006) An Introduction to R: A Programming Environment for Data Analysis
and Graphics Version 2.4.1 (2006-12-18) Notes on R: A Programming Environment for Data Analysis and
Graphics

Miaou, S.P. and Lum, H. (1993) Modeling Vehicle Accidents and Highway Geometric Design Relationship.
Accident Analysis and Prevention, Vol. 25, No. 6, p. 689-709.

*Lord, D., Washington, S. P., and lvan, J. N. (2005). "Poisson, Poisson-Gamma and Zero-Inflated Regression
Models of Motor Vehicle Crashes: Balancing Statistical Fit and Theory." Accident Analysis and Prevention, 37,
p. 35-46.

*Shankar, V., Mannering F., and Barfield, W. (1995) Effects of Roadway Geometrics and Environmental Factors
on Rural Freeway Accident Frequencies. Accident Analysis and Prevention, Vol. 27, No. 3, p. 371-389.

Vogt, A., and J. Bared. (1998) Accident Models for Two-Lane Rural Segments and Intersections. In
Transportation Research Record: Journal of the Transportation Research Board 1635, TRB, National Research
Council. Washington, D.C., pp. 18-29.
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Safety Management

A

A

*Hauer, E. (1996). Identification of Sites with Promise. In Transportation Research Record: Journal of the
Transportation Research Board 1542, TRB, National Research Council. Washington, D.C., pp. 54-60.

*Hauer, E., Harwood, D., Council, F.M., and Griffith, M.S. (2002) Estimating Safety by the Empirical Bayes
Method. In Transportation Research Record: Journal of the Transportation Research Board 1784, National
Research Council, Washington, D.C., pp. 126-131.

Hauer, E., J. Kononov, B. Allery, and M. S. Griffith. (2002) Screening the Road Network for Sites with Promise.
In Transportation Research Record: Journal of the Transportation Research Board, No. 1784, TRB, National
Research Council, Washington, D.C., 2002, pp. 27-32.

Monsere, C., P. Bosa., R.L. Bertini. “Combining Climate, Crash, and Highway Data for Improved Ranking of
Speed and Winter-Weather Related Crash Locations in Oregon.” Journal of Transportation Engineering,
American Society of Civil Engineers (Submitted December 2006)

*Hauer, E. (2005) GFishing for Safety Information in Murky Waters.€ Journal of Transportation Engineering,
Volume 131, Issue 5, pp. 340-344.

F. Council, E. Zaloshnja, T. Miller, B. Persaud. Crash Cost Estimates by Maximum Police-Reported Injury Severity
Within Selected Crash Geometries Cost of Crashes. Publication NO. FHWA-HRT-05-05. 2005

Special Issues

A

TBD
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