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CEE 409 Railroad Track Engineering

--- COURSE SYLLABUS V2 ---

1. LECTURE INFORMATION: Tuesday and Thursday — 2:00 PM to 3:20 PM (1311 Newmark)

e Links to Recorded Lectures will be provided via MediaSpace
(https://mediaspace.illinois.eduy/)

2. COURSE PREREQUISITE: CEE 310 or permission of instructor

3. INSTRUCTOR:

J. Riley Edwards, Ph.D., P.E.

Assistant Professor

Rail Transportation and Engineering Center — RailTEC
Department of Civil and Environmental Engineering
University of Illinois at Urbana-Champaign

1243 Newmark Civil Engineering Lab, MC-250

205 N. Mathews Avenue, Urbana, IL 61801
217-244-7417 (office) — jedward2 @illinois.edu

Dr. J. Riley Edwards is an Assistant Professor in the Rail Transportation and Engineering Center
(RailTEC) at the University of lllinois at Urbana-Champaign. He obtained his B.S. degree from
Vanderbilt University and M.S. and Ph.D. degrees in Civil Engineering from UIUC.

Riley worked for the CN Railway as a Construction Inspector on their Intermodal Gateway Memphis
project and for Hanson Professional Services, Inc. as a Construction Engineer on BNSF Railway’s
Memphis Intermodal Expansion project. Starting in 2007, Riley accepted a position in RailTEC at the
University of lllinois Urbana-Champaign where he currently oversees rail infrastructure research and
advises graduate and undergraduate students concentrating in rail engineering. His research
interests are railway track component design, advanced track inspection technologies, and
performance and failure modes associated with infrastructure components.

4. TEACHING ASSISTANT:
Kamyar Kosarneshan
Graduate Research Assistant / PhD Candidate
B118 Newmark Civil Engineering Lab
205 N. Mathews Avenue
Urbana, IL 61801
kamyark2 @illinois.edu
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5. OFFICE HOURS:
Instructor (Edwards) — By appointment, please arrange via email.
Teaching Assistant (Kosarneshan) — Office Hours to be held in the NCEL basement (by spiral stairs):
a. Mondays from 11:30 AM — 12:30 PM (Central Time, USA);
b. Tuesdays from 12:45 - 1:45 PM (Central Time, USA);
c. Or by appointment (arranged in advance via email).

6. COURSE WEBSITE: A Canvas (https://canvas.illinois.edu/) site is set up for this course where course
materials will be posted.

7. COURSE DESCRIPTION & OBJECTIVES: Railroad track is the backbone of a railway network and a key
element of the vehicle-track system. Its primary functions are to support and distribute train loads,
guide rail vehicles and facilitate drainage. The safe and efficient movement of trains requires that
track is properly designed, constructed, inspected and maintained. The objectives of this course are
to provide the student with a fundamental understanding of basic railroad track engineering
principles, concepts, practices and technologies.

8. PRINCIPAL TOPICS TO BE COVERED: The course will consist of several learning modules which will
include the following:

= Basic Concepts and Historical Perspective
=  Track Systems and Components
— Track Superstructure (Rail, Crossties, Fasteners)
— Track Substructure (Ballast, Subballast, Subgrade)
— Special Trackwork (Turnouts, Crossovers, Diamonds)
= Structural Analysis and Design of Track
=  Geometrical Analysis and Design of Track
= Track Standards and Inspections
=  Track Construction and Maintenance

The course also includes the development of a comprehensive track design project in a team setting.

9. TEXTBOOKS & REFERENCES:

Required (select chapters posted on Canvas):
Kerr, A.D., Fundamentals of Railway Track Engineering, Simmons-Boardman Books, Inc., 2003
Hay, W.W., Railroad Engineering, Second Edition, Wiley and Sons, 1982

Supplemental:

AREMA Practical Guide to Railway Engineering (PDF posted on Canvas)
FRA Track Safety Compliance Manuals, Volumes | and Il (to be provided)
Various railroad track maintenance and safety standards (to be provided)
Other pertinent articles, papers and videos (to be provided)
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10. PERFORMANCE METRICS, CREDITS, and GRADE CONVERSIONS:

Evaluation Criteria 3-Credit 4-Credit
Homework 30% 20%
Mid-Term Exam 20% 15%
Final Exam 40% 30%
Quizzes & Class Participation 10% 5%
Team Project - 30%
NOTE: Plus (+) and minus (-) grading will be used.

Credits for each section of the course are as follows:

= Section TW3 -3 hours;
= Section TW4 —4 hours;
=  Section ONL-3 or 4 hours

To receive credit for the additional hour in sections TW4 and ONL (4 hour option) the student must
be an active and contributing member of a project team for the class term project.

Number to Letter Grade Conversion:

Numerical Score Letter Grade
96-100 A+
91-95 A
88-90 A-
85-87 B+
81-84 B
78-80 B-
75-77 C+
71-74 C
68-70 C-
65-67 D+
62-64 D
60-62 D-
59 and below F

11. TEAM PROJECTS: The 4 credit students in the class will be divided into several teams (depending on
the size and makeup of the class) with each team independently undertaking a track design or
analysis project. Each team will submit a Team Project Report due at the end of the semester.
Detailed project requirements, teams and submission dates will be discussed in class.

12. HOMEWORK ASSIGNMENTS: Homework will consist of a variety of readings, short written
assignments and problem sets. Unless otherwise stated, homework will be submitted two class
periods after it is assigned. Late homework will result in half credit. Late homework will not be
accepted once the assignment has been graded and returned. The readings are intended to
prepare students for the upcoming class periods. Discussion of the reading material is expected.
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13. EXAMS & QUIZZES: There will be a mid-term and final exam (comprehensive). Dates for each exam
are provided in the course schedule. The mid-term will be taken in class and the final exam will take

place either remotely or in class at the designated exam time (to be announced later in the
semester). There will also be occasional, unannounced short quizzes during class periods that will
focus on material covered in the current topic or in the pre-class readings for that topic.

14. HANDOUTS: Lecture materials will be handed out in class and will be posted to Canvas. Copies of
supplemental materials for each topic will be posted on Canvas but will not be handed out in class.

15. CEE HONOR CODE:
To foster and promote integrity among students, the CEE Honor Code was developed with input
from several CEE undergraduate organizations, the CEE Graduate Student Advisory Committee, and
the CEE Graduate Affairs Committee. You (the student) commit to honor the code each time you
sign an exam, and implicitly whenever you sign homework or other class assignments.

The CEE Honor Code pledge is the following:

| pledge to uphold the highest levels of professional and personal integrity in all of my actions,

including 1) never assisting or receiving unfair assistance during exams, 2) never assisting or
receiving assistance on class assignments beyond that specified by an instructor, and 3) always fully
contributing to group activities that are part of a course activity.

This course will follow Articles 1-401 through 1-406 of the Student Code (beginning at
http://studentcode.illinois.edu/articlel part4 1-401.html). This rule defines infractions of academic
integrity, which include but are not limited to cheating, fabrication, and plagiarism. You are
responsible for following these guidelines. If you have any questions about whether something

would be an infraction, please consult with the instructor before proceeding.

16. ACCOMODATIONS: If you require special accommodations, you should notify the instructor as soon
as possible. In particular, you should contact the instructor if a disability might interfere with the
successful completion of a course requirement. All accommodations will follow the procedures as
stated in Article 1-110 of the Student Code (http://studentcode.illinois.edu/articlel partl 1-
110.html).

17. HONOR CODE: the following links are provided by the University to provide the most up-to-date
information regarding student and instructor responsibilities
a. https://go.engineering.illinois.edu/SyllabusStatements
b. https://go.engineering.illinois.edu/ARTF SyllabusStatement
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Run > Hide > Fight

Emergencies can happen anywhere and at any time. It is important that we take a minute to
prepare for a situation in which our safety or even our lives could depend on our ability to react
guickly. When we're faced with almost any kind of emergency — like severe weather or if
someaone Is trying to hurt you — we have three options: Run, hide or fight.

Run
Leaving the area quickly is the best option if it is safe to do so.

P Take time now to learn the different ways to leave your bullding.
Leave personal items behind.
Aszsist those who need help, but consider whether doing so puts
yourself at risk.

b Alert authorities of the emergency when it is safe to do so.

Hide
When you can't or don't want to run, take shelter indoors.

F  Take time now to learn different ways to seek shelter in your building.

F |f severe weather is imminent, go to the nearest indoor storm refuge area.

* If someone is trying to hurt you and you can't evacuate, get to a place
where you can't be seen, lock or barricade your area If possible,
silence your phone, don't make any nolse and don't come out until you
receive an lllini-Alert indicating it is safe to do so.

Fight

Az a last resort, you may need to fight to increase your chances of survival.

b Think about what kind of commeon iterns are in your area which you
can use to defend yourself.

k  Team up with others to fight if the situation allows.

P Mentally prepare yourself —you may be in a fight for your life.

Please be aware of people with disabilities who may need additional assistance in emeargency
situations.

Other resources

police.illinols.edu/safe for more information on how to prepare for emergencies, including
how to run, hide or fight and building floor plans that can show you safe areas.

w

w

emergency.illinois.edu to sign up for llini-Alert text messages.

w

Follow the University of llinois Police Department on Twitter and Facebook to get regular
updates about campus safety.
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