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CEE 411 - Spring 2024
Railroad Project Design and Construction

Tuesdays and Thursdays • 12:30 - 1:50 PM • 1311 NCEL

Course Syllabus

Instructor Information

J. Riley Edwards, Ph.D., P.E.
Assistant Professor
Rail Transportation and Engineering Center - RailTEC
Department of Civil and Environmental Engineering – CEE
Grainger College of Engineering - GCoE
University of Illinois at Urbana-Champaign - Illinois
Office: 1245 Newmark Civil Engineering Lab, MC-250

205 N. Mathews Avenue
Urbana, IL 61801

Telephone: 217-244-7417 (office)
Email: jedward2@illinois.edu
Office hours: feel free to email me and set up an appointment.

Teaching Assistant and Office Hours
Matt Parkes
Graduate Research Assistant
Rail Transportation and Engineering Center (RailTEC)
Email: mparke29@illinois.edu
Office Hours:

Tuesdays at 9:30 am online
Thursdays at 2:00 pm in NCEL B118

Course Web Site (Canvas): <https://canvas.illinois.edu/courses/33854>
PDFs of all lecture handouts will be posted on Canvas before the class period in
which they were given. All reading assignments (PDF format) will be posted on
Canvas.

Classes: Tuesdays and Thursdays, from 12:30–1:50 PM, Room 1311 Newmark
Civil Engineering Laboratory (NCEL)
Some circumstances may require that classes be conducted in online format.
Online lectures will be conducted synchronously via Zoom for students available
to participate at the regular class time. The Zoom lectures will be recorded and
posted online for later viewing by students who cannot attend at the normal class
time. Details on accessing the Zoom call and recorded lectures will be provided
by the instructor at a later date.
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Credit: 3 or 4 undergraduate or graduate hours.

Prerequisite: CEE 310 (Transportation Engineering). Students that have not
taken CEE 408 and/or CEE 409 may wish to complete additional background
reading in order to perform well on the exams, pull your weight in the team
design project, and to be in a position to participate fully in class discussions.
Additional details to be provided in class. CEE railroad content (PDFs of
lectures) is included in the reading assignment module on Canvas.

Course Description
This course provides an in-depth understanding of the critical aspects

encountered in a railroad civil engineering capital project, how these aspects
relate to one another, and how to effectively manage these aspects. This course
covers the economic analysis, planning, site civil design, MicroStation design,
surveying, construction management, and construction procedures for typical
railroad projects. The course design project will be based around a case study
of a typical railroad civil engineering project, which will enhance the techniques
needed to effectively analyze, plan, and manage a railroad construction project.

Course Vision
To prepare students for the challenges facing civil engineers engaged in

design and construction activities centering around railway infrastructure
projects, and to improve each student’s ability to consider the “big picture”
objectives and challenges on a railroad engineering capital project.

Course Instructor’s Mission
Encourage students to develop and/or refine their ability to critically

evaluate multiple engineering capital projects (alternatives), encourage growth in
communication skills and the ability to converse about alternates, form lasting
friendships amongst the class, and leave the class a stronger leader and
communicator than when you entered. Encourage students to consider careers
in railway engineering through increased exposure to railway capital projects and
the possible job opportunities associated with these projects.

Course Objectives
This course will prepare you to undertake railroad engineering capital

projects by providing a broad understanding of the responsibilities of each party.
The class will focus on the following four elements of a railroad project;
economic analysis, planning, design, and construction. The economics and
planning portions of the course will address route selection, location,
equipment, financial and other capacity decisions associated with the
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construction of additional railroad infrastructure. The design and construction
portion will cover the environmental permitting, civil site design, civil track
design, cost estimation, scheduling, and phasing issues. The class will place
substantial responsibility on students to identify, gather and analyze the needed
information, with interim milestones requiring progress reports and status
updates. The ultimate objective of this course is to equip students with the
necessary tools to enter into a railroad engineering capital project (as either a
railroad employee or a consultant) understanding the planning, design, and
construction processes and the role of each party in the safe and timely
completion of the project.

Required and Suggested Reading:
● Armstrong, The Railroad; What it is, what it does (5th Edition)
● Hay, W. W., Railroad Engineering, Wiley and Sons (1982)
● Wellington, The Location of Railways (1910)
● AREMA Manual on Railway Engineering (2015)
● AREMA Practical Guide to Railway Engineering (2009)
● Trains Magazine (selected articles)
● Engineering News Magazine (selected articles)
● Proceedings of the AREA (Various Years)
● Other selected textbooks, magazines, and manuals

You are not required to purchase any of the above textbooks or reference
materials. All relevant chapters will be provided on Canvas.

Class Sessions
Class sessions will include lectures, discussions, guest speakers, small

group activities, group presentations and interactive assignments. Please bring
calculators, paper and writing utensils to all class meetings, as many lectures
will include example problems that we will work through individually or as a
group.

Assignments
Course assignments will help you achieve the objectives of the course that

were described earlier. Detailed instructions will be provided when each
assignment is given. Unless otherwise specified, all written assignments must
be submitted on paper in hard-copy form (on campus students) AND via
Canvas.
The filename for your assignments should be as follows:
“CEE_411_LastName_HomeworkNumber”. Canvas submissions should be
submitted prior to the class period in which they are due.

Assigned Reading and Discussion
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To prepare for the classroom discussions and enhance your understanding
of the subject, you will be required to complete the reading assignments prior to
the beginning of each class period for which the reading is listed. Reading
assignments are listed in the course schedule and PDFs of all reading
assignments can be found on Canvas in the “Reading Assignments” module.

Course Email Etiquette
When sending emails about this course to the instructor, please include

“CEE 411” in the subject line and send to both J. Riley Edwards
(jedward2@illinois.edu) and Matt Parkes (mparke29@illinois.edu). This will allow
us to better serve you and improve our response time.

Examinations
There will be two closed book exams in this course:

● The first exam (mid-term) will be held Thursday March 7th during class
● The final exam is scheduled for Monday May 6th from 1:30-4:30 PM

Course Grading (3 Credit Hours)
Mid Term Exam 30%
Final Exam 30%
Homework 35%
Class Participation* 5%
*Modified for online students

Course Grading (4 Credit Hours)
Mid Term Exam 22%
Final Exam 22%
Homework 25%
Design Project 25%
Class Participation* 6%
*Modified for online students

Number to Letter Grade Conversion
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
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Semester Design Project (4 Credit Hour Students)
The group design project will incorporate a major portion of the effort you

expend on this class. Teams will be made up of two or three persons, and will
be selected by the instructor, with the goal of evenly matching the teams based
on class standing, experience in railroad engineering, and prior knowledge of the
subject matter. You will have the opportunity to evaluate the performance of
your team members, which will constitute a portion of the total design project
grade. The suggested length of the final team design submission is 20 pages
total, or whatever length is required to sufficiently describe your design. Sample
calculations should be added as an appendix. More details will be provided
later in the semester when the design project is introduced.

Design Project Dates:
● Project Assigned and Preliminary Discussion in Class: 12 February 2024
● In-Class Presentation on Preliminary Design & Route Selection: 18 April

2024
● Complete Design and Final Report: 6 May 2024

COURSE POLICIES
This course will follow all policies in the Student Code

(https://studentcode.illinois.edu/index.html). In addition to University Policies,
we expect you all to show respect to your instructor, your classmates and to our
guest lecturers at all times, both in the classroom and any field trips.

Field Trip Behavior and Expectations
During field trips, you will be required to strictly follow individual railway

safety procedures that will be discussed in greater depth prior to field trips. If
you are unable or unwilling to abide by these procedures, you will not be
allowed to attend the field trips. No exceptions.

Class Discussion and Participation
You are encouraged to actively participate in class, and class participation

constitutes 5-6% of your course grade. If you have questions about this policy,
or would like interim feedback on your participation in class, please feel free to
contact the instructors throughout the semester.

Attendance
In class attendance is critical to your success in class, and an attendance

sheet will be passed around at the beginning of each class. Attendance will
account for a portion of your class participation grade.

Accommodations
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If you require special accommodations, you should notify the instructor as
soon as possible. 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
(https://studentcode.illinois.edu/article1/part1/1-110/).

Late Submission Policy
You are expected to submit assignments at or before 12:30 PM Central

Time (start of class) on the stated due dates. If you are unable to submit an
assignment by this time, please contact the instructor and an agreement will be
reached that is fair to all parties involved.

Safety and Security in the Classroom
Please see the attached handout from the University of Illinois Division of

Public Safety and Public Affairs.

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.

CEE Honor Code Pledge: I 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.

Academic Integrity
This course will follow Articles 1-401 through 1-406 of the Student Code

(beginning at http://studentcode.illinois.edu/article1_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 (J. Riley Edwards) before
proceeding.
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