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CEE 3604:  Introduction to Transportation Engineering
ONLINE COURSE:  LIVE LECTURES ARRANGED WEEKLY

Course Website:  Canvas

Kevin Heaslip, Ph.D., P.E.
900 North Glebe Rd.
Arlington, VA 22203

571-858-3070 
(83070 from campus)

kheaslip@vt.edu

Catalog Description
Planning, design, and operation of transportation systems with emphasis in multimodal
transportation techniques and unified system engineering theories to analyze large-scale
transportation problems. Discussion of Intelligent Vehicle Highway Systems (IVHS) and
hands-on experience in computer models in transportation operations and planning.
Interactions between transportation infrastructure and environmental engineering planning.

Course Objectives
1. Model vehicle acceleration and deceleration behavior and estimate the distance required to

accelerate and decelerate.
2. Design the geometric vertical and horizontal alignment of highways.
3. Design flexible and rigid pavements using the AASHTO procedures.
4. Estimate different traffic stream parameters (flow, density, and speed) and estimate queues 

at roadway bottlenecks.
5. Estimate freeway, multi-lane highway, and two-way highway levels of service.
6. Design and evaluate traffic signal timing parameters.
7. Forecast traffic volumes for the design of transportation facilities using projection 

techniques.



Office Hours:  By Appointment

• Required Items:
Principles of Highway Engineering and Traffic Analysis, 5th Edition by 
Fred L. Mannering & Scott S. Washburn, ISBN 978-1-1181-2014-9, 
March 2012

• Supporting Text Link:  
http://en.wikibooks.org/wiki/Fundamentals_of_Transportation

Handouts/Software: The handouts and software used in this course are
copyrighted. Handouts shall not be copied unless the instructor expressly
grants permission. Under no circumstances shall software be copied or used
outside class requirements or for personal activities.

DISABILITY STATEMENT:
If you need adaptations or accommodations because of a disability (learning
disability, attention deficit disorder, psychological, physical, etc.), if you have
emergency medical information to share with me, or if you need special
arrangements in case the building must be evacuated, please make an
appointment with me as soon as possible.
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Principles of Community

Virginia Tech

The VT Principles of Community are intended to increase access and inclusion and to create a 
community that nurtures learning and growth for all of its members. They are defined at: 
http://inclusive.vt.edu/vtpoc0.html and reprinted below.

Virginia Tech is a public land-grant university, committed to teaching and learning, research, and 
outreach to the Commonwealth of Virginia, the nation, and the world community.  Learning from the 
experiences that shape Virginia Tech as an institution, we acknowledge those aspects of our 
legacy that reflected bias and exclusion.  Therefore, we adopt and practice the following principles 
as fundamental to our on-going efforts to increase access and inclusion and to create a community 
that nurtures learning and growth for all of its members:
• We affirm the inherent dignity and value of every person and strive to maintain a climate for work 

and learning based on mutual respect and understanding.
• We affirm the right of each person to express thoughts and opinions freely.  We encourage open 

expression within a climate of civility, sensitivity, and mutual respect.
• We affirm the value of human diversity because it enriches our lives and the University.  We 

acknowledge and respect our differences while affirming our common humanity.
• We reject all forms of prejudice and discrimination, including those based on age, color, 

disability, gender, gender identity, gender expression, national origin, political affiliation, race, 
religion, sexual orientation, and veteran status.  We take individual and collective responsibility 
for helping to eliminate bias and discrimination and for increasing our own understanding of 
these issues through education, training, and interaction with others.

• We pledge our collective commitment to these principles in the spirit of the Virginia Tech motto of 
Ut Prosim (That I May Serve).



Academic Policies
The Undergraduate Honor Code pledge that each member of the university community agrees to abide by states:  “As a Hokie, I 
will conduct myself with honor and integrity at all times. I will not lie, cheat, or steal, nor will I accept the actions of those 
who do.” 

Students enrolled in this course are responsible for abiding by the Honor Code. A student who has doubts about how the Honor 
Code applies to any assignment is responsible for obtaining specific guidance from the course instructor before submitting the 
assignment for evaluation. Ignorance of the rules does not exclude any member of the University community from the 
requirements and expectations of the Honor Code. 

The student must include the following Honor Code Statement on all course assignments (homework, quizzes, papers, exams, 
reports, etc.) must include the Honor Code Statement:  “I have neither given nor received unauthorized assistance on this 
assignment.”

All assignments submitted shall be considered "graded work” and all aspects of your coursework are covered by the Honor Code. 
All projects and homework assignments are to be completed individually unless otherwise specified. Honor code violations 
include the following:

A. CHEATING - Cheating includes the intentional use of unauthorized materials, information, notes, study aids or other devices 
or materials in any academic exercise, or attempts thereof. 
B. PLAGIARISM - Plagiarism includes the copying of the language, structure, programming, computer code, ideas, and/or 
thoughts of another and passing off the same as one's own original work, or attempts thereof. 
C. FALSIFICATION - Falsification includes the statement of any untruth, either verbally or in writing, with respect to any 
element of one's academic work, or attempts thereof.
D. FABRICATION - Fabrication includes making up data and results, and recording or reporting them, or submitting fabricated 
documents, or attempts thereof. 
E. MULTIPLE SUBMISSION - Multiple submission involves the submission for credit—without authorization of the instructor 
receiving the work—of substantial portions of any work (including oral reports) previously submitted for credit at any academic 
institution, or attempts thereof. 
F. COMPLICITY - Complicity includes intentionally helping another to engage in an act of academic misconduct, or attempts 
thereof. 
G. VIOLATION OF UNIVERSITY, COLLEGE, DEPARTMENTAL, PROGRAM, COURSE, OR FACULTY RULES - The 
violation of any University, College, Departmental, Program, Course, or Faculty Rules relating to academic matters that may lead
to an unfair academic advantage by the student violating the rule(s).

(1) Suspected violations of the Honor Code will be immediately referred to the Undergraduate    Honor System for 
adjudication.   Honor Code website:  http://www.honorsystem.vt.edu/

(2) The ethics you are required to maintain in this academic setting are virtually the same in professional practice.  I expect 
you to follow the VT honor code as sound ethical practice and use it in preparation for a successful career once you 
graduate.     

– American Society of Civil Engineers (ASCE) Code of Ethics:  Practicing civil engineers will be judged by ethical 
standards.  If you have not already done so, I highly recommend that you acquaint yourself with the ASCE Code of 
Ethics:    http://www.asce.org/code-of-ethics/

Resources to help prevent Honor System Violations
• Your academic advisor is a great asset for your academic success; get to know them and seek their advice.
• Your Professor/Instructor/Teaching Assistant - If in doubt, ask first!
• Read your syllabus more than once. It should contain an Honor Code statement that clarifies what is considered to be a 

violation and what is not. If in doubt ask.
• The Student Success Center
• The Writing Center
• University Libraries (Citation and style manuals)

“Today, I am going to give you two examinations, one in trigonometry and one in honesty. I hope you will
pass them both, but it you must fail one, let it be trigonometry, for there are many good people in this world
today who cannot pass an examination in trigonometry, but there are no good people in the world who
cannot pass an examination in honesty”. Madison Sarrat, (1891-1978) Dean, Vanderbilt University



Subject Areas and Learning Objectives
Introduction - Topics:  Transportation and Society and the Role of civil engineering in the planning, design, 
construction, operation,  maintenance of highways and associated transportation facilities and services, and 
transportation economics.
Learning Objective: This portion of the class provides some general background information on 
transportation. This information is intended to give the student a basic knowledge of some of the 
fundamental issues in transportation. The primary objective is to get students to start thinking about 
transportation critically and not accept, at face value, the ideological view of transportation that is often 
portrayed in the popular press and espoused in political jargon.

Geometric Design - Topics:  Sight Distance Requirements, Vehicle Cornering, and Horizontal and Vertical 
Alignments
Learning Objective: The geometric design of highways is the key element in safety and critical in accident 
litigation. The objective of this chapter is to familiarize students with the elements involved in geometric 
design and the safety concerns that motivate vertical curve length and horizontal curve design. After 
completing this section, the student is expected to have a basic understanding of curve design and stationing 
and have all of the tools to begin a basic design of a highway section, and the background necessary to 
readily begin learning a variety of computer software packages that assist in the details of highway 
geometric design.

Traffic Flow and Queuing Theory - Topics:  Traffic Stream Parameters and Relationships, Models of Traffic 
Flow, Queuing Theory and Traffic Flow Analysis, and Applied Queuing Models (D/D/1, M/D/1, M/M/1, 
M/M/N)
Learning Objective: Traffic flow models and queuing theory have broad impacts in transportation 
engineering and they build upon student’s basic math and probability knowledge. The objective of this 
section is to give the student a basic understanding of traffic flow and queuing theory and familiarity with 
the deterministic and probabilistic assumptions made for vehicle arrivals and departures. After completing 
this section, the student is expected to have the tools to understand basic traffic flow and queuing principles 
and have the underlying basis for understanding complex queuing systems.

Traffic Control and Analysis at Signalized Intersections - Topics:  Basic Signal Control, D/D/1 Queuing, 
Probabilistic Arrivals, and Traffic Signal Timing
Learning Objective: The objective of this section is to give students a familiarity with the elements of 
signal control, signal timing, signal timing theory, and terminology. This material is designed to serve as a 
foundation for a more detailed study of the complexities of traffic signal theory and operation.

Transportation Planning- Topics: Trip Generation, Mode and Destination Choice Models, and Highway 
Route Choice Models
Learning Objective: The objective of this chapter is to introduce students to the modern theories underlying 
traveler trip decisions, and the determination of the modes and routes chosen by travelers. The material in 
this chapter will also provide students with an important understanding of the current state of traffic 
forecasting, and some critical insight into the deficiencies of forecasting methods currently used in practice.

Virginia Tech



Grading Policies and Class Schedule
COMPLETION OF ASSIGNMENTS
All assignments are due submitted to Canvas by 11:59 PM on the due date.
One letter grade will be deducted for every 12 hours late. If you have a conflict that needs consideration for
waiving of the late penalty please contact me by email BEFORE the assignment is due. Requests for
extensions made after the assignment is due will not be accepted.

SYLLABUS POLICY
All parts of this syllabus and schedule are subject to
change.

Any changes to the syllabus and schedule will be
presented to the class in writing before the
implementation of a new policy or schedule.

GRADING SCALE
Final Percentage Grade
93 – 100 A
90 – 92 A –
86 – 89 B+
83 – 85 B
80 – 82 B-
76 – 79 C+
73 – 75 C

GRADE PERCENTAGES
Type Percentage
Homework Assignments (50%)
4 Quizzes (10% Each) (40%)
Final Exam (Optional) (10%)

Grade Adjustments:
Grade adjustments will only be granted in cases of 
grading error.

Grades are earned by class performance and are not 
subject to adjustment based on other circumstances!

Final Percentage Grade
70 – 72 C –
69 – 66 D +
63 – 65 D
60 – 64 D-
Below 60 F

Week Date Topic Chapter HW #
1 8/22/16 Syllabus & Introduction 1 EC
2 8/29/16 Road Vehicle Performance 2
3 9/5/16 Road Vehicle Performance 2 1
4 9/12/16 Geometric Design of Highways 3
5 9/19/16 Geometric Design of Highways 3 2
6 9/26/16 Geometric Design of Highways & Pavement Design 3-4 3
7 10/3/16 Pavement Design & Quiz #1 (Ch. 1-4) 4
8 10/10/16 Fundamentals of Traffic Flow and Queuing Theory 5
9 10/17/16 Fundamentals of Traffic Flow and Queuing Theory 5 4
10 10/24/16 Highway Capacity and Level-of-Service Analysis & Quiz #2 (Chapter 5) 6
11 10/31/16 Highway Capacity and Level-of-Service Analysis 6 5
12 11/7/16 Quiz #3 (Ch. 6) & Traffic Control and Analysis at Signalized Intersections 7
13 11/14/16 Traffic Control and Analysis at Signalized Intersections 7 6
- 11/21/16 Thanksgiving Break - No Classes -

14 11/28/16 Travel Demand & Traffic Forecasting 8 7

15 12/5/16

Travel Demand & Traffic Forecasting,
Intelligent Transport Systems, Public Transportation Systems, & 

Quiz #4 (Chapters 7-8) Handouts 8
Finals 12/12/16 Final Exam Available from 12/12/16 to 12/16/16 -


