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One or Two Page Course Description 

in ABET Format 



Department of Civil & Environmental Engineering 

 

CVEG 3302 – Transportation Engineering 
 

CREDIT HOURS 3 

CONTACT HOURS 5 

INSTRUCTOR/ 

COURSE 

COORDINATOR 

 

Dr. Kai-Wei Liu, Civil Engineering 

 

TEXTBOOK Nicholas J. Garber and Lester A. Hoel, Traffic and Highway 

Engineering, 5th Edition, Cengage Learning, 2015. 

SUPPLEMENTAL 

MATERIALS 

Class handouts and representative problems from various sources 

CATALOG 

DESCRIPTION 

Principles of transportation engineering. Topics includes basic 

concepts in the planning, operation, management, and design of air, 

surface, and water transportation modal facilities; an introduction into 

the major aspects of regulatory requirements and economics related to 

transportation issues; and laboratory sessions in the various sub-areas 

of transportation engineering. 

PREREQUISITES CHEG 2003 [Economic Analysis and Technical Applications], CVEG 

2081 [Survey and Geospatial Concepts], and COMM 1003 

[Fundamentals of Speech Communication] 

CO-REQUISITES MATH 2043 [Differential Equations I]  

DESIGNATION Required 

COURSE 

LEARNING 

OUTCOMES/GOALS 

(3) ability to communicate effectively with a range of audiences 

 
 

TOPICS COVERED I.    Introduction 

II.   Transportation Systems and Organizations 

III.  Traffic Operations 

IV.  Geometric Design of Highways 

V.   Highway Surveys and Location 

VI.  Capacity and Level of Service 

VII. Traffic Engineering 

VIII.  Highway Safety 

IX. Traffic Flow 

X. Intersection Design and Control 

XI. Introduction to Pavement Design 
 

 

 



 
II ASSESSMENT RESULTS FOR CURRENT ASSESSMENT PERIOD 

 

 

Program New ABET Outcomes Assessed in this course  
 

Outcome 3: Develop the ability to communicate effectively with a range of audiences 

 

 
   

 Assessment Summary of Class Semester Averages for Outcomes: Spring 2022 
 

Outcomes   3 

Semester Semester Class Average (%)* 

Spring 2022 79 

Spring 2021 85 

Spring 2020 74 

Comments 
on Data 

Most students’ assignments maintained 

significant improvement over the semester 

with the use of course guidelines. However, 

some students response to the guideline 

were slow. 

           

*Expected Class Average = 70% 



 

End of Semester Course Assessment Reports 

Spring 2022 
 

Each summary contains the following Information 
  

1.  Performance Statistics 
• Total number of students in class 

• The class average performance (stated as %) in each course 

outcome assessed in this class.  

• The acceptable class average for the class in each outcome area as 

set by your Department.  

• Percentage of students who scored below the expected average in 

each outcome. 
 

2.  Implementation Summary 
• Brief summary of plans implemented during the semester based 

on last assessment report 
 

3.  Perceived Problems 
• Instructor’s  critical evaluation of perceived problems that 

affected students’ performance. Realistic problems should be 

identified throughout the semester and summarized in this section 

of the report. 
 

4.  New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems the next 

time the class is taught. These should be specific enough for 

another instructor to implement. Most of these should be things 

that, you, the instructor can implement to help students to 

improve.  
 

5.  Overall Trend over last three assessment periods 

• Instructors summary of overall performance trend for each 

outcome measured over the last three periods. 
 

6.  Were Expectations Met? 

• Answer YES if the class average was above the expected average 

and the stated percentage of students scored at or above the 

expected average, else answer NO. 
 

 



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 

CVEG 3303-TRANSPORTATION ENGINEERING 

SPRING 2022 

          
 

                       Report Prepared by: Dr. Kai-Wei Liu 

           Report Date: May 20, 2022   

   

 

 

Semester 

 

 
Analysis 

Type 

 

Number of 
Students 

Outcome 3 
Ability to communicate effectively with a 

range of audiences 

 

 
Expected 

Class 

Average 

 

Expected 

Percent of 
students at 

or above 

average 

 

 

Class 

Average 

 

% Students 

meeting 
Expected 

Average 

Spring 2022 Direct 13* 70 70 79 100 

Spring 2021 Direct 11* 70 70 85 100 

Spring 2020 Direct 15* 70 70 74 80 

 

Implementation 

Summary 

Items implemented from 

previous report or after 

meeting previous instructor 

The reports along with a formal set of 

instruction and the classroom lecture have 

continued to allow students to do well 

 

 

Perceived 

Problems 

Perceived problems are 

directly related to the 

PC and the sub items 

under them 

There were some lab report scores from 

students who did not show any improvement 

during the semester. Some students tend to 

work on the reports on the due date and make 

serious mistakes or mix concepts up. Lack of 

responsibility possibly played a role for some 

students 

 

 

Plans for 

Addressing 

Problems 

 

Plans for address 

specific measures to 

address PC and their 

sub areas 

The following is recommended for 

implementation: 

 

Continue to encourage students to write reports 

as teamwork. Continue to follow the college 

guidelines for report preparation with necessary 

adjustments to fit the lab/field experiments. It 

might be benefitted to break down the activities 

into two categories (i.e., learning and 

developing technical skills, and increasing 

conceptual knowledge) so that students can 

gain positive attitudes toward engineering 

 

Overall Trend 

over Periods 

Ascertain if there were 

improvements over 
previous semesters 

Most students’ assignments maintained 

significant improvement over the semester with 

the use of course guidelines. However, some 

students response to the guideline were slow. 

Were 

Expectations 

Met? 

  

YES 

                             *Number of students who completed the course 
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SPRING 2022 

 

        

 

Title of Assignment:  TEST 1 

 

TOPICS COVERED IN TEST 1 

 

 Test 1 covered the following topics: 

 

1. Transportation Systems and Organizations 

2. Traffic Operations 

3. Geometric Design of Highways 
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ENGR 3302 – Transportation Engineering 

 

Mid-term Exam #1        Spring 2022           Total score = 100 pts     

 

Academic Integrity 
 
University students are expected to conduct themselves in accordance 

with the highest standards of academic honesty. Academic misconduct for which 
a student is subject to penalty includes all forms of cheating, such as illicit 
possession of examinations or examination materials, falsification, forgery, 
complicity or plagiarism. (Plagiarism is the presentation of the work of another as 
one’s own work.) In this class, academic misconduct or complicity in an act of 
academic misconduct on an assignment or test will result in a failing grade. 

 
I understand that I am bound by the Academic Integrity, specifically for this 

exam the provisions under Academic Misconduct, Cheating: Intentionally using 
or attempting to use unauthorized materials, information, notes, study aids or 
other devices or materials in any academic exercise.  

 
If I violate the Academic Integrity, I understand that I could be subject to 

any of the Academic Integrity Sanctions provided in accordance with the Honor 
System Process. These sanctions include academic and educational sanctions as 
well as expulsion, dismissal, or suspension, and other additional consequences.  

 
I have read the above statement and understand its contents:  
 

Print Name: _____________________________  Signature:__________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INSTRUCTIONS: 
 

1. Follow directions on each question to the best of your knowledge.  

 
2. Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized and complete).   

 
3. Answer question in space if provided otherwise box your answer. 

 
4. If space is short to work out an answer, then you may continue work on back side 

or another sheet if needed. Properly label the problem and include a comment on 

the original question as to inform instructor (i.e. continued on back).  

 
5. If any material other than described above is found in your possession, it could 

merit exam removal and/or further penalties. This includes looking at someone 

exam even for a second or any other form of cheating. 

 

6. Raise hand for any question or inquiry. If instructor is distracted call him, but do 

not stand.  



True or False 

1. (10 pts) Color combinations of “black and white” or “black and yellow” are used on 

roadways because they have been shown to be those to which the eye is most 

sensitive. 

 
2. (10 pts) The three types of vehicle characteristics are static, kinematic, and 

dynamic. Static characteristics involve the forces that causes the motion of the 

vehicle. 

 

3. (10 pts) Typical cross section for multilane highways consists of travel lanes, 

shoulders, and medians. 

 

Multiple Choice (only one correct answer) 

1. (10 pts) What is the distance between Station 156+21 and 268+74?  

a. 112.53 ft 

b. 11253 ft 

c. 42495 ft 

d. 424.95 ft 

 
2. (10 pts) Which of the following is NOT true?  

a. The width of travel lanes of 9 ft is only for very low volume urban roadways 

with narrow right-of-way  

b. Shoulders provide area for vehicles to stop when necessary. 

c. Medians can be used to separate opposing lanes and provide recovery 

area for vehicles 

d. The actual traveling distance of a vehicle before coming to rest is the 

distance traveled during the braking maneuver 

 
3. (10 pts) The design of vertical alignment, sight distance and grades are worst 

affected by  

a. Width of the vehicle   

b. Length of the vehicle 

c. Speed of the vehicle 

d. Height of the vehicle 



Calculation 

1. (10 pts) The gap between two consecutive automobiles (distance between the 

back of a vehicle and the front of the following vehicle) is 50 ft. At a certain time, 

the front vehicle is traveling at 60 ft/s and the following vehicle at 44 ft/s. If both 

vehicles start accelerating at the same time, determine the gap between the two 

vehicles after 10 sec if the acceleration of the vehicles can be assumed to take 

the following forms: du/dt = 3.4 - 0.075u (leading vehicle); du/dt = 3.3 – 0.065u 

(following vehicle) 

   

2. (10 pts) A toll bridge carries 500 veh/day. The current toll is 50 cents. When the 

toll is increased by 50 cents, traffic volume decreases by 500 veh/day. Determine 

the amount of toll that should be charged such that revenue is maximized. How 

much additional revenue will be received?  

 

3. (10 pts) The design speed of a multilane highway is 70 mi/h. Determine the 

minimum stopping sight distance that should be provided for a roadway with a 

maximum grade of 5 percent. Note: the term a/g in the appropriate equation is 

typically rounded to 0.35 for calculation purposes. Assume perception reaction 

time = 2.5 sec. 

 

4. (10 pts) A car is traveling up a 1.25% grade of a crest curve with a design speed of 

40 mph. The descending grade is -2.75%. What is the required length of curve 

for a stopping sight distance of 305 ft?  
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SPRING 2022 

 

        

 

Title of Assignment:  TEST 2 

 

TOPICS COVERED IN TEST 2 

 

 Test 2 covered the following topics: 

 

1. Highway Surveys and Location 

2. Capacity and Level of Service 

3. Traffic Engineering 

4. Highway Safety 

5. Traffic Flow 
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ENGR 3302 – Transportation Engineering 

 

Mid-term Exam #2        Spring 2022           Total score = 100 pts     

 

Academic Integrity 
 
University students are expected to conduct themselves in accordance 

with the highest standards of academic honesty. Academic misconduct for which 
a student is subject to penalty includes all forms of cheating, such as illicit 
possession of examinations or examination materials, falsification, forgery, 
complicity or plagiarism. (Plagiarism is the presentation of the work of another as 
one’s own work.) In this class, academic misconduct or complicity in an act of 
academic misconduct on an assignment or test will result in a failing grade. 

 
I understand that I am bound by the Academic Integrity, specifically for this 

exam the provisions under Academic Misconduct, Cheating: Intentionally using 
or attempting to use unauthorized materials, information, notes, study aids or 
other devices or materials in any academic exercise.  

 
If I violate the Academic Integrity, I understand that I could be subject to 

any of the Academic Integrity Sanctions provided in accordance with the Honor 
System Process. These sanctions include academic and educational sanctions as 
well as expulsion, dismissal, or suspension, and other additional consequences.  

 
I have read the above statement and understand its contents:  
 

Print Name: _____________________________  Signature:__________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INSTRUCTIONS: 
 

1. Follow directions on each question to the best of your knowledge.  

 
2. Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized and complete).   

 
3. Answer question in space if provided otherwise box your answer. 

 
4. If space is short to work out an answer, then you may continue work on back side 

or another sheet if needed. Properly label the problem and include a comment on 

the original question as to inform instructor (i.e. continued on back).  

 
5. If any material other than described above is found in your possession, it could 

merit exam removal and/or further penalties. This includes looking at someone 

exam even for a second or any other form of cheating. 

 

6. Raise hand for any question or inquiry. If instructor is distracted call him, but do 

not stand.  



 

True or False 

1. (10 pts) Vertical curves are parabolic and horizontal curves are circular. 

 
2. (10 pts) Level of service (LOS) describes the operating conditions within a traffic 

stream using density as the quantitative variable and an alphabetic grading 

system ranging from A to F. At LOS A, breakdown conditions exist and uniform 

moving flow cannot be maintained. 

 

3. (10 pts) In general, there are more steps involved in determining level of service 

and capacity of two-lane highway than multilane highways. 

 

4. (10 pts) The most commonly used format to present and analyze spot speed data 

is the frequency distribution table. 

 

Multiple Choice (only one correct answer) 

1. (10 pts) Which of the following is the most effective way to increase sight radius for 

the vehicle A? 

 
a. Reduce speed limit 

b. Increase speed limit 

c. Remove trees 

d. Reduce the height of trees 

 
2. (10 pts) Which of the following is NOT true?  

a. Surveying techniques can be split into three categories: ground surveys, 

remote sensing, and computer graphics 

b. A crash modification factor is used to compute the expected number of 

crashes after implementing a safety design on a road or intersection.  

A 

Trees 



c. One of the presentation and analysis of traffic volume is graphical 

intersection summaries. The traffic volume on each route is represented 

by the width of a band. 

d. The capacity and level of service for multilane highways can be analyzed by 

applying the procedures developed for basic highway segments. 

 
3. (10 pts) A crash modified factor cannot be modified by changing 

a. access point density   

b. the width of lane 

c. radius of curvature of roadway curves 

d. none of the above 

 

Calculation 

1. (10 pts) A highway under construction requires fill and cut based on the ground 

profile. The following mass diagram indicates the net accumulation of cut and fill   

between two stations. The maximum distance for which there are no additional 

hauling charge is 500 ft. The overhaul unit cost is $9.75 per yd3 per station. What 

us the overhaul cost for the two stations shown?  

 

 
 

Average haul distance 



 
2. (10 pts) Referring to the horizontal curve shown in the figure below, what is the 

station of the PI? 

 
 
 
 
 

3. (10 pts) The speeds in miles per hour, tabulated below were observed with a radar 

gun. What is the space-mean speed in miles per hour? 

60  56  47  48  50 

55  51  54  43  38 
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SPRING 2022 

 

        

 

Title of Assignment:  FINAL EXAM 

 

TOPICS COVERED IN FINAL EXAM 

 

 Test 3 covered the following topics: 

 

1. Traffic Flow 

2. Intersection Design and Control 

3. Introduction to Pavement Design 
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ENGR 3302 – Transportation Engineering 

 

Final Exam         Spring 2022           Total score = 90 pts     

 

Academic Integrity 
 
University students are expected to conduct themselves in accordance 

with the highest standards of academic honesty. Academic misconduct for which 
a student is subject to penalty includes all forms of cheating, such as illicit 
possession of examinations or examination materials, falsification, forgery, 
complicity or plagiarism. (Plagiarism is the presentation of the work of another as 
one’s own work.) In this class, academic misconduct or complicity in an act of 
academic misconduct on an assignment or test will result in a failing grade. 

 
I understand that I am bound by the Academic Integrity, specifically for this 

exam the provisions under Academic Misconduct, Cheating: Intentionally using 
or attempting to use unauthorized materials, information, notes, study aids or 
other devices or materials in any academic exercise.  

 
If I violate the Academic Integrity, I understand that I could be subject to 

any of the Academic Integrity Sanctions provided in accordance with the Honor 
System Process. These sanctions include academic and educational sanctions as 
well as expulsion, dismissal, or suspension, and other additional consequences.  

 
I have read the above statement and understand its contents:  
 

Print Name: _____________________________  Signature:__________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INSTRUCTIONS: 
 

1. Follow directions on each question to the best of your knowledge.  

 
2. Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized and complete).   

 
3. Answer question in space if provided otherwise box your answer. 

 
4. If space is short to work out an answer, then you may continue work on back side 

or another sheet if needed. Properly label the problem and include a comment on 

the original question as to inform instructor (i.e. continued on back).  

 
5. If any material other than described above is found in your possession, it could 

merit exam removal and/or further penalties. This includes looking at someone 

exam even for a second or any other form of cheating. 

 

6. Raise hand for any question or inquiry. If instructor is distracted call him, but do 

not stand.  



TaskStream 

Completion of TaskStream. 

True or False 

1. (10 pts) We decide the thickness of the top layer for a flexible pavement and the 

thickness of the top three layers for a rigid pavement. 

 
2. (10 pts) Signal delay could be reduced by adjusting the phase pattern and phase 

lengths by time of day. 

 

3. (10 pts.) A traffic engineer should design a dilemma zone for an intersection.  

Multiple Choice (only one correct answer) 

1. (10 pts) On an intersection, there are three phases. For each phase, the light is 

yellow for 5 seconds. The light is green for 13 seconds for phase 1, 15 seconds 

for phase 2 and 14 seconds for phase 3. Which of the following is the total cycle 

length of this intersection? 

a. 47 seconds 

b. 57 seconds 

c. 52 seconds 

d. 42 seconds 

 
2. (10 pts) Which of the following is NOT true?  

a. Flexible pavement is easier to repair than rigid pavement. 

b. Flexible pavement is less durable than rigid pavement. 

c. Rigid pavement has higher unit price per ft2 than flexible pavement. 

d. In extreme hot weather, rigid pavement tends to become softer than flexible 

pavement.   

 
3. (10 pts) What is the number of lane group of the following approach? 

 

 
a. 1   

b. 2 

c. 3 

d. 4 



Calculation 

1. (10 pts.) The figure below shows a portion of the shockwave diagram created 

by an incident. In Region I, the volume is 800 vehicles per hour and the 

density is 25 vehicles per mile; in Region II, the volume is 500 vehicles per 

hour and the density is 100 vehicles per mile; and in Region III, the volume is 

1100 vehicles per hour and the density is 70 vehicles per mile. What are the 

speeds of shockwaves I-II and II-III?  

 
 
 
 



 

2. (20 pts) An interstate 8-lane highway pavement composed of an asphalt 

surface course, a base course, and a sand-gravel subbase is to be designed 

for an average annual daily traffic volume of 12000 with the following vehicle 

distribution: 50% passenger cars (1000 lb/axle), 33% 2-axle single unit trucks 

(6000 lb/axle), and 17% 3-axle single unit trucks (10,000 lb/axle). A growth 

rate of 4%, design period of 20 years, and predicting 45% of traffic are on the 

design lane. Equivalency factors for passenger cars, 2-axle single-unit trucks, 

and 3-axle single-unit trucks are 0.00002, 0.010, and 0.088. The quality of 

drainage is considered fair because water can be removed from the 

pavement within a week. However, there is a large amount of precipitation, so 

more than 25% of the time the pavement will be exposed to moisture level 

approaching saturation. Use a reliability level of 99%, a standard deviation of 

0.35, a design serviceability loss of 2.0, resilient modulus of 15000 psi for 

subgrade, resilient modulus of 400000 psi for asphalt concrete, resilient 

modulus of 20000 psi for base course, resilient modulus of 15000 psi for 

subbase course to determine a suitable pavement structure by applying 

AASHTO design method.  
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HOMEWORK 1 

 

 

TOPICS COVERED IN HOMEWORK 1 

 

1. Traffic Operations 
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CVEG 3302 Transportation Engineering, Spring 2022 

Homework Assignment #1 

Due Date: Thursday, February 03, 2022 (in classroom) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

 

1. A toll bridge carries 6,000 veh/day. The current toll is $3.50/vehicle. Studies have 

shown that for each increase in toll of 50 cents, the traffic volume will decrease by 

500 veh/day. It is desired to increase the toll to a point where revenue will be 

maximized. (60 pts) 

a) Write the expression for travel demand on the bridge, related to toll increase and 

current volume.  

b) Determine toll charge to maximize revenues.  

c) Determine traffic in veh/day after toll increase.  

d) Determine total revenue increase with new toll.  

 
2. Consideration is being given to increasing the toll on a bridge now carrying 4500 

veh/day. The current toll is $1.25/veh. It has been found from past experience that 

the daily traffic volume will decrease by 400 veh/day for each 25¢ increase in toll. 

Therefore, if x is the increase in toll in cents/veh, the volume equation for veh/day is V 

= 4500 - 400 (x / 25), and the new toll/veh would be T = 125 + x. In order to maximize 

revenues, (a) what would the new toll charge be per vehicle (10 pts) and (b) what 

would the traffic in veh/day be after the toll increase? (30 pts)  

 
3. An individual is planning to take an 600-mile trip between two large cities. Three 

possibilities exist: air, rail, or auto. The person is willing to pay $25 for every hour 

saved in making the trip. The trip by air costs $450 and travel time is 6 hrs, by rail the 

cost is $400 and travel time is 10 hrs, and by auto the cost is $250 and travel time is 

15 hrs. Which mode is the best choice if cost is the only consideration? (10 pts) 
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HOMEWORK 2 

 

 

TOPICS COVERED IN HOMEWORK 2 

 

1. Transportation Operations 
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  CVEG 3302 Transportation Engineering, Spring 2022 
Homework Assignment #2 

Due Date: Thursday, February 10, 2022 (on Canvas) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

 

1. What are the four principal modes for passenger transportation? Which of these 

modes accounts for the largest passenger-miles? Which mode accounts for the 

lowest? (30 pts) 

 

2. (a) What color combinations are used for general warning signs (e.g., advance 

railroad crossing signs)? (b) Why are these combinations used? (20 pts) 

 

3. A driver with a perception-reaction time of 2.5 sec is driving at 65 mi/h when he/she 

observes that an accident has blocked the road ahead. Determine the distance 

the vehicle would move before the driver could activate the brakes. (Hint: the 

vehicle will continue to move at 65 mi/h during the perception-reaction time of 2.5 

sec.) (20 pts) 

 

4. A 5-axle truck traveling on an interstate highway has the following axle 

characteristics: Distance between the first set of tandem axles and the back set of 

tandem axles = 48 ft. Determine the overall gross weight of the truck. (30 pts) 
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TOPICS COVERED IN HOMEWORK 3 

 

1. Geometric Design of Highways 
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CVEG 3302 Transportation Engineering, Spring 2022 
Homework Assignment #3 

Due Date: Thursday, February 17, 2022 (on Canvas) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

 

1. The design speed of a multilane highway is 60 mi/h. Determine (a) the minimum 

stopping sight distance (SSD) that should be provided for a level roadway, and (b) 

the minimum SSD that should be provided for a roadway with a maximum grade 

of 7 percent. [Since this roadway has a maximum grade of 7 percent, G = –0.07. 

The downgrade (negative) case provides the most conservative (higher) value for 

design.] Note: the term a/g in the appropriate equation is typically rounded to 0.35 

for calculation purposes. Assume perception reaction time = 2.5 sec. (30 pts) 

 

2. The acceleration of a vehicle can be expressed as: du/dt = 3.6 – 0.06u. If the 

vehicle speed, u, is 30 ft/sec at time T0, determine acceleration after 4 seconds. 

(15 pts) 

 

3. Determine the horsepower developed by a passenger car traveling at a speed of 50 

mi/h on an upgrade of 5% with a smooth pavement. The weight of the car is 3500 

lb and the cross-sectional area of the car is 40 ft2. (40 pts) 

 

4. What is the distance required to stop an average passenger car when brakes are 

applied on a 3.3% downgrade if that vehicle was originally traveling at 35 mi/h? 

(15 pts) 
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HOMEWORK 4 

 

 

TOPICS COVERED IN HOMEWORK 4 

 

1. Geometric Design of Highways 
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CVEG 3302 Transportation Engineering, Spring 2022 
Homework Assignment #4 

Due Date: Thursday, March 10, 2022 (on Canvas) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

1. (70 pts.) A crest vertical curve connects a +4.44% grade and a –6.87% grade. The 

PVI is at station 43+50.00 at an elevation of 1240.00 ft. The design speed is 30 

mi/h and the length of the vertical curve is 214.89 ft. Determine: (a) The station of 

the BVC, (b) The elevation of the BVC, (c) The station of the EVC, (d) The 

elevation of the EVC, (e) The station of the high point, (f) The elevation of the high 

point, (g) The elevation of station 44+23.23 

 

2. (30 pts.) The intersection angle of a 4° curve is 55°25’, and the PC is located at 

station 238+44.75. Determine (a) the length of the curve, (b) the station of the PT, 

(c) the deflection angles, and (d) the chord lengths for setting out the curve at 

whole stations from the PC. 
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CVEG 3302 Transportation Engineering, Spring 2022 

Homework Assignment #5 

Due Date: Friday, March 25, 2022 (on Canvas) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

3. (50 pts.) Given a sag vertical curve connecting a –1.5% grade with a +2.5% grade 

on a rural arterial highway with a length of the curve of 724 ft, compute the 

elevation of the curve at 100 ft stations if the grades intersect at station (475+00) 

at an elevation of 300.00 ft. Identify the station and elevation of the low point. 

 

4. (50 pts.) Using the mass diagram given below, determine the total overhaul cost if 

the free haul is 700 ft and the overhaul cost is $10 per cubic yard station. Stations 

of the free haul lines are 1 + 80 and 8 + 80 and 10 + 20 and 17 + 20. 

 
 

Practice Problems (NOT to be graded)  

• A crest vertical curve connects a +4.90% grade and a –1.85% grade. The PVI is at 

station 77+00.00 at an elevation of 770.00 ft. The design speed is 60 mi/h. The 

length of the vertical curve is 1019.25 ft. Determine: (a) The station of the BVC, 

(b) The elevation of the BVC, (c) The station of the EVC, (d) The elevation of the 

EVC, (e) The station of the high point, (f) The elevation of the high point, (g) The 

elevation of station 75+30.00 

• Determine the minimum length of a sag vertical curve if the grades are –4% and 

+2%. Design speed is 70 mi/h. State assumptions used. Consider the following 

criteria: stopping sight distance, comfort, and general appearance. 
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CVEG 3302 Transportation Engineering, Spring 2022 

Homework Assignment #6 

Due Date: Saturday, April 2, 2022 (on Canvas) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

1. (80 pts.) Using the data below, develop cumulative percentage distribution for the 

data and determine (a) average speed, (b) 85th-percentile speed, (c) 15th-

percentile speed, and (d) median speed.   

 

 

 

 

 

 



2. (20 pts.) Below is a graphic intersection summary diagram that allows simple entry 

of data on a predesigned graphic form. Please identify the values in all black 

boxes.  
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CVEG 3302 Transportation Engineering, Spring 2022 

Homework Assignment #7 

Due Date: Thursday, April 22, 2022 (on Canvas) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

1. (50 pts.) Consider a roadway with (max.) capacity 2000 veh/hr and free-flow speed 

40 mph. Initially, the flow is 1000 veh/hr and uncongested. A traffic signal is red 

for 45 seconds, causing several shockwaves. (a) sketch a time-space diagram, 

indicating all the shockwaves which are formed; (b) calculate the speed of each 

shockwave from your diagram. Hints: 

 

, ,  

 

2. (50 pts.) Consider the intersection given below. Lanes are 11 feet wide on Easy 

Street and 13 feet wide on High Road. Assume a one-second PIJR time. For the 

north- and southbound direction, there are no heavy vehicles so the design 

vehicle is 12 ft long and has a deceleration rate of 20 ft/s2. For the east- and 

westbound directions, the design vehicle is 25 ft long and has a deceleration rate 

of 10 ft/s2. The speed limit for all approaches is 30 mph. Calculate the minimum 

safe clearance time for each approach. 
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CVEG 3302 Transportation Engineering, Spring 2022 

Homework Assignment #8 

Due Date: Saturday, April 30, 2022 (on Canvas) 

Full credit given if you answer each question correctly, show work, and the work 

can be followed (neat, organized, and complete) 

1. (40 pts.) We are building a 6-lane highway. The estimate AADT is 6000 vehicles 

with the following vehicle distribution 

 
Passenger cars (1000 lb/axle) = 60% 
2-axle single-unit trucks (5000 lb/axle) = 30% 
3-axle single-unit trucks (7000 lb/axle) = 10% 
 
With a growth rate of 5%, design period of 20 years, and predicting 45% of traffic 
to be on the design lane, what is the total EASL loading? 
 
(The equivalency factors for passenger cars, 2-axle single-unit trucks, and 3-axle 
single-unit trucks are 0.00002, 0.008, and 0.027, respectively.) 

 

2. (60 pts.) We are designing a flexible pavement for a highway using the AASHTO 

method to carry a design EASL of 2*106. It is estimates that it takes about a week 

for water to drained from within the pavement and the pavement structure will be 

exposed to moisture levels approaching saturation for 30% of the time. Use a 

reliability level of 99%, a standard deviation of 0.49, a design serviceability loss of 

2.0, resilient modulus of 9000 lb/in2 for subgrade, resilient modulus of 450000 

lb/in2 for asphalt concrete, CBR value of 100 for base course, resilient modulus of 

31000 lb/in2 for base course, CBR value of 22 for subbase course, resilient 

modulus of 13500 lb/in2 for subbase course to determine a suitable pavement 

structure. 
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CVEG 3302 Transportation Engineering, Spring 2022 

Lab Assignment #1 

Due Date: Thursday, February 03, 2022 (in classroom) 

 

Prepare a 6-10 minutes presentation and one page summary for the following 
organizations. The presentation should at least include (i) the type of organization, (ii) its 
purpose, and (iii) its members and constituency. Each group will be assigned one 
organization. 
 
Organizations: 
AAR: Association of American Railroads 

AASHTO: American Association of State Highway and Transportation Officials 
APTA: American Public Transportation Association 
FHWA: Federal Highway Administration 
TRB: Transportation Research Board 
 
Example: 
AAA: American Automobile Association. It is a not-for-profit, fully tax-paying corporation. 
It is a federation of affiliated motor clubs with more than 1,100 offices in the U.S. and 
Canada. AAA provides services to its members such as travel, automotive, insurance, 
financial, and discounts. It has over 53 million members in the United States and 
Canada. Each AAA club is an independent, not-for-profit organization, chartered and 
incorporated in its own state and controlled by its own Board of Directors. 
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Lab #2 
 

TRAFFIC SPOT SPEED STUDIES 
 

Due 3/3/2022 (Canvas) 
 

Objectives 
 

To conduct a spot speed study on PVAMU campus and to statistically analyze the 
obtained data for a speed limit recommendation. 

Background 
 

In order to estimate network travel times, establish speed limits, advisory speeds, 
determine design criteria as well as evaluate facility performance, vehicular speed data 
is frequently collected. Site selection is important to ensure reliable data. Spot speed 
data will be collected and the analysis will evaluate average speed along with standard 
deviation. 

Procedures 
 

After the selection of a street, conduct a spot speed study of vehicles. Record the time, 
traveling distance, direction, weather and surface conditions of the site. The categories 
of vehicles being sampled include autos (including pick-up trucks), buses, and trucks. 
Record the number of vehicles traveling at their respective speeds. A sample of at least 
20 vehicles is required but a larger sample is recommended for a more throughout 
analysis. Avoid alerting motorists the presence of a spot speed study to prevent 
inaccurate samples caused by distractions. 

Reporting Requirements 
 

Use the lab report format for this lab write up. In addition to meeting the requirements for 
the lab report, please answer the following questions in the discussion section of your lab 
report. 

• What is the average speed of vehicles? 

• What is the standard deviation of these measurements? 

• Comparison of the average speed with the speed limit and provide suggestions (if 
any) 

What is the SSD for the average speed and the speed limit on level roads? Provide any 
suggestions according to the SSD comparison. (Table 3.4) 
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1. Highway Surveys and Location 
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Lab 3 
 

Highway Earthwork Volumes, Mass Diagram, and Cost 
 

Due 3/24/2022 (Canvas) 
 
 

A roadway section is 2000 ft long (20 stations). The cut and fill volumes are to be 
computed between each station. Table below lists the station numbers (column 1) and 
lists the end area values (ft2) between each station that are in cut (column 2) and that are 
in fill (column 3). Material in a fill section will consolidate (known as shrinkage), and for 
this road section, is 10 percent.  
 

 
 
Please show detail calculation for the followings: 

a) Compute Fill and Cut Volumes and Mass Diagram Ordinate 
b) Develop a plot of Mass Diagram 



 

 
 

The limit of profitable haul distance is 600 ft and the free haul distance is 300 ft. The 
overhaul price is $10 per CY-ft. Compute overhaul cost using the developed Mass 
Diagram. 
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Lab #4 
 

Capacity and Level of Service (LOS) Analysis 
 

Due 4/1/2022 (Canvas)  
Use the lab report format for this lab write up. 

 
 

The number of vehicles on our highways increases every year, and transportation 
engineers are often faced with the challenge of designing modifications to existing 
facilities that will service the increased demand. As part of this work, the engineers must 
evaluate the capacity of the existing and proposed systems. In addition, engineers are 
often required to justify the expense of modifying or adding facilities by looking at the 
current and potential levels of service. 
 
Traffic engineers use capacity and level of service analyses to: 

• Determine the number and width of lanes needed for new facilities or for expanding 
existing facilities. 

• Assess service levels and operational characteristics of existing facilities that are 
being considered for upgrading. 

• Identify traffic and roadway changes needed for new developments. 

• Provide base values for determining changes in fuel consumption, air pollutant 
emissions, road-user costs, and noise associated with proposed roadway 
changes. 

 
Our Department of Transportation (DOT) has been given funding for the construction of 
a new urban freeway to relieve the congestion on the existing freeway that extends 
through the downtown section of our community. Your supervisor has given you the task 
of determining the free-flow speed, density, and level of service for this urban freeway 
segment. This existing freeway has the following characteristics: 

• Demand volume: 4000 veh/h 

• PHF=0.92 

• Terrain: Level 

• Number of lanes: 3 in each direction 

• Lane width: 11ft 

• Lateral clearance: 3ft 

• Ramp density: 4 Diamond interchanges spaced 1.5 mi apart 

• Heavy vehicles in traffic stream during the peak hour: None 

• Driver population: Commuters and familiar drivers 
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Lab #5 
 

Signal Analysis 
 

Due 4/29/2022  
Use the lab report format for this lab write up. 

 
 

The city of Prairie View has hired your engineering firm to try to improve their signals. 
Most signals use more or less the same timing throughout the day, but delay could be 
reduced by adjusting the phase pattern and phase lengths by time of day. So, here are 
the tasks you must complete: 
 

1. Choose a signalized intersection in Prairie View, obtain turning movement volumes 
for all approaches, for 15 minutes (sometime between 7:30 AM and 7:30 PM if a 
weekday, or between noon and 8:00 PM if a weekend), and record the current 
signal phasing pattern, and the length of the green, yellow, and all-red time for 
each phase. 

2. Calculate the delay for each lane group, each approach, and the intersection as a 
whole. 

3. Improve the signal's design by changing the phasing pattern and/or durations of 
green, yellow, and all-red time. 

 
You might need the following information as well: 

• Use a design vehicle 20 feet long and with a braking rate of 11.2 ft/s2. 

• Assume 1 second of PIJR time. 

• In the interest of safety, you can calculate intersection width and lane width from 
Google Maps or Google Earth, even if the resulting measurements are a little 
fuzzy. 

• When measuring the lengths of green, yellow, and all-red time for current 
conditions, it is a good idea to take several measurements and average them. 

• One possible way to make the measurement of the current conditions is to have 
one person timing signal phases with a stopwatch, and two others recording the 
turning movements. 

 
Upload your answers to the above tasks in word file, along with any supporting 
documents (e.g., spreadsheets). 
 
Please don't go to the city of Prairie View telling them that your professor says 
their signals are poorly timed. It takes more than just fifteen minutes of 
measurements on one day to properly design a signal. 
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