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Catalog Description:  
 
The Capstone course is focused on design and construction aspects of an actual construction project.  
Prerequisite: Senior standing in construction engineering. 
 
Grade Distribution:  
 
 
 
 
Modifications Made to Course:  
 
This course project for this semester involved the design and construction of a bridge across the Red 
River connecting 32nd Avenue South in Fargo, ND to 40th Avenue South in Moorhead, MN. Increased 
transportation connections over the Red River of the North between the cities of Fargo, ND and 
Moorhead, MN has been long term goal of both cities for the last 50-60 years.  The driving factors have 
been increased populations in both cities, increased availability of commercial centers (West Acres 
Shopping Mall, and “Big Box” stores such as Walmart, Mennard’s, etc.).  Industrial and institutional 
centers (American Crystal Sugar, universities and colleges, and medical facilities) add additional 
incentives for cross-river traffic to meet the basic needs of the interstate Fargo-Moorhead metropolitan 
area population.  The greatest need for an additional bridge is in the southern part of Fargo and Moorhead 
(south of Interstate Highway 94), where the population expansion is the greatest.   
 
The Fargo-Moorhead Council of Governments (FM COG) has put out a Request for Proposals (RFP) 
from qualified engineering design firms to perform a feasibility study of various alternatives for providing 
a road and bridge connection between 32nd Avenue South in Fargo with 40th Avenue South in Moorhead.  
The CME 489 Project Teams have been selected to perform a needs and concept design study which will 
lead to a design-build proposal for a new bridge over the Red River and connecting roadways to 32nd 
Avenue South and 40th Avenue South.  The selected firm will then be tasked to finalize the design of the 
selected alternative and develop a construction plan to build the project.   
 
The first half of the coursed involved assigning students to Project Management Teams, developing a 
feasibility study addressing the purpose and need, and presenting at least three design alternatives.  The 
second half of the course had student teams act as a Design-Build Firm, and develop the selected 
alternative into a final design and construction proposal.  This included construction traffic diversions, 
scheduling, construction safety, and detailed cost proposals.  
 
Course Outcomes Assessment (ABET): 
 
This course is designed to meet the ABET criteria for the Construction Engineering Program. 
The specific Learning Objectives stipulated for the capstone course are listed below. 
 
 After completing this capstone course, the student should be able to: 

 Think critically and be able to analyze and solve complex, real world problems [e]. 
 Locate, evaluate, and properly use appropriate learning resources [k]. 
 Work cooperatively and effectively in a small group setting [d]. 
 Demonstrate versatile & effective communication skills (verbal, written, electronic) [g]. 
 Use the knowledge and intellectual skills acquired in this course to assist the student in 

continual, life-long learning [i]. 

A  B  C  D  F  W  Total 
9 0 0 0 0 0 9 



 Demonstrate an ability to design a system, component, or process to meet desired needs 
within realistic constraints, such as economic, environmental, social, political, ethical, 
health and safety, and sustainability, with a focus on Construction Engineering systems, 
components, or processes [c]. 

 
Performance Measures:  
 
1.  Five written Project Status reports prepared and submitted by each Project Team at approximately two 
week intervals throughout the semester which measure their progress on completing project objective 
(which are also course objectives) – the instructor grades and critiques these reports from the standpoint 
of progress of meeting course objectives 
 
2.  a mid- semester written Engineer’s Preliminary Report prepared by each student Project Team which 
is graded by the instructor 
 
3.  A mid- semester formal Oral Presentation by the student Project Teams in a “Public Hearing” 
environment during which the Project Team is subject to critical questioning and feedback by the 
instructor and invited faculty who serve as the audience 
 
4.  An end-of-semester written Project Report containing the final design documentation and construction 
plans and specifications, cost estimates, construction plan containing schedules, safety program, quality 
assurance programs, etc which are graded by the instructor 
 
5.  an end-of-semester formal Oral Presentation by the Project Design-Build Teams in client  environment 
in which they must “sell” their Project to the instructor and invited faculty, who serve as the audience.   
 
6.  Lectures are given by the instructor and guest lecturers of topics which address each desired student 
outcome (i.e., working as a project management team, giving for group presentations, professional issues, 
integration of multiple disciplines, etc.) 
 
7.  A final written test covering all of the lecture topics and specifically those related to desired student 
objectives and outcomes 
 
8. At the beginning of the semester, the students are assigned to Project Management Teams to which 
they will belong throughout the semester in working on their assigned project.  The instructor has the 
opportunity to watch these Teams perform on a continuous basis 
 
Assessment Tools: 
 
1.  Student feedback surveys conducted at the end of each course offering 
2.  From time to time I have  had a member of the Department’s Industrial Advisory Board (specifically 
Paul Dietrich) attend our lectures and provide feedback 
3.  Quality of submitted written reports, documents, etc.by student project management groups 
4.  Performance of the Project Team members in required oral presentation 



Data Analysis: 
 
The number generally show a general satisfaction with their design-build project experience (rating of 4 
out of 5).  The student feedback survey forms also provide an opportunity for non-quantitative comments.  
The most predominant being their need to think “out of the box” in problem solutions and to quickly 
develop specific skills and knowledge throughout the course that relates to specific needs of the assigned 
group project.  As the assigned project changes from semester to semester, project specific needs will 
vary also.  This feedback is used to improve the quality of the project experience each succeeding 
semester. 
 
Below is the numerical  assessment on the achievement of each outcome using a scale of 1 to 5, with 5 
being completely met and 1 being not met: 

c. 4  (80%) 
d. 4  (80%) 
e. 5  (100%) 
g. 5  (100%) 
i. 5  (100%) 
k. 4  (80%) 

 
Communications Component:  
 
The communications component of this course involves written, oral and graphical elements.  At the 
beginning of the semester, the Students are divided into three Project Management Teams of 3 members.  
Each team selects a Project Manager and other specific team assignments depending on individual skill 
and backgrounds.  The teams remain together throughout the semester.  Each Project Management Team 
produces written, oral and graphical communication elements as a team.  These communication elements 
are described as follows below. 
 
 Written:  

 Five separate progress reports spaced throughout the semester. 
 A written Engineering Feasibility Report presented at mid-semester. 
 A final written Final Design and Construction Proposal Report presented at the end 

of the semester. 
Oral: 

 An oral presentation by each student Project Management Team, at mid- semester, of 
their Engineering Feasibility Study and conclusions.  Other CM&E faculty are 
invited to attend and ask questions, creating an atmosphere similar to an actual public 
hearing or presentation to a project owner and management. 

 An oral presentation by each student Project Management Team at the end of the 
semester, of their Final Design and Construction Proposal, with conclusions and 
recommendations.  Other CM&E faculty are invited to attend and ask questions 
which are meant to challenge the Student Teams and created an atmosphere in which 
the Teams are tasked with selling and defending their proposals. 

 At selected times during the semester, the Student Teams are tasked with making a 
technical presentation on selected topics relating to construction design, safety, 
scheduling and cost estimating to develop their presentation skills. 

Graphical: 
 

 Graphical communication skills are mandated throughout the coursed as an integral 
part of oral presentations and written reports.  These include the development of 
concept drawings, construction drawings, Powerpoint presentations, charts, graphs, 
etc. 



Ethics Component:  
 
Although there is at least one specific lecture devoted to professional and ethics issues, the instructor 
injects ethics concepts and examples intermixed with other topics throughout the course.  The ethics 
materials are provided by actual examples from the instructor’s ten years of experience on the North 
Dakota Board of Registration for Professional Engineers and Land Surveyors. 
 
Contemporary Issues Component:  
 
Contemporary issues (societal, environmental, political, economic, etc.) are a natural component of the 
courses major focus: the design and construction of an actual construction project.  The instructor selects 
the specific project for each term from actual projects with which he and his firm has had experience with 
in recent years in the general geographical area of the university.  By their very nature, these projects have 
varying degrees of interaction with contemporary issues.  These issues are mostly addressed during the 
initial feasibility study in the first part of the semester.   Engineering feasibility reports traditionally have 
sections within that must address contemporary issues and how they will be handled during project 
development.  This contemporary issues requirement, much like an environmental assessment, is required 
of the Student Project Management Teams, and to be made a part of their Engineering Feasibility Report 
at mid-term, and in the Final Design and Construction Proposal. 
 
Student Feedback:  
 
Student feedback Summary Report is attached. 
 
Reflection:  
 
Much of the success of this course from the perspective of the students is the nature of the term project 
chosen.  It is somewhat difficult to match up student backgrounds with a project that they would be 
comfortable with.  That being said, it is my perspective that the newly graduated construction engineer 
will most likely be face with similar challenges on the job as he/she begins their engineering career.  In 
that respect, I have challenged the students in this course to do independent research and self-education 
on topics that are necessary to complete the project.  These topics will vary from project to project and 
semester to semester.  During this semester I sensed a lack of student formal background in bridge 
engineering, hydrology and hydraulics.  I therefore developed a presentation from my own professional 
experience in bridge hydraulic design to give the students a 90 minute lecture “primer” on this topic.  To 
address the structural and geotechnical aspects of the project, I brought in two guest lecturers who are 
experts in bridge design. One guest lecturer was Dr. Jerry Gao, PE from the CME Department at NDSU. 
Dr. Gao’s professional and research interests are in the structural aspect of  bridge design.  Dr. Gao 
covered the structural aspects of bridge design in two 90 minute lectures.  The second guest lecturer was 
Mr. Jeremy McLaughlin, PE, head of the Structural and Bridge Design Department at Houston 
Engineering, Inc.  Mr. McLaughlin presented one 90 minute lecture on structural design and geotechnical 
design of bridge components.  He also introduced the students to project management of both the design 
and construction aspects of actual bridge projects, using as an example the Drayton Bridge over the Red 
River.  This approach will have to be done in future offerings of this course, depending on the nature of 
the project selected and the student backgrounds. 
 
Proposed Actions for Course Improvement:  
 
I intend to continue to tailor each offering with lectures on special topics necessary for the selected 
project in each future semester that the course is offered.  However, this will still require a certain level of 
involvement in self-education to meet project development needs.  This is a reflection of the “real world” 
that all of us experience in engineering and construction. 


