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DREXEL UNIVERSITY 

Department of Mechanical Engineering & Mechanics 

MEM 427: Finite Element Methods (FEM) – Spring 2020 

(Version 3) 

Instructor  

Professor Antonios Kontsos, e-mail: ak866@drexel.edu, tel: (215) 895 2297 

Office hours: Tuesday & Thursday, 12:00 PM -1:00 PM (via Zoom) or by appointment 

Teaching Assistant 

Melvin Mathew, e-mail: mdm359@drexel.edu, tel: (215) 571 4539 

Office hours: Wednesday and Friday 5:00-6:00 PM (via Blackboard Collaborate) or by appointment 

Catalog Description 

Introduces the fundamental theory and formulations of finite element method and its application in structural 

mechanics and thermal/fluid science. Topics include formulation of one-dimensional and two-dimensional 

elements, isoparametric elements, static and dynamic analysis of trusses, beams, and frames, 2-D plane 

problems, and heat transfer problems. 

Class hours 

Lecture: Online only, Monday10:00-11:50 AM, Laboratory: Online only, Friday 10:00-11:50 AM 

 Course Objectives 

1. Understand the theory and computational implementation of the FEM 

2. Apply the FEM in relation to fundamental topics in Mechanical Engineering Curriculum 

3. Verify and validate simulation results  

4. Familiarize with industry-grade FEM software used in engineering applications 

5. Design and analyze with FEM in a collaborative project 

Course Lecture and Laboratory Material 

Instructor notes, handouts, online material and course textbook: 

“The Finite Element Method: Its Basis and Fundamentals”, 7th Edition, by O. C. Zienkiewicz, R.L. Taylor 

and J.Z. Zhu, ISBN-13: 978-1856176330, ISBN-10: 1856176339 

Detail Course Curriculum (subject to changes) 

Week Period Date Topic 

1 LE1 4/6 Introduction to FEA#1 

mailto:ak866@drexel.edu
mailto:mdm359@drexel.edu
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1 LA1 4/10 
Working examples of FEA formulation and introduction to 

FEA programming & commercial software 

2 LE2 4/13 Introduction to FEA#2 

2 LA2 4/17 
Working examples of FEA formulation and introduction to 

FEA programming & commercial software 

3 LE3 4/20 1-D Elements (Trusses, Beams, Frames) 

3 LA3 4/24 Simulations using 1-D Elements (Trusses, Beams, Frames) 

4 LE4 4/27 2-D Plane Elements – Numerical Integration 

4 LA4 5/1 Simulations using 2-D Plane Elements 

5 LE5 5/4 3D FEA & Axisymmetric Analysis 

5 LA5 5/8 Simulations using 3D FEA & Axisymmetric Analysis 

6 M 5/11 Review of XD FEA (Covers everything in Weeks 1-5) 

6 M 5/15 Mid-Term Exam (Covers everything in Weeks 1-5) 

7 LE6 5/18 Modal Analysis, Project Definition and Requirements  

7 LA6 5/22 Simulations of Modal Analysis, Project Idea 

8 No Class 5/25 Memorial Day 

8 Extra 5/29 
Simulations using FEA, Project Work & Project Progress 

#1 

9 LE7 6/1 Dynamic, Transient Analysis and Project Work 

9 LA7 6/5 
Simulations of Dynamic and Transient Analysis, Project 

Work & Project Progress #2  

10 LE8 6/8 
Advanced topics (plasticity, damage, nonlinear analysis) and 

Project Work 

10 F 6/12 Online Final Project Presentations 

Grading 

Homework  20% 

Midterm Exam 40% 

Final Project 40% 

Assignments, Exams and Final Project 

Homework assignments will be assigned weekly. The midterm exam will take place during a regular 

online class meeting and is tentatively scheduled for 5/11/2020. The final presentations will take 

place during the final week of classes. There will be no final exam. This is a senior level course and 
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students are expected to develop high professional ethics standards. Any indication of plagiarism or 

copying will automatically result to a failing grade.  

Grading Scale 

Numerical 

Score 

Point 

Equivalent 

Letter 

Equivalent 

97-100 4.00 A+ 

94-96 4.00 A 

90-93 3.67 A- 

87-89 3.33 B+ 

84-86 3.00 B 

80-83 2.67 B- 

77-79 2.33 C+ 

74-76 2.00 C 

70-73 1.67 C- 

66-69 1.33 D+ 

60-65 1.00 D 

< 60 0.00 F 

Academic Integrity, Plagiarism and Cheating 

All students are expected to abide by Drexel University’s Student Conduct and Community Standards and 

Academic Integrity policy. Drexel defines cheating is an act or an attempted act of deception by which a 

student seeks to misrepresent that he or she has mastered information on an academic exercise that he/she 

has not mastered. Examples include, but are not limited to:  

• Copying from another student’s work 

• Allowing another student to copy from a student’s own work 

• Unauthorized use of textbook or other materials, such as a notebook to complete a test or other 

assignment from the faculty member 

• Collaborating on a test, quiz, or other project with any other person(s) without authorization 

• Using or processing specifically prepared materials during a test such as notes, formula lists, notes 

written on the students clothing, etc. that are not authorized  

• Taking a test for someone else or permitting someone else to take a test for you 

If an act of academic dishonesty is determined to have occurred, it will be reported to the MEM Academic 

Advisors, and one of the following sanctions may be imposed: 

• Reduction of the overall course grade 

• A zero (0) for the assignment or exam 
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• Failing grade (F) for the entire course with the inability to withdraw, or 

• Other action deemed appropriate by the faculty member, such as requiring the student to re-

take the exam or re-do an assignment 

The decision of the faculty member and the department head shall be reported to the Office of Judicial 

Affairs, which is responsible for maintaining student conduct records. The incident will result in an official 

disciplinary record for the student, and the Office of Judicial Affairs may choose to levy other sanctions.  

Please follow these links for a complete description of the University’s policies regarding student conduct 

and academic integrity: 

http://www.drexel.edu/studentlife/community_standards/overview/ 

http://www.drexel.edu/provost/policies/academic_dishonesty.asp 

Add/Drop and Withdraw Policies 

April 6th is the last day to Add/Drop a course with Academic Advisor assistance, and April 8th is the last 

day to Add/Drop a course via DrexelOne. May 18th is the last day to withdraw from a course with Aca-

demic Advisor assistance. Please refer to the following links for information regarding dropping or with-

drawing from this (or any other) course.   

Add/Drop - http://drexel.edu/provost/policies/course-add-drop/  

Withdrawal - http://drexel.edu/provost/policies/course-withdrawal/  

Students with Disabilities 

Students with disabilities requesting accommodations and services at Drexel University need to present a 

current accommodation verification letter (AVL) to faculty before accommodations can be made. AVL’s are 

issued by the Office of Disability Resource (ODR). For additional information, contact ODR at 3201 Arch 

Street, Suite 210. 215-895-1401 (Voice), or 215-895-2299 (TTY).         

http://www.drexel.edu/oed/disabilityResources/ 

Course and Syllabus Changes 

While every attempt has been made to make this syllabus complete and accurate, the instructors reserve the 

right to change the policies, schedule, or course material as necessary. Students will be notified of any changes 

in a timely manner. 

Contribution to Professional Development 

Contributes towards the ability of the student to use modeling and simulation methods to solve engineering 

problems. 

http://www.drexel.edu/studentlife/community_standards/overview/
http://www.drexel.edu/provost/policies/academic_dishonesty.asp
http://drexel.edu/provost/policies/course-add-drop/
http://drexel.edu/provost/policies/course-withdrawal/
http://www.drexel.edu/oed/disabilityResources/
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Relationship to Program Outcomes 

Outcomes 1-17 Content                  Explanation Evidence 

2  2 This course requires the students to 

understand the mathematical formulation 

related to Finite Element Method and its 

applications. 

Homework, Exams and final 

project 

1,2,3,11,12,17 2 This course involves numerical 

experiments as well as analysis and 

interpretation of computed data 

Homework, Exams and final 

project 

1,2,3,12, 15, 17 1 Students are exposed to engineering 

components and systems 

Homework, Exams and final 

project 

9, 10  2 Course Projects Course Projects 

1 2 The problems require students to identify, 

formulate and solve engineering problems 

Homework, Exams and final 

project 

7, 8, 16 1 This is emphasized as part  

of the engineer’s overall responsibility 

Classroom discussion of 

simulation input/output  

and interpretation of data 

5, 6, 9, 10, 17 1 The course requires the communication of 

obtained results  

Final project presentations 

4, 8, 14, 16 1 The course discusses the relationship 

between FEM and the overall engineering 

design process and its impact in society. 

Classroom discussions of 

simulation input/output  

and interpretation of data 

14 1 The course discusses the need for 

continuous learning related to modeling & 

simulation 

Classroom discussions of 

recent developments in the field of 

computing 

13, 14, 16 1 The course discusses the role of technology 

in engineering 

Classroom discussions of 

recent developments in the field of 

computing and their role in 

modern engineering design 

17 1 The course is based on the use of 

computational resources 

Homework, Exams and final 

project 
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Definitions of the Performance Indicators (PIs) 

# Performance Indicators (PI) 

1 
Identify, formulate, and solve complex engineering problems by applying 

principles of engineering and science  

2 Apply mathematics to problem solving 

3 
Apply engineering design to produce solutions that meet engineering design 

criteria and manufacturability 

4 

Identify design limitations with consideration of public health, safety, and welfare, 

as well as global, cultural, social, environmental, economic, and manufacturability 

factors 

5 Concisely describes problems and solutions with well-reasoned arguments 

supported by evidence 

6 Create a visually appealing and effective presentation 

7 Recognize consequences of failure and consider safety factors in engineering 

problems 

8 
Make informed judgments considering the impact of engineering solutions in 

global, economic, environmental, and societal contexts 

9 Function effectively on a team 

10 
Provide leadership, providing a collaborative and inclusive environment, 

establishing goals and delegating responsibilities 

11 Develop and conduct appropriate experimentation to test a specific hypothesis 

12 Analyze and interpret data from experiments and use engineering judgment to 

draw conclusions 

13 Acquire new knowledge through library and on-line resources 

14 Appreciate continuing learning and role of mechanical engineering in emerging 

technology 

15 Understand data precision, engineering units and design tolerances 

16 Be aware of intellectual property, patent laws and codes of conduct in engineering 

practice 
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17 Use computer-based and related resources 
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