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INSTRUCTOR: Dr. Jason Patrick OFFICE HOURS:   Tue/Thu: 4:00 pm –  5:00 pm 
 Phone: (919) 515-8748          Other times: By Appointment 
 Email: jfpatric@ncsu.edu 
 
TA: Zach Phillips   Email: zphilli@ncsu.edu       Office hours: Mon/Wed: 5:00 – 6:00 pm
     

Note:  Instructor and TA office hours will be held virtually via Zoom web-link(s) that are emailed directly to 
registered students. 

CREDIT HOURS: 3  
PRE-REQUISITES:   C- or better in CE 325 (or an equivalent first course in matrix structural analysis) 
 
COURSE OBJECTIVES:  To present the material in such a way that students will be able to: 

• Apply the Matrix Displacement Method (MDM) to multi-dimensional structures 
• Use computer programming (e.g. MATLAB) to implement the MDM numerically 
• Use SAP2000 commercial software proficiently, knowledgeably and efficiently 
• Verify the correctness of solutions for problems solved by hand, coding, or SAP2000 
• Read technical literature with understanding and confidence 
 

LEARNING OUTCOMES:  By the end of this course you will be able to do the following: 

•  Derive element stiffness matrices for trusses, beams, and frames using fundamental mechanics 
principles and virtual work (VW).  

•  Model and analyze 1D uniaxial, beam and 2D/3D trusses, grids, and frames by hand, using computer 
programming (e.g. MATLAB), and commercial software (SAP2000). 

•  Construct axial (A), shear (V) & bending moment (M) diagrams to calculate corresponding stresses. 
•  Develop modeling/analysis techniques to deal with special structures, e.g. non-prismatic members.  
•  Develop modeling/analysis techniques to handle different types of loads, e.g. temperature changes.  
•  Formulate and implement nonlinear analysis procedures.    

 
TEXTBOOK:  Matrix Analysis of Structures, 3rd Edition, Aslam Kassimali, 2020 
(recommended) ISBN: 9780357710463 (~ $150.00) 
 
REFERENCES: Mechanics of Materials, 6th Edition, Gere, 2004 
 ISBN: 0534417930 
 Matrix Structural Analysis, 2nd Edition, McGuire-Gallagher-Ziemian, 2000 
 ISBN: 0471129186 
 
SOFTWARE: MATLAB is available in all Unity Computer Labs. It is also available to download at no 

charge for students with valid NCSU credentials via the following link:  
 https://software.ncsu.edu/supplied_software/matlab/  
  
 SAP2000, version 23.0. A student edition of SAP2000 can be legally downloaded. 
 https://it.engr.ncsu.edu/software/catalog/sap2000-student-demo/  
 If you have a prior version, uninstall it and download version 23.0. 
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 Both MATLAB and SAP2000 are available through the Virtual Computing Laboratory 
(VCL) https://vcl.ncsu.edu. 

CALCULATORS: There will be a lot of linear algebra (matrix-vector) operations. Make sure you are familiar 
with the use of these operations on your computer/calculator.  

 
COURSE WEBSITE: https://people.engr.ncsu.edu/jfpatric/CE525  
  
 
TENTATIVE SCHEDULE: # LECTURES 

1. Introduction ......................................................................................................................... 1 
2. Matrix analysis of uniaxial structures (notes only) ............................................................. 4 
3. Matrix analysis of trusses (Kassimali, Chap. 3 & 8) .......................................................... 6 
4. Matrix analysis of beams (Kassimali, Chap. 5 & 9) ........................................................... 4 
5. Matrix analysis of frames and grids (Kassimali, Chap. 6 & 8) ........................................... 6 
6. Different types of loading (Kassimali, Chap. 7)  ................................................................ 2 
7. Nonlinear analysis (Kassimali, Chap. 10)  .......................................................................... 4  

Midterm Exams ................................................................................................................... 2
 Total                                                                                                                                    29 

   
HOMEWORK: Teams: Students may work in pairs and submit a single solution, however each member 

must contribute and be able to arrive at the final solution alone. See below for the 
statement that must appear on the team solutions turned in. 

 Format: All homework solutions will be submitted in an electronic, professional report 
format (template posted on the course website) that includes the following: 

• a Cover Sheet with your signature(s) under the following statement “I have neither 
given nor received any unauthorized assistance on this assignment” and, when 
done in teams, “We, the undersigned, all agree that we have each participated 
appropriately on this assignment.” Anyone’s signature missing from cover page will 
NOT receive credit for the assignment unless cleared otherwise with instructor.   

• a brief Executive Summary which contains the problem statement, important results, 
and conclusions (the length of these components will vary with assignment) 

• a Technical Summary which includes the details of the solution with figures, 
equations etc. and the complete results, and if needed:  

• an Appendix with annotated computer input and output, etc. If the instructor/TA 
cannot follow your solution, then you will get no credit for that problem, even for a 
correct answer.  

• You may use any type of paper as long as it is 8½ x11 and has no ragged edges, i.e. 
not torn from a notebook. Scan/combine the pages and submit as a single PDF file. 
Late homework will only be accepted with a valid excuse. 

• Homework will be collected and evaluated primarily for completeness. Sometimes 
one or two problems might be graded for correctness. Detailed homework solutions 
will be provided for each student to evaluate his/her own solution for correctness. 
Students are expected to compare their own homework solutions with the provided 
solution and discuss any aspects with the instructor within a couple of days after the 
solutions are returned and posted on website. 

 
EXAMS AND FINAL PROJECT: 
Each exam will normally consist of three or four problems. The exams will be individual, in-class, closed book and 
closed notes (calculators allowed), with equations provided on the test cover page as needed. I will distribute a 
study guide and the exam cover page before the test date. The exam questions may involve derivations or 
problems. For the problems, either a complete solution or only part of a solution may be asked for. You need to be 
familiar enough with the complete solution procedure such that you will not be confused by a question asking for 
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only part of the solution. Partial credit will be given for most problems. Make-up exams will only be given with 
university-valid excuses. 
 
COURSE GRADE: Homework ...................................................................................................................... 25% 

Exams (two at 25% each: Oct. 04, Nov. 08)  ................................................................. 50% 
Final Project (Due Tuesday, Dec. 13 by 2:30 pm)  ........................................................ 25% 
 

Score ≥ 97 96.9-92 91.9-89 88.9-82 81.9-77 76.9-72 71.9-67 66.9-62 61.9-60 ≤ 60 
Grade A+ A A- or B+ B B- or C+ C C- or D+ D D- F 

If you fall into one of the “gray areas” (e.g., A- or B+, B- or C+, C- or D+) your grade will be determined by 
whether your performance has improved or remained consistent (higher grade) or gotten worse (lower grade), 
especially on the final exam. 
 
Note:  I do not curve grades in this course.  It is theoretically possible for everyone in the class to get an A. Your  
performance depends only upon how you do, not on how everyone else in the class does. It is therefore within 
your best interests to help your classmates within the limits of the academic integrity policy. 
 
GRADING ERROR: If you believe that an error was made in grading, you should write a short justification of 
your claim and attach it to the original homework/exam problem in question and return to the instructor within one 
week for review and potential re-grade.  Any falsification will result in a ZERO for the assignment. 
 
ETHICS: 
There may be some homework problems (and even exam problems) where the final answer is known, e.g. an 
answer may be given in the back of the book for a homework problem, or a test question may be to derive a 
stiffness term that appears on the equation sheet such as: 12EI L3 . In these cases, if your work does not give you 
the correct answer, but you say that it does, you will get a ZERO on that problem, regardless of your mistake. It 
is a breach of ethical conduct to write down something that you know is based on an incorrect analysis.  If your 
work does not lead to the known solution, the proper response is to write down your (presumably incorrect) answer 
and then state that it is different from the known (presumably correct) solution. 
 
ATTENDANCE POLICY: 

Attending on-campus lectures is strongly encouraged, but not mandatory as these will be recorded and 
posted online. Students are responsible for all material presented in every class. See 
http://www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.4.php 

 
ACADEMIC INTEGRITY STATEMENT 

Students will adhere to the academic policy set forth by University Code of Student Conduct 
(http://www.ncsu.edu/policies/student_services/student_discipline/POL11.35.1.php). Plagiarism and 
cheating are attacks on the very foundation of academic life, and cannot be tolerated within universities. 
Section eight (8) of the Code defines academic dishonesty and provides information on potential sanctions 
for violators of academic integrity.  You will be asked to sign the following statement on each exam and 
on the final: “I have neither given nor received any unauthorized aid on this test.” All cases of academic 
misconduct will be submitted to the Office of Student Conduct. 
 

STUDENTS WITH DISABILITIES: 
NC State University is committed to providing reasonable accommodations for students with verifiable 
disabilities. In order to take advantage of available accommodations, students must officially register with 
the Disability Resource Office (DRO) located at Holmes Hall Suite 304, 2751 Cates Avenue, Raleigh, NC 
27695-7509, (919) 515-7653. https://dro.dasa.ncsu.edu  
For more information on NC State's policy on working with students with disabilities, please see 
http://www.ncsu.edu/policies/academic_affairs/courses_undergrad/REG02.20.1.php  
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COVID-19 POLICIES AND RESOURCES: 
Public health COVID-19 measures continue to evolve.  Students should stay current with NCSU practices 
and expectations through the Protect the Pack website (https://www.ncsu.edu/coronavirus/).  

Community Standards 
We are all responsible for protecting ourselves and our community. Please see the community standards 
and Rule 04.21.01 regarding Personal Safety Requirements Related to COVID-19: RUL 04.21.01 – 
Personal Safety Requirements Related to COVID-19 – Policies, Regulations & Rules. 

 
Health and Participation in Class   
We are concerned about your health, the health of your classmates, and the instructor/TA.  

• If you test positive for COVID-19, or are told by a healthcare provider that you are presumed positive for 
the virus, you should not attend any hybrid or face-to-face (F2F) classes and work with your instructor on 
any adjustments necessary; also follow other university guidelines, including self-reporting 
(https://healthypack.dasa.ncsu.edu/coronavirus/). Note: self-reporting is not only to help provide support to 
you, but also to assist in contact tracing for containing the spread of the virus.  

• If you feel unwell, even if you have not been knowingly exposed to COVID-19, please do not come to a 
F2F class or activity.  

• If you are in quarantine, have been notified that you may have been exposed to COVID-19, or have a 
personal or family situation related to COVID-19 that prevents you from attending this course in person 
(or synchronously), please contact the instructor to make alternative plans, as necessary.  

• If you need to make a request for an academic consideration related to COVID-19, such as a discussion 
about possible options for remote learning, please contact the instructor.  

Course Expectations 
• Face Coverings: All members of the NC State academic community are expected to follow all university 

policies and guidelines, including the Personal Safety Rule and community standards, for the use of face 
coverings.  Face coverings are now optional in instructional spaces.  

• Course Attendance: If you are quarantined or otherwise need to miss class because you have been 
advised that you may have been exposed to COVID-19, you will not be penalized regarding attendance or 
class participation. However, you will be expected to develop a plan to keep up with your coursework 
during any such absences.  If you become ill with COVID-19, you should follow the steps outlined in the 
Health and Participation section above. COVID-19 related absences will be considered excused; 
documentation need only involve communication with your instructor. 

Course Delivery Changes 
• Please be aware that the situation regarding COVID-19 is frequently changing, and the delivery mode of 

this course could change accordingly, including from in-person to remote.  Regardless of the delivery 
method, I will strive to provide a high-quality learning experience.   

Grading/Scheduling Changing Options 
• Two policies, (1) Enhanced S/U Grading Option, and (2) Late Course Drops, were put in place at the 

beginning of the COVID-19 pandemic to ease student stress and promote course completion. Those two 
policies have been discontinued and thus are NO longer available to students. 

• For situations where relief may be needed, and depending on the details, students should explore the 
applicability of an “incomplete” grade in the course. If you are experiencing difficult or extenuating 
circumstances, you should discuss possible options with the instructor and your academic advisor.      

Health and Well-being Resources 
NC State University is providing a number of resources for students to keep you safe, healthy and 
successful. Please refer to: https://www.ncsu.edu/coronavirus/reactivating-campus/resources-for-students/  
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INSTRUCTORS’ COMMITMENT: 
You can expect your instructor/TA to be safe, courteous, punctual, well-organized, and prepared for 
lecture; to answer questions clearly; to be available during office hours or to notify your beforehand if they 
are unable to keep them; to provide a suitable guest lecturer when they are traveling; and to grade 
uniformly and consistently according to posted guidelines.   

 
HOW TO MAXIMIZE YOUR LIKELIHOOD OF GETTING AN A IN THIS COURSE: 

• Preview the material before coming to class by reading the chapter in the textbook. 
• Ask questions in class or during office hours on anything that is not clear. 
• Rework the example I do in class and the examples given in the textbook.  You should get to the 

point where you can solve them without looking at the notes. Ask questions if you have trouble. 
• Be sure that as an individual you understand and can solve any of the homework problems worked 

out by your team. Team cooperation is encouraged to facilitate the learning process and prepare 
you for real-world engineering workplace scenarios.    

• In addition to the homework problems (which are really the minimum amount of practice needed), 
look at as many other problems as you can and work through, or at least think through, their 
solutions. Ask questions if you have trouble. 

• Be excited about the subject matter for this course, if you put in the required effort to learn and 
implement the matrix displacement method, you will have the necessary knowledge and state-of-
the-art toolbox for solving a variety of problems encountered in modern, real-world structural 
analysis/engineering. 

 
 

Welcome Back Wolfpack and looking forward to an enriching and productive semester with you all! 
 

 
 

  


