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Contact Hours  
 

 Day Time Location 
Lectures Monday 4 – 6pm  Webster Theatre B 
Software Lab 
(attend one only) 

Monday 10am – 12pm





4. Course schedule 

Week Date Name Topics  

1 29-Feb Introduction to FEM  
Introduction to FEA; Discretisation; FE Terminology; Stiffness Matrices 

for Bars, Trusses and Beams; Element Library Introduction. 

2 07-Mar 
Numerical Solution 

Procedure  

Applying Loads and Boundary Conditions; Assembly; Solving for 
Nodal Displacements; Constitutive Laws; Interpolation of Stress and 

Strain 

3 14-Mar The Element Library  
2D Triangles and Quads; Shells; 3D Tets and Hexes; Solid Shells; 

Isoparametric Elements; Quadratic and Higher Order Elements; 
Benefits and Limitations of Different Element Types 

4 21-Mar Good FE Practice  
A General FE Problem Solving Approach; Modelling Assumptions; 

Meshing Strategy; Convergence; Validation; Sources of Error in FE; 
Computational Resources; Interfacing with CAD; FE Reporting 

Easter Break  

5 04-Apr  
Buckling and Non- linear 

Analyses  

Eigenvalue Solutions; Linear Buckling; Material Non-linearity; 
Geometric Non-linearity and Buckling; Iteration Schema and 

Incremental Analysis; Contact 

6 11-Apr  
Vibration and Transient 

Analyses  

Modal Analysis; Harmonic Analysis; Other Vibration Solutions; 
Transient Solutions and their Applications; Choice of Time 

Discretisation 

7 18-Apr  Mid-session Exam  

8 25-Apr  Anzac Day 

9 02-May Guest Lecture  Guest lecture by UNSW Engineering Dean, Prof Mark Hoffman. 

10 09-May Advanced FE Topics  
Mechanisms and Rigid Dynamics; Modelling Composites; Thermal 

Analyses; Fluid-Structure Interaction; Magnetostatics; Soil Modelling 
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During this assignment you will study a very simple engineering problem using FEM but will 
learn best practice techniques to ensure you produce high quality results and write an 
excellent report. 
 
FE Fundamentals Exam  
A mid-session exam will use a combination of short answer questions, derivations and long 
form calculations to test your understanding and application of FE fundamentals. 



Submission  
The submission of online material should follow the instructions given on the appropriate 
Moodle page. 
 
In this course there are currently no plans to use the school assignment boxes for physical 
assignments; all assignments will be submitted digitally. If there are technological difficulties 
which force the use of physical assignment copies, they must include a School cover sheet 
which is available from the school website and are to be submitted before 11am on the due 
date so that they can be processed before close of business. 
 
Online submissions are required to be submitted via Moodle. No cover sheet is required as 
all assignments will be identified through your Moodle account. All digital assignments are 
due by 5pm on the due date . An additional allowance will be granted automatically to 
submit assignments until 11:55pm without penalty, but you accept any risk of technical 
difficulties with submission. If you try to submit between 5pm and 11:55pm and Moodle 
does not accept the submission for any reason the assignment will be considered 
late.  
 
Late submissions will be penalised 5 marks per calendar day (including weekends). An 
extension may only be granted in exceptional circumstances.  Where an assessment task is 
worth less than 20% of the total course mark and you have a compelling reason for being 
unable to submit your work on time, you must seek approval for an extension from the 
course convenor before the due date . Special consideration for assessment tasks of 20% 
or greater must be processed through https://student.unsw.edu.au/special-consideration. 
 
It is always worth submitting late assessment tasks when possible. Completion of the work, 
even late, may be taken into account in cases of special consideration. 
 
Assessment Criteria  
This is a final year elective course. We are expecting submissions appropriate to your level 
as junior engineers. The assessments are intentionally open-ended in their scope to allow 
you to demonstrate your skills with the Finite Element Method. 
 
If you complete the project and assignments to the basic standard outline in the assignment 
handouts, you will get a good mark, but not a great one. To excel in this course you need to 
demonstrate higher order abilities (see the Teaching Strategies section for more info). 
 
It is your responsibility to ensure that your calculator is of an approved make and model, and 
to obtain an “Approved” sticker for it from the School Office or the Engineering Student 
Centre prior to the examination. Calculators not bearing an “Approved” sticker will not be 
allowed into the examination room. 
 
Special Consideration and Supplementary Assessment  
For details of applying for special consideration and conditions for the award of 
supplementary assessment, see the School intranet, and the information on UNSW’s 
Special Consideration page.  
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6. Expected Resources for students 
 
Learning Management System  
Moodle LMS, https://moodle.telt.unsw.edu.au/ will be used for this course. Lecture notes, 
software laboratories, assignments, links and forums will be available on Moodle. Moodle is 
a powerful tool that you are encouraged to use for all course needs. 
 
Textbooks 
Recommended Resources (available from the library) 

�x Cook, R. D., Malkus, D. S., Plesha, M. E., Witt, R. J. (2002). Concepts and 
Applications of Finite Element Analysis, 4th Ed, John Wiley & Sons. 

�x Chandrupatla, T. R., Belegundu, A. D. (2011) Introduction to Finite Elements in 
Engineering, 4th Ed, Prentice Hall (Pearson) 

 
Other Resources  
If you wish to explore any of the lecture topics in more depth, then other resources are 
available and assistance may be obtained from the UNSW Library. One starting point for 
assistance is the library website: www.library.unsw.edu.au/. 
 
 

7. Course evaluation and development 
 
Feedback on the course is gathered periodically using various means, including the Course 
and Teaching Evaluation and Improvement (CATEI) process, informal discussion in the final 
class for the course, and the School’s Student/Staff meetings. Your feedback is taken 
seriously, and continual improvements are made to the course based, in part, on such 
feedback. 
 
Finite Element Methods was a new course in 2015. We learnt a lot during that course and 
have made a number of changes to improve your experience. The primary change from last 
semester is to provide a better set of software laboratory problems and to provide more 
structure for the major project. 
 
 

8 . Academic honesty and plagiarism 
 
UNSW has an ongoing commitment to fostering a culture of learning informed by academic 
integrity. All UNSW students have a responsibility to adhere to this principle of academic 
integrity. Plagiarism undermines academic integrity and is not tolerated at UNSW. Plagiarism 
at UNSW is defined as using the words or ideas of others and passing them off as your own. 
 
Plagiarism is a type of intellectual theft. It can take many forms, from deliberate cheating to 
accidentally copying from a source without acknowledgement. UNSW has produced a 
website with a wealth of resources to support students to understand and avoid plagiarism: 
student.unsw.edu.au/plagiarism The Learning Centre assists students with understanding 
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academic integrity and how not to plagiarise. They also hold workshops and can help 
students one-on-one.  
 
You are also reminded that careful time management is an important part of study and one 
of the identified causes of plagiarism is poor time management. Students should allow 
sufficient time for research, drafting and the proper referencing of sources in preparing all 
assessment tasks. 
 
If plagiarism is found in your work when you are in first year, your lecturer will offer you 
assistance to improve your academic skills. They may ask you to look at some online 
resources, attend the Learning Centre, or sometimes resubmit your work with the problem 
fixed. However more serious instances in first year, such as stealing another student’s work 
or paying someone to do your work, may be investigated under the Student Misconduct 
Procedures. 
 
Repeated plagiarism (even in first year), plagiarism after first year, or serious instances, may 
also be investigated under the Student Misconduct Procedures. The penalties under the 
procedures can include a reduction in marks, failing a course or for the most serious matters 
(like plagiarism in an honours thesis) even suspension from the university. The Student 
Misconduct Procedures are available here: 
www.gs.unsw.edu.au/policy/documents/studentmisconductprocedures.pdf 
 
Further information on School policy and procedures in the event of plagiarism is available 
on the intranet. 
 
 

9 . Administrative Matters 
 
All students are expected to read and be familiar with School guidelines and polices, 
available on the intranet. In particular, students should be familiar with the following: 
 

�x Attendance, Participation and Class Etiquette 
�x UNSW Email Address 
�x Computing Facilities 
�x Assessment Matters (including guidelines for assignments, exams and special 

consideration) 
�x Academic Honesty and Plagiarism 
�x Student Equity and Disabilities Unit 
�x Health and Safety 
�x Student Support Services 

 
Garth Pearce 

February 2016 
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Appendix A: Engineers Australia (EA) Professional Engineer Competency 

Standards 
 

 
 

Program Intended Learning Outcomes  
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PE1.1 Comprehensive, theory-based understanding of underpinning 
fundamentals 
PE1.2 Conceptual understanding of underpinning maths, analysis, statistics, 
computing 

PE1.3 In-depth understanding of specialist bodies of knowledge 

PE1.4 Discernment of knowledge development and research directions 

PE1.5 Knowledge of engineering design practice 

PE1.6 Understanding of scope, principles, norms, accountabilities of 
sustainable engineering practice 
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 PE2.1 Application of established engineering methods to complex problem 
solving 

PE2.2 Fluent application of engineering techniques, tools and resources 

PE2.3 Application of systematic engineering synthesis and design 
processes 

PE2.4 Application of systematic approaches to the conduct and 
management of engineering projects 

P
E

3:
 P

ro
fe

ss
io

na
l

 
an

d 
P

er
so

na
l 

A
ttr

ib
ut

es
 

PE3.1 Ethical conduct and professional accountability 

PE3.2 Effective oral and written communication (professional and lay 
domains) 

PE3.3 Creative, innovative and pro-active demeanour


