School of Architectural, Civil and Mechanical Engineering
VAA4091 Structural Dynamics (3 hrs / week)

Subject information (2008)

Lecturers:
Dr. Vincent Rouillard, Room: D328A,  Vincent.Rouillard@vu.edu.au

Dr. Srikanth Venkatesan, Room: D308, srikanth.venkatesan@vu.edu.au
Main information source (UoS website)
www.staff.vu.edu/VRouillard (Go to to Structural Dynamics link)
Recommended reading
Dynamics of Structures )2nd Ed) A.K. Chopra
Lecture notes, V. Rouillard (available from UoS web site)


Modal Testing: Theory, Practice and Application, D.J. Ewins

Engineering Vibrations, D.J. Inman

Content 
Introduction to structural vibrations. Single degree of freedom of a system - vibrations of undamped and damped systems, harmonically excited vibration of systems, response systems to harmonically forced excitation, general forcing functions. Eigenvalue for a system, determination of natural frequencies and mode shapes, structural vibration simulation using computer software.
Learning Outcomes:

Students will have completed work designed to refine a number of generic skills including problem identification, formulation and solution, effective oral and written communication, team work, time management and awareness of operational safety issues.  Students will have become familiar with a variety of fundamental concepts relating to structural dynamics as well as developed a technical competence in the specific topics outlined in the unit of study contents.  In particular, students will have developed an ability to understand a range of issues as well as identify practical solutions relating to structural dynamics and, in particular, structural vibrations. Students will also have developed an ability to use a systematic approach to engineering investigation as well as a capacity to undertake life-long learning. 

Method
The unit will be delivered in PBL (Project Based Learning) mode whereby the learning is initiated, influenced and, sometimes, directed by the student(s).  Learning will be centred on two activities (projects) namely:
A. Bridge vibration study (weeks 1 -6)
B. Design of tall buildings subjected to seismic loads (weeks 7 – 12)
The projects will be undertaken as follows:

1. Carried out in groups (size to be advised)

2. One report per group per project due by specified date.

3. Marks distributed equally among group members

4. Must register your intention to use any instrumentation / experimental rig with Lab Technician (contact details to be advised) or Lecturer.

5. Risk assessment to be carried-out for each experimental activity
6. Make sure you leave the equipment & lab as you found them

7. Report any equipment failure to the Lab Technician or Lecturer as soon as possible

Syllabus
	Week
	Topic

	1
	Bridge vibration project. Briefing and task definition

Introduction to subject: Assessment and Rules

	2
	Bridge vibration project. Planning
Introduction to mechanical vibrations - Fundamentals

	3
	Bridge vibration project.  Instrumentation & measurement
Mechanical vibrations – Single degree-of-freedom (SDoF) – free vibrations

	4
	Bridge vibration project. Field measurements
Mechanical vibrations – SDoF – Forced vibrations

	5
	Bridge vibration project. Analysis

Mechanical vibrations – Tuned damping systems

	6
	Bridge vibration project. Analysis



	7
	Seismic vibration project. Briefing and task definition

Introduction to seismic motion

	8
	Seismic vibration project. Planning & design
Introduction to seismic analysis

	9
	Seismic vibration project. Tall building design
Introduction to MDoF systems

	10
	Seismic vibration project. Experimental evaluation
MDoF response prediction

	11
	Seismic vibration project. Analysis & validation


	12
	Oral presentations



Assessment
(Every assessment component must be attempted to pass the subject)
	Major report – Bridge vibration project

	40%

	Major report – Seismic vibration project

	40%

	Oral presentation (individual topics by prior arrangement with lecturer)
	20%


