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CEE 541

STRUCTURAL DYNAMICS

Professor Thomas J. Lardner

SPRING 2008   
MWF  9:05-9:55

                          234A Marston Hall

     


545 – 1510









lardner@ecs.umass.edu
PREREQUISITES:  CEE 331, MATH 431

TEXT:  DYNAMICS OF STRUCTURES, 3rd Edition,  A. K. Chopra, Prentice – Hall 2006( the 2nd edition  will work too if you have a copy of that edition ) 
1. Course Objective

        To develop concepts and principles  so as to describe and analyze vibrating structures and mechanical components under different loadings.  Emphasis will be on FORMULATION and SOLUTION of problems involving simple structures.  An  introduction to earthquake loading of structures.  

2. Course Outcomes

This course will have as outcomes:

a. The knowledge of fundamental concepts from engineering science that are relevant to analyzing structural  and mechanical vibrations.

b. The ability to define problems, analyze and interpret data and to apply graphical, mathematical, computational and to, a slight degree, design methods in a systematic engineering fashion to problems involving the vibration behavior of structures.

c. The ability to communicate ideas through written, graphical, and mathematical means.

d. An understanding of the role of research in solving Civil Engineering problems.

e. An understanding of the impacts that Civil Engineering has on society and the environment.

        At the end of this course, you should be able to:

· Estimate the fundamental natural frequency of simple structures.

· Determine the vibration characteristics of simple systems.

· Determine the resonance response of systems.

· Determine dynamic response of simple structures under a general forcing function.

· Carry out numerical integration of the equations of motion.

· Use response spectra for earthquake loading.

· Investigate  n  degree of freedom systems.

· Determine natural frequencies, normal mode and orthogonality properties of n degree of freedom systems.

· Carry out dynamic analysis of beams.

· Model simple systems for earthquake analysis.

· Assess the importance of dynamic loads.

3. Homework Policy

Since structural dynamics is a problem-solving course, it is extremely difficult to master the course material unless you do the homework problems following each class meeting. The following are the requirements for the homework solutions:

a. All problems are to be done on engineering paper.

b. Each problem is to start on a new page. (Unless problem is very brief)

c. A brief statement of the objective of the problem must be given at the start of problem.

d. Clear neat sketches of the problem to scale if appropriate are required.

e. Clear neat free-body diagrams if appropriate must accompany each problem.

f. All numerical work must be clear and well organized; care must be exercised with significant figures. 

g. Problems are to be done on one side of the page only.
h. Where applicable, a brief comment indicating whether the answers agree with the book or with the answer given is required.  If an answer does not agree, an explanation should be offered. Observations regarding the problem are useful. 
i. For problems involving computer printouts, clear descriptive annotations on input and outputs are required.

j. For problems that are memos, notes, etc., clear commentaries and write-ups are required.  
k.  Homework will (in general) be graded on a score of 0 to 10.  Scores of 9 and 10 are for homework assignments that are excellent demonstrating a high level of care in their execution. 
4. Attendance Policy

Attendance at each lecture is optional.  Attendance at each of the exams is required; there are no make up exams.

5. Exam and Grading Policy

There will be two exams. The first exam will be about midway through the semester and the second exam will be during final exam period.  The exams will constitute 50% of the grade in the course.  The point distributions:




2 Exams (25% each)
50%




HW


50%

6. Examination Schedule

Exam dates will be announced at least one week prior to the exam. Exams will be open book and notes. 

7. Policy on Academic Honesty

Students are expected to do independent work on examination; however, you are encouraged to work together on homework solutions, but the write-up of the solution must be your own work and not copied from a colleague. 

8. Office Hours
Office hours will be posted after the first week of classes.

9.   Outline

· General comments on structural vibrations

· Single degree of freedom system, examples

· Frequency, period, simple models

· Effect of damping on vibration, damped frequency, logarithmic decrement, examples

· Harmonic loading, resonance

· Response to general dynamic loadings, integration of equation of motion, with damping

· Comments on numerical integration of equations of motion, Runge-Kutta method 

· Response to periodic loading, Fourier series

· Response spectra, use for earthquake design

· Two degree of freedom system, model systems, free vibrations

· Eigenvalue, Eigenmode responses, natural frequencies, normal mode, orthogonality properties

· N-degree of freedom systems, normal modes, forcing functions, damped motion, participation factors

· Dynamic analysis of beams – continuous modeling orthogonality

· Earthquake modeling

