CE  592 PLASTIC DESIGN
Textbooks Required:

AISC Steel Construction Manual, 14th edition, 2011. 
http://www.aisc.org/store/p-2153-steel-construction-manual-14th-ed-third-printing-digital.aspx

Reference Textbooks:

1. Ductile Design of Steel Structures, 2nd Edition, by Michel Bruneau, Chia-Ming Uang, and Rafael Sabelli. Published by McGraw Hill. http://www.amazon.com/Ductile-Design-Steel-Structures-Edition/dp/0071623957

2. Advanced Analysis in Steel Frame Design – Guidelines for Direct Second-Order Inelastic Analysis. Edited by Andrea E. Surovek, ASCE, Reston VA. http://www.asce.org/Product.aspx?ID=2147487569&ProductID=181339227

3. Matrix Structural Analysis, 2nd edition, by W. McGuire, R. Gallagher, and R. Ziemian. John Wiley and Sons. http://www.amazon.com/Matrix-Structural-Analysis-With-MASTAN2/dp/0471376515 

4. Plasticity for Structural Engineers, by W. F. Chen and D. J. Han. J. Ross Publishing. http://www.amazon.com/Plasticity-Structural-Engineers-Publishing-Classics/dp/1932159754/ref=la_B001HPK3FE_1_12?s=books&ie=UTF8&qid=1388933515&sr=1-12

5. Steel Structures – Design and Behavior. 5th Edition, by C.G. Salmon, J.E. Johnson,  and F. A. Malhas, Prentice Hall, 1996. http://www.amazon.com/Steel-Structures-Design-Behavior-Edition/dp/0131885561/ref=sr_1_1?ie=UTF8&qid=1388936821&sr=8-1&keywords=steel+structures+design+and+behavior 

Recommended Software:

1. Mastan 2 - http://www.mastan2.com/download.html

2. ABAQUS - http://academy.3ds.com/software/simulia/abaqus-student-edition/ 

Grading Scale

There will be three projects or exams for the course. The projects will require some programming skills, and you can use MATLAB or MATHCAD for the work. You can also use Fortran or C++ if you like. The projects of exams may require analysis using recommended software like Mastan 2 or ABAQUS. 

Homework will be assigned, but may not be graded. In which case, the solution will be posted, and you are expected to check your own homework. 

The breakdown of the points for the course is noted below:
Project or Exam 1  = 30 %
Project or Exam 2  =	30 %
Project or Final Exam =   30 %
Term paper or article = 10%
                                                          
The term paper or article should be no longer than 10 pages with no more than 5 figures. The potential topics will be discussed in class. 

Class Attendance and Other Matters

Attendance is expected for all meetings of the class throughout the semester - see Part 2, Section VI, Subsection A of the University Regulations.  If you know in advance that you will not be able to attend a particular meeting of the class, then it is your responsibility to inform Professor Varma accordingly.

Course Outline for CE 592 - Plastic Design

Material Plasticity (3 weeks)

1) Theory of elasticity - elastic behavior of materials
2) Theory of plasticity - inelastic behavior of materials
3) Uses of material plasticity in engineering
4) Fracture - the nemesis. 

Section Plasticity (2 weeks)

1) Section elastic behavior 
2) Section plasticity
3) Fundamental behavior of sections in the inelastic range
4) Troubles and obstacles 

Project or Exam 1 (30%)

Member Plasticity (5 weeks)

1) Member elastic behavior
2) Inelastic behavior of members
3) Plastic analysis of members
4) Plastic mechanisms, and upper and lower bound theories of plasticity
5) Use of plasticity in design
6) Stability raises its ugly head!

Project or Exam 2 (30%)

Frame Plasticity (5 weeks)
1) Frame elastic behavior
2) Inelastic behavior of frames
3) Plastic mechanisms and analysis of frames
4) Upper and Lower bound theories of plasticity
5) Use of plasticity in design
6) Second order analysis - strikes back!

Project or Final Exam (30%)

[bookmark: _GoBack]Plate Plasticity (2 weeks - optional)  Elastic behavior, and yield line theory
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