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CE 697R - Seismic Design of Steel Structures 
Fall 2025

Instructor: Amit Varma
E-mail: ahvarma@purdue.edu		
[bookmark: OLE_LINK2]Website: https://engineering.purdue.edu/~ahvarma

Audience
This is a graduate-level course for structural engineering graduate students or practicing engineers with some background in structural analysis.

Course Description
Design of steel buildings for earthquake resistance. Topics include: (i) behavior of various steel systems subjected to earthquake ground motions, (ii) seismic design of these systems following current design criteria, (iii) analysis for design, and (iv) current research on innovative steel systems. Systems emphasized include moment-resistant frames, braced frames, and composite plate shear walls. Component and connection design are presented in detail.

Recommended Pre/Co-requisites course
Prerequisite: CE 591 Advanced Steel Design. Pre or Co-requisite: CE571 Earthquake Engineering. 

References
1. 2022 Seismic Provisions for Structural Steel Buildings, ANSI/AISC 341-22
2. 2022 Specification for Structural Steel Buildings, ANSI/AISC 360-16
3. AISC Design Guide 38. Design Guide 38: SpeedCore Systems for Steel Structures | American Institute of Steel Construction
4. Bruneau, M., et al., Ductile Design of Steel Structures, McGraw-Hill, New York, NY, 2011
5. Prequalified Connections for Special and Intermediate Steel Moment Frames for Seismic Applications, ANSI/AISC 358-22
6. NEHRP 2020 provisions, FEMA 2082, 2021 https://www.fema.gov/sites/default/files/2020-10/fema_2020-nehrp-provisions_part-1-and-part-2.pdf 
7. Recommended Seismic Design Criteria for New Steel Moment-Frame Buildings, FEMA 350, 2000
8. Minimum Design Loads for Buildings and Other Structures, ASCE 7-22

Note: Everything except for the Bruneau text is a free download. These can be accessed either through Purdue libraries, anytime when using the Purdue VPN, or by signing up for a free AISC student account.


Learning Outcomes
1. Describe steel systems used as seismic force-resisting systems and describe fuse elements in these systems.
2. List appropriate codes and standards to design and analyze steel seismic force-resisting systems in the US.
3. Design and detail appropriate seismic force-resisting systems for typical buildings including moment resisting frames, braced frames, and composite plate shear walls.

Course Schedule
WEEKS 1-6: Introduction to Seismic Design Philosophy and AISC Provisions, Seismic Design of Moment Resisting Frames and Various Pre-qualified Connections

· Homework 1 Assigned @ Beginning of Week 2  Submission @ End of Week 3
· Project 1 (MRF Design) Assigned @ Beginning of Week 3  Submission @ End of Week 7

WEEKS 7-11: Seismic Design of Concentric, Eccentric, and Buckling Restrained Braced Frames

· Project 2 (Braced Frame Design) Assigned @ End of Week 7  Submission @ End of Week 12

WEEKS 12-16: Seismic Design of Composite Plate Shear Walls and Coupled Wall Systems

· Project 3 (Shear Wall Design) Assigned @ End of Week 12  Submission @ End of Week 16





Grading
The course will be graded based on the following criteria:

	Assessment Type
	Description
	% of Final Grade

	Project (3)
	Three projects will be assigned throughout the course. These projects will cover moment resisting frames, braced frames, and composite plate shear walls.
	75%

	Quiz (15)
	Quizzes cover the materials presented in that week's videos. Quizzes are multiple-choice and true/false and focus on assessing students’ knowledge after watching the videos. One each week. 
	15%

	Homework (1) 
	One homework is assigned at the beginning of the course prior to the course projects. This homework covers week 1-3 materials.
	10%



Final grades are based on the standard distribution (A 90-100, B 80-89, etc.) at the discretion of the instructor.

Assignment Submission Policy
Assignments are expected to be turned in to Brightspace. Assignments should be neat and easy to read. We recommend using Mathcad or a similar program. Assignments due dates are listed on Brightspace; unless otherwise noted assignments are due at 11:59 pm ET on the due date. 

Extensions are handled on a case-by-case basis. If you encounter an extenuating circumstance during the semester and need an extension, please contact the instructor or TA to discuss. No other late work will be accepted. 

Email Policy
Students are encouraged to email the instructors with any course questions or concerns.  The instructor / TA for course-related queries and aims to respond within 1-2 business days (if it has been longer than 2 business days, please send another email – our inboxes sometimes get crowded!). Please put “CE697 – [Insert Topic]” in the email subject line to help us recognize your emails.

Discussion Boards
Students are encouraged to post questions on course discussion boards and answer other students’ questions. Course instructors actively monitor and contribute to active discussion threads. These discussion boards can be found on Brightspace.

Please follow the Discussion Guidelines when contributing to discussions in this course. Here are a few of the key points you should remember:
· Do not use offensive language. Present ideas appropriately.
· Be cautious in using Internet language. For example, do not capitalize all letters since this suggests shouting. 
· Avoid using vernacular and/or slang language. This could possibly lead to misinterpretation. 
· Keep an “open-mind” and be willing to express even your minority opinion.
· Make substantive posts or comments. Avoid comments that do not contribute to the discussion, like "thanks" or "good post."
· Do not hesitate to ask for feedback.
· Be concise and to the point. Give other students the opportunity to join in the discussion. 
· Think and edit before you push the “Send” button. 

Academic Integrity 
Academic dishonesty will not be tolerated. Please refer to the section, “Definition of Academic Dishonesty,” on the following web page: http://www.purdue.edu/odos/osrr/academic-integrity/index.html Any incidents of academic dishonesty will, at the very least, result in zero credit for the associated assignment or exam. Further penalties, such as immediate failure of the course and/or referral to the Dean of Students, are at the discretion of the instructor. 

Nondiscrimination Statement
Purdue University is committed to maintaining a community that recognizes and values the inherent worth and dignity of every person; fosters tolerance, sensitivity, understanding, and mutual respect among its members; and encourages each individual to strive to reach his or her potential. In pursuit of its goal of academic excellence, the University seeks to develop and nurture diversity. The University believes that diversity among its many members strengthens the institution, stimulates creativity, promotes the exchange of ideas, and enriches campus life. A hyperlink to Purdue’s full Nondiscrimination Policy Statement is included in our course Brightspace under University Policies.

Accessibility
Purdue University is committed to making learning experiences accessible. If you anticipate or experience physical or academic barriers based on disability, you are welcome to let me know so that we can discuss options. You are also encouraged to contact the Disability Resource Center at: drc@purdue.edu or by phone: 765-494-1247.

Mental Health/Wellness Statement
Purdue University is committed to advancing the mental health and well-being of its students. If you or someone you know is feeling overwhelmed, depressed, and/or in need of mental health support, services are available. For help, such individuals should contact Counseling and Psychological Services (CAPS) at 765-494-6995 during and after hours, on weekends and holidays, or by going to the CAPS office on the second floor of the Purdue University Student Health Center (PUSH) during business hours.

Basic Needs Security
Any student who faces challenges securing their food or housing and believes this may affect their performance in the course is urged to contact the Dean of Students for support. There is no appointment needed and Student Support Services is available to serve students 8 a.m.-5 p.m. Monday through Friday. Considering the significant disruptions caused by the current global crisis as it related to COVID-19, students may submit requests for emergency assistance from the Critical Needs Fund.

Emergency Preparation
In the event of a major campus emergency, course requirements, deadlines, and grading percentages are subject to changes that may be necessitated by a revised semester calendar or other circumstances beyond the instructor’s control. Relevant changes to this course will be posted on the course website or can be obtained by contacting the instructor via email or phone. You are expected to read your @purdue.edu email on a frequent basis.
****Additional university policies are listed on Brightspace****
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