Nonlinear Analysisof Steel Seismic Force-Resisting Systems (Fall Term 2023/24)

Instructor:  Ali Imanpour (imanpour@ualberta.ca)

Visiting Professor, University of Naples "Federico I1"

Associate Professor, University of Alberta

Workload: 2 credits
Schedule:
Lecture 15h 10AM —1PM (3 hours)

Recommended Prerequisites: Advanced Structural Analysis, Earthquake Engineering, Design
of Steel Members

Course Description:

The course is offered by the Department of Structures for Engineering and Architecture in the
fall term to Ph.D. students in Structural Engineering. The course gives the basics of nonlinear
response of frame structures, computer-aided simulation methods, and nonlinear structural
analysis techniques for sted seismic force-resisting systems. The modelling and analysis
methods presented in the course are the basis for the seismic design, performance-based design,
and assessment and rehabilitation of existing structures. Each seismic force-resisting system is
followed by a practical exampleillustrating nonlinear modelling and analysis of the system.

L earning Outcomes:

By the end of this course students will be able to
— Develop numerical models considering material, geometrical and loading nonlinearities

— Analyze steel frames using nonlinear procedures
— Apply the principles of performance-based design to assess steel seismic force-resisting
systems
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L ecture Topics:

Introduction to nonlinear analysis techniques

Nonlinear behaviour of steel braces, beams and columns under cyclic loads

Nonlinear simulation models and methods with physical experimentation of steel braces,
beams and columns

Nonlinear static and dynamic analysis methods

Nonlinear modelling of steel CBFs combining OpenSees and Python

Introduction to seismic assessment of structures and Performance-Based Design (PBD)
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L ecture Schedule:

Lecture Date Content

(3 hours)

1 Nov. 24 Introduction to nonlinear analysis techniques; Nonlinear
behaviour of steel braces, beams and columns under cyclic loads

2 Nov. 27 Nonlinear simulation models and methods with physical
experimentation of steel braces, beams and columns

3 Nov. 29 Nonlinear static analysis method

Dec. 6 Nonlinear modelling of steel CBFs combining OpenSees and

Python (By Bardia Mahmoudi)

5 Dec. 7 Introduction to seismic assessment of structures and performance-

based design

I nstructional M ethod:

The methods used in this course will be lecturing and group discussions. Additionally, each
lecture includes learning exercise/quizzes where students are expected to work in groups and
share their answers to the problems. Practical examples will be provided to demonstrate the
structural design concepts and the application of the structural analysis programs commonly used
for the nonlinear simulation and analysis of structures.
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