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Course Name:  

Nonlinear Modeling of Structures and Materials 

 
Credit: 3 Course Number: 20-898 

Course Type: Technical Selective  Program: Graduate  

Corequisite: -  Prerequisite:  - 

 

 

Course Description (Objectives): 

 

This course introduces fundamental concepts of numerical modeling and 

nonlinear analysis of structures and materials, including nonlinear 

element behavior, numerical solution methods, dynamic analysis, 

geometric nonlinearity, and material models for steel, concrete, and soil. 

 

Course Content (outline): 

 

• Chapter 1: An overview on matrix structural analysis 

• Chapter 2: Nonlinear behavior of truss element 

• Chapter 3: Numerical procedures 

• Chapter 4: Nonlinear behavior of beam element (fiber- hinge) 

• Chapter 5: Dynamic nonlinear analysis of beam elements 

• Chapter 6: Geometric nonlinearity in truss and beam elements 

• Chapter 7: An overview on finite element method 

• Chapter 8: An overview on plasticity in solid elements with finite 

element implementation 

• Chapter 9: Constitutive material models 
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