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Dynamic Nonlinear Analysis of Structures
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Course Outline:

1- Introduction to Nonlinear Static & Dynamic Analysis
Introduction to nonlinear analysis
The Total Lagrangian (T.L.) and Updated Lagrangian (U.L.)
Overview of some material descriptions
The general approach to nonlinear analysis
Introduction (to static analysis)
Introduction (to dynamic analysis)
General concepts (SDOF, step by step methods)
Preliminary comments (MDOF, step by step methods)

2- Solution of Nonlinear Equations: Static and Dynamic
Newton - Raphson schemes



The BFGS method

Load displacement constraint methods
Convergence criterion

Vector & matrix norms

3- Numerical Approximation Procedures in Dynamic Analysis

General Comments
Direct integration methods
Second central difference formulation
Integration methods:
Houbolt method
Euler Gauss method
Newmark £ method

Wilson 8 method

4- Analysis of Direct Integration Methods ( 5,15 (5 7w 5,5, Ol ue wdigs ,3)

Direct integration approximation & load operators
Stability analysis

Accuracy analysis

Some practical considerations

5- Solution of Nonlinear Equations in Dynamic Analysis

Explicit Integrations
Implicit Integrations
Solution using mode superposition
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6- Introduction to Nonlinear Software
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