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Contents of the course )
Boundary Element Methods in Statics and Dynamics (3V+1U)

Lecture

1. Introduction and Basics
1.1 Numerical modelling and comparison with FEM
1.2 Method of weighted residuals
1.3 General approach (direct method)
2. BEM for 2D Potential Problems
2.1 Heat conduction: Laplace and Poisson equation
2.2 Fundamental solutions in 2D
2.3 Boundary integral equation
2.4 Discretisation of the boundary
2.5 Collocation method
2.6 Substructure techniques
3. BEM for 3D Problems of Elastomechanics
3.1 Equations of linear elastomechanics
3.2 Elastostatic fundamental solutions
3.3 Boundary integral equations
3.4 Discretisation in 3D
3.5 Collocation method
4. BEM for Linear Acoustics
4.1 Acoustic wave equation
4.2 Harmonic waves and Helmholtz equation
4.3 Collocation BEM for Helmholtz equation
4.4 Examples of acoustic problems
5. Dual Reciprocity Method (DRM)
5.1 Treatment of domain terms
5.2 Dual reciprocity formulation (Helmholtz, diffusion, wave equation)
5.3 Radial basis functions
5.4 Time integration

Exercises, Homework Sheets and Homework Project

1. Numerical Integration
1.1 Regular numerical integration for 1D and 2D
1.2 Weakly singular integration for 1D and 2D
1.3 Definition of strongly singular integrals and Cauchy principal value
2. Implementation of 2D-Laplace equation
2.1 Preprocessing: Geometry and boundary conditions
2.2 Programming the boundary integral equations in MATLAB
2.3 Solving the unknown boundary values
2.4 Calculating interior field point values
3. Acoustics
3.1 Examples from Acoustics (1D, 2D, 3D)
3.2 Boundary Integral equation and Fundamental solution
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