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Lectures schedule 

Lecture 1 

1. Introduction 

1.1. Place of numerical methods in structural analysis 

1.2. Boundary problems formulations and related numerical methods 

2. FDM for thin plates 

2.1. Function approximation. Finite-difference operators 

2.2. Finite-difference operators for physical model equations 

Lecture 2 

2.3. Boundary conditions 



Example 1 

 

 

 

 

 

 

            – column  

  𝜈 = 0.2 

 

𝑤1 = 0.3252
𝑤2 = 0.2226
𝑤3 = 0.2386

} ×
𝑞𝑠4

𝐷
  ⟹  

node 2 ⟶

{
 
 

 
 
𝑀𝑥 = 0.404𝑞𝑠2   

𝑀𝑦 = −0.116𝑞𝑠2

𝑀𝑥𝑦 = 0                 

𝑄𝑥 = 0.350𝑞𝑠      
𝑄𝑦 = 0                   

node 6 ⟶   𝑉𝑥 = −0.576𝑞𝑠    

node 4 ⟶   𝑅4 = −3.201𝑞𝑠2 

 

Example 2 

 

 

 

⟹  

𝑤A = 0.175
𝑤B = 0.197
𝑤C = 0.091
𝑤D = 0.029

} ×
𝑞𝑠4

𝐷
 

 

Lecture 3 

3. Finite element method (FEM) for thin plates 

3.1. Selected matrix operations 

3.2. Physical model equations in matrix notation 

3.3. FEM algorithm 

Lecture 4 

3.3. FEM algorithm (continuation) 

3.4. Rectangular non-conforming element  

3.5. Rectangular conforming element  

3.6. Triangular non-conforming element  
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Lecture 5 

3.7. Triangular shell element 

4. FEM for geometrically nonlinear problems 

4.1. Nonlinear equilibrium equation  

4.2. Initial stability (buckling analysis) 

Lecture 6 

5. BEM for plane problems 

5.1. Fundamental solution matrices 

5.2. Somigliano identity 

5.3. BEM discrete model 

5.4. Post processing 

Lecture 7 

6. Ritz method for thin plate 

6.1. Method equations system 

6.2. Example 3 Square plate with constant load 

 

 

  ⟹   𝑤max ≅ 0.00128
𝑞𝑎4

𝐷
 

 

 

 

 

Test  

Lecture 8 

7. Weighted residuals method (Galerkin) for thin plate 

7.1. The concept of residuum. Error orthogonalization 

7.2. Base and test functions. Method equations system 

7.3. Example 4 Square plate with constant load 

 

 

  ⟹   𝑤max ≅ 0.00133
𝑞𝑎4

𝐷
 

 

 

 

 

Test 2nd attempt (retake, for volunteers only) 
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