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Finite Element Analysis                               Spring   2022 

 

Answer the following questions in English or Korean.  

 

 

1. In Finite Element analysis, “as the number of node and element is increased, the 

solution of FE analysis monotonically converges to the exact solution.” Discuss the 

requirements for this claim. 

 

2. In general, the accuracy of strain and stress obtained from finite element analysis is 

lower than that of displacement. Explain the reason. 

 

3. For the following isoparametric quadrilateral 4 node elements.  

 

1) Define x and y corresponding to normalized coordinates (ζ = 0.5, η = 0.5) 

 

2) Define the Jacobian matrix 

 

3) Calculate the equivalent nodal loads due to the distributed loading 
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4. For the following two plane structures, show the modeling, element type, constitutive 

relationship for FE analysis.  

 

 
 

 

5. Perform numerical integration for ∫ x3y dA 
    using Gaussian integration ( -1<x<1,  -1<y<1) 

 

 

6. For plane stress and plane strain problems (in x-y axes), define the constitutive 

relationship between strain and stress with elastic modulus, poisson ratio, and shear 

modulus.  

 

 

7. Define the shape functions of 4 node quadrilateral element with incompatible bending 

mode, and discuss the advantages and disadvantages of the imcompatible element. 
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