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Monday, 16 September 2013 

 

What do you ThInK? 

In this series named “What do you ThInK?” we challenge you to find and solve model/simulation 

errors.  

 
Nr. 2 - Cantilever beam... 
 
Situation: 

We start with a solid cantilever beam. 

The model is as below; a load of 100 N is applied; all degrees of freedom of the nodes on the other 

end of the solid beam are constrained.  

 

The results of the analysis are shown below 
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Next, the same structure / model is modelled with 1D elements with the objective to compare the 

solid model vs. the 1D model.  

The cross section of this beam is determined with HyperBeam  using the shell section option (in 

HyperMesh: 1DHyperBeam). 

The standard method is as follows: 

1. Define a planar cross-section cutting through the region. 

2. Create a cross-section entity to hold that information. 

3. Use this panel to select the cross-section entities to generate a cross-section definition. It is 

also possible to create a node at the section centroid or shear center. 

4. Use the HyperBeam module to view and edit this data, specifying metal thicknesses, and 

additional related information. 

5. Use the HyperBeam module to calculate its mechanical properties. 

6. Create a property on the Collectors panel appropriate for your bar elements. 

7. Assign this beam section to that property. 

8. Use the node created in step 3 to create a bar element that uses the above property. 

 

For step 2 in this case we create features on the edges using tool > edges 

 

We can now select the red 1D elements (plot elements) created in the front face to create the cross 

section 
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On clicking create we get the cross section as below 

 

We assign this cross section to a 1D beam model as below and analyse to get the results. We use the 

same material and boundary conditions and run the analysis. 
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We quickly notice that the results are very different with respect to the solid model analysis. 

Maximum displacement of 1.176E-01 compared to Maximum displacement of 8.549E-04 in the solid 

model.  

Was something going wrong in the analysis? Is the difference related to the 3D to 1D conversion? 

 

What do you ThInK?  

What’s wrong? How to solve it?  

Find a likely answer here … 

http://www.altairuniversity.com/wp-content/uploads/2013/09/cantilever_1_answer.pdf

