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Exercise 3.1: Nonlinear Static Model Setup of a Simple Beam 

This exercise runs a static analysis on a laminate clamped beam [0, -45, 45, 90] with uniform 
thickness equal 1 mm for all plies. The problem intends to describe all the details involved in a 
composite analysis using the PCOMP card. 

Problem description 

Model Information 

• Geometry:  

o (x = 100, y = 10, z = 10 mm) 

• load case:  

o Force = 600N 

• Material: Steel 

Problem Setup 

You should copy these files: beam_bending_blank.fem
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Step 1: Import the model into HyperMesh Desktop. 

1. Launch HyperMesh Desktop with User Profile > RADIOSS > BulkData. 

2. Import the HyperMesh solver deck beam_bending_blank.fem.   

The loaded *.fem file showing the RBE3 present at the loading end 

Step 2: Create the material and property cards 

1. Create a isotropic material (MAT1) named Steel and add the values shown below using 

the Card Image editor: 

2. While still in the Card Image editor for this material, select the MATS1 option in the lower 
section by checking the box.  The Card Image editor now shows options for adding 
nonlinear properties to this material. 

3. Select additional options for the MATS1 section of the card as shown below: 

These options set turn on plasticity for the steel beam and set the yield limit to 230.  Beyond this 
limit, plasticity effects will dominate in the model. 

4. Create a PSOLID property named Beam and assign the material Steel to it. 
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5. Right-click on the component Beam in the Model Browser to bring up the context-sensitive 

menu and select the Assign menu option.  Select the property Beam from the drop-down 

menu and click Assign to assign the property to the component. 

Step 3: Constrain and load the model 

1. In the Model Browser, right-click on any open area and select Create > Load Collector to 

create a load collector.  Name the load collector SPC.  Repeat this process to create a load 

collector named Load.  Since we will be creating the SPCs first, we must set that load 

collector as the current one.  Right-click on the entry for the load collector SPC and select 

the Make Current option to make that the current load collector. 

2. In order to constrain the model, go to the Analysis page and select the constraints panel.  

Use the Top View  icon to orient your model with the RBE3 on the right side of the 
graphics area.  Select all of the nodes on the leftmost edge of the model as shown in the 
figure below. 

3. With these nodes selected, ensure that DOFs 1-3 are checked and DOFs 4-6 are 
unchecked on the right side of the panel (shown below).  Select create to create the SPCs 
that constrain the model.  Click return to exit the panel. 

      

4. In order to load the model, right click on the Load load collector and select Make Current

from the context sensitive menu.  Then, right-click on the RBE3 component and select 

Isolate Only from the context-sensitive menu options.  This should leave just the RBE3 at 

the end of the beam showing.  Select the Rear View display button  to display the RBE3 
head on. 

5. For the node selection in the forces panel, simply select the single node at the center of the 
RBE3.  Ensure that the system selector is toggled to global system, and set the vector to the 
settings shown below.  Click create to create the force on the center of the RBE3. 

Note: The force may not display on the RBE3 because we used the Isolate 
Only option to view just the RBE3.  This automatically turned off the 
visualization for all other components and loads in the graphics area.  
They can be turned back on by clicking on the FE Entities icon next to the 

Load load collector in the model browser ( ). 
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6. Next we need to create a NLPARM card to incrementally apply the load.  Right-click on 
Load Collector in the Model Browser and select Create to create a new load collector of 

card image NLPARM named NLPARM.  Ensure that “Card edit loadcollector upon creation” is 

checked before clicking Create.  Within the card editor, set NINC to 10 and click return to 

exit the card editor.  This tells the solver to iterate 10 times and successively apply another 
1/10 of the total load to the model in each iteration. 

7. Finally, we will create the subcase that will apply the set constraints, load, and nonlinear 
parameters to the model for solution.  On the Analysis page, click on loadsteps to access 

the LoadSteps panel.  Enter LS_NLSTAT for the name and set the type to Non-linear 

quasi-static.  Check the boxes next to SPC in order to activate them and click the equals 

sign to set the selected load collector to SPC.  Repeat the process for the LOAD and NLPARM

boxes to load those respective cards in the proper places.  Click create to complete the 
loadstep creation, and click return to leave the panel. 

Step 4: Run the model 

1. In the Analysis page, click on the RADIOSS button to open the RADIOSS bulk solver 
panel. 

2. Click the save as… button and save the file in the user directory as 
NLSTAT_beam_bending.fem

3. Click the RADIOSS button to run the model analysis. 

4. When the analysis is complete, the HyperView button will become available.  Click it to 
launch HyperView to post-process the model. 

Step 5: Post-process the solved model 


