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Introduction to Finite Element Analysis 
with the FEBio Software Suite 

About FEBio 

The Finite Elements for Biomechanics (FEBio) package is a multi-platform software package for 
conducting finite elements analysis, specifically designed for biomechanics problems.  It was 
created at the Musculoskeletal Research Laboratories at University of Utah 
(http://mrl.sci.utah.edu/ ) and is maintained by a consortium consisting of them and the 
Biomechanics Laboratory at Columbia University (http://mbl.me.columbia.edu/ ).   

FEBio executables and source code are freely available for non-commercial use at 
http://febio.org/.  

The suite consists of three separate software packages: 

1. PreView provides a graphical user interface (GUI) to create FEA models 
(preprocessing), including mesh generation and editing, specifying of material 
properties, and setting boundary conditions.  Meshes from other software can be 
imported into or exported from PreView. 

2. FEBio is a command line interface that solves the non-linear finite element 
equations based on an input file created in PreView.  FEBio generates output that 
can be visualized and analysed in PostView. 

3. PostView is a GUI that visualizes and analyses the results. 

1. Creating Models in PreView 

PreView’s default interface has an object viewer, menu commands, tools, and property 
browser.  Some important features include: 

• Mesh import and export from the File Menu 

• Mesh object creation tools from the Create Menu 

• Boundary conditions, constraints, materials, and actions (“steps”) from the Physics 
Menu 
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• Details about object and material properties from the Context Tabs, Model Viewer (not 
to be confused with the Graphics View window), and Settings Window  
 

 

Figure 1.  Layout of the PreView interface (reproduced from PreView 1.14 User’s Manual). 

 

Standard PreView Workflow 

1. Import or create objects (“geometry”) 
2. Set boundary conditions, including constraints, forces, and loads 
3. Set up material and its properties and assign to objects 
4. Create mesh 
5. Set analysis steps 
6. Export project for import into FEBio package as a .feb file  (you probably also want 

to save it as .prv file in case you want to modify it later) 
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2. Solving Model in FEBio 

FEBio has a command line interface that is used to load and solve an FEA model that was 
produced in PreView.  You will need to know either the full file path to the FEBio executable 
file or the full path to the .feb file that you saved in PreView.   

On Mac, the path to FEBio is likely to be something like  
/Applications/FEBio2-2.1/bin/FEBio2  

On PC, it will be something like  
C:\Program Files\FEBio2-2.1\bin\FEBio2.exe 

To run a model in FEBio: 

1. Start a command prompt (in Mac start the Terminal application, in PC type 
“Command” in the run/search bar 

2. Navigate to the folder where you saved your .feb file.  The “cd” command changes 
folders.  For example, in Mac you might type something like: 
cd  /Users/pdpolly/Documents/G563/ 
In PC it might be more like: 
cd c:\Users\pdpolly\My Documents\G563\ 
 
Useful Mac folder commands: 

ls –l  lists all the files in current folder 
pwd  prints the full path name to the current folder 
cd  changes working folder 
cd ..  moves up a level to the enclosing folder 

Useful PC folder commands 
dir  lists all files in a current folder 
pwd  prints the full path name to the current folder 
cd  changes working folder 
cd ..  moves up a level to the enclosing folder 

3. Now start the FEBio2 program with the –i option followed by the name of your FEA 
model project file: 
Mac example: 
/Applications/FEBio2-2.1/bin/FEBio2 -i mymodel.feb 
PC example: 
C:\Program Files\FEBio2-2.1\bin\FEBio2.exe –i mymodel.feb 
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4. With any luck, the program will execute, reporting its progress on the screen, and 
will eventually finish by saving the output in the same folder with the same name, 
but extension .xplt.  (e.g., mymodel.xplt) 
 

Note:  You shouldn’t have any trouble running the tutorial examples from the PreView manual.  
Running real data may be more vexing.  The FEBio user manual has a section on 
Troubleshooting, including things to check before you start the model.  One problem seems to 
be that the solution doesn’t converge, common reasons for which are given in this section 

3. Viewing Results in PostView 

1. Open the FEBio output file in the PostView program (note you can turn the object in 
the graphics window) 

2. Chose the property for visualization from the pulldown menu on the tool bar, such 
as Lagrange Strain or stress 

3. Click the rendering button next to the pulldown menu (it looks like a round, colored 
bulls-eye target) 

4. Click the animation play button beneath the graphics window 
5. Click the mesh tool button to see the FEA mesh (by default it is not shown) 
6. If you wish to save the animation as a movie to place in a PowerPoint or other 

presentation, use the Record menu to start it, press the play button, then stop the 
recording from same menu 

 

 

 


