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CUBIT, cubit.sandia.gov
Finite-element mesh generator

Developed by Sandia National Laboratory
GUI interface reduces learning curve
Relatively inexpensive
Scripting via Python and journal files
Trial version available from www.csimsoft.com

Geometry engine
Construct domain geometry using simple, yet powerful tools
Spline surfaces and curves
Some support for mesh surfaces (e.g., triangular facets)

2-D and 3-D structured and unstructured meshes
Triangular cells
Quadrilateral cells
Tetrehedral cells
Hexahedral cells
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Generating a Mesh
General workflow for using CUBIT with PyLith

1 Create the geometry
Build geometry from bottom-up
(points-curves-surfaces-volumes)
Import geometry from other geologic models

2 Set the discretization size meshing scheme
3 Mesh the geometry
4 Specify the boundary conditions and materials
5 Export the mesh
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Using CUBIT

GUI
Interactive mesh construction
Constructing journal files and Python scripts

Command line
Can be run in batch mode and with or without graphics
Useful for generating large and/or complex meshes

Journal files and APREPRO
Enables scripting with variables and units
Limited to CUBIT commands and a few simple functions

Python scripts
Generate CUBIT commands
Full capabilities of Python programming language
Restricted to Python interpreter distributed with CUBIT
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Materials and Boundary Conditions

Blocks = materials
block 1 volume foot inner

block 1 volume 1 to 8

block 1 name "foot walls"

Nodesets = groups of nodes for boundary conditions and
faults
group "fault" add node in fault inner

nodeset 10 group fault

nodeset 10 name "fault"
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Exporting to PyLith

Export mesh
export mesh "out.exo" dimension 3 overwrite

In pylithapp.cfg

[pylithapp.mesh generator]

reader = pylith.meshio.MeshIOCubit

reader.filename = out.exo
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CUBIT Tips

Can select multiple entities at once in many ways
draw volume all with x coord > 0.0

curve all in volume 1 to 3 5 visibility off

Use tree view and info panel (or Python) to find
names/numbers/geometry information
Make sure to

reset between tests/runs
undo off avoids bug in losing names of entities
Merge/Imprint all entities before meshing

Journal files and APREPRO
Use journal files to save commands
Use APREPRO for units and variables
Every command is echoed in the command panel (copy/paste
into journal files)
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CUBIT Resources

CUBIT website, sandia.cubit.gov
User manual
Tutorials (geometry with cones, prisms, spheres, etc)
Support via email

CIG website
Slides from past CUBIT tutorials at Crustal Deformation
Modeling workshops
www.geodynamics.org

→ Community

→ Working Groups

→ Short-Term Crustal Dynamics

→ Workshops

Example files
Some support for mesh surfaces (e.g., triangular facets)

GeoCUBIT developed by Emanuele Casarotti
Python scripting of CUBIT for SPECFEM3D
Available from CIG code repository
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