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2) HOW-TO: subduction zone
3) HOW-TO: volcano
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5) CAVEAT: geometry engine
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CUBIT
rﬁ Q http: //www.cubit.sandia.gov/

papers.. Google Bookmark R C A ingvv caltechv @

CUBIT
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- ; Laboratories
AICTAUDIE Y]

2D/3D solid-modeler mesher:
2o — Geometry preparation

— Automatic meshing algorithms
CUBIT To .
o s 20 v —Smoothing

For more than a decade, CUBIT has been the focus of a broad research and development
effort in mesh generation and geometry preparation at Sandia National Laboratories. The

° °
primary recipient and stakeholder for this effort has been Sandia and its sister laboratories T St
within the USA, supporting computational field simulations for a variety of physics codes. In

recent years CUBIT has also become more significant in academia and industry now
supporting hundreds of active users world-wide. In addition to its role as a software provider,

CUBIT encompasses ongoing research efforts to improve and discover new mesh

generation algorithms, develop new tools for geometry cleanup and simplification and handle

ever more complex preprocessing tasks for computational simulations. In developing the —
infrastructure and algorithms for such a comprehensive application, it was soon recognized that solutions developed for CUBIT were
very similar to solutions needed within other applications at the Laboratory. As a result, significant effort in the past few years has been
devoted to separating components of the CUBIT infrastructure or developing new tools as modules that can be used both as components]

of CUBIT as well as third party libraries callable from other applications. Click on a link to get more information about CUBIT and its
related components:

FREE for academic
o - (3009% distribution fee for institution, you can share
with your colleagues inside the institution,fairly )
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CAD MESH

-ACIS (CUBIT, Autocad) Command line Exodus Il (NETCDF)

|IGES (Rhinoceros) «IDEAS-Universal
“Pro/E NASTRAN-BDF

Facets (GOCAD) Patran
*STL € *L.S-Dyna

UURFENT GIFECTORY 16 ~LINUOCUNENTS and Settings\sjowen\Desktop’
Journaled Command: cd “"Desktop”

o cuBITy 15 vx.sac
Feb 21 19:35 11 KB syeep.sat
Feb 9 11143 208 kB UiverPipefssenblyi-deconposed.SAT

[CUBIT> import acis “UiperPipeAssenblyi-decomposed.SAT
: ACIS Uersion 16.0.1.0

vom the input file
[Progress: Processing 28 ACIS Entities: is=sss=ssss=ssss=ssssssszsssssssss >11002

[Constructed 20 Uolunes: 1 to 20
Journaled Command: import acis "UiperPipeAssemblyi-decomposed.SAT"

jcuiT>

Python API

®

Terminal — cubitx —Pro — 93x43 — 32

Comands w11 be journaled € */Users/encmuele/cubito1. jou"

w
w
w
w
w
c w
[T =
MESH GENERATION ToOLKIT
PRE-PROCESSING OF FINITE ELEMENT ANALYSES

User comunity mailing 1ist: cubitesondia.gov
Report bugs and enhancement requests. €0 cubis.helpesandio. gov




i Cubit 11.0b

@ 9o oder 2aalemm e+ [a|a[=]s] [a]a

F @ e Mode - Geom?(ry

Full Tree

Name
@& Assemblies
EH Boundary Conditions
Groups s, - S
@ Volumes . : Action - Webcut

E@Sheet Bodies | _— =
' L a | A& Sy

D.@ |

Sweep Surface

Webcut Target
Volume ID(s) 1

Perform Action Sweep Surface ID 7

g& 9 i % z,’/? % B Sweep Direction

®) Vector

Property Value \ ) Perpendicular

Along Curve

Rotate About Axis

X0
YO
Z -1

__| Distance

¥ Project
®) Through All ) Through Next

To Surface

' | Group Results
L\ ¢ Preview Agply

Creating the new (webcut) volumes...
Created volume(s): 3
Updated volume(s): 1
Modified/Created volumes: 1 3
Journaled Command: webcut volume 1 sweep surface 7 vector 0 0 -1 through_all

CUBIT>

Script Command 1) Error History



i Cubit 11.0b

® 9 90 9@eE 2. e/Em:e|sls]s[A]o]+|-[0|alx|e

F @ e Mode - Geom?(ry

Full Tree

Name
@& Assemblies
EH Boundary Conditions
Groups s, - S
@ Volumes . : Action - Webcut

E@Sheet Bodies | _— =
' L a | A& Sy

D.@ |

Sweep Surface

Webcut Target
Volume ID(s) 1

Perform Action Sweep Surface ID 7

g& 9 i % z,’/? % B Sweep Direction

®) Vector

Property Value \ ) Perpendicular
Along Curve

Rotate About Axis

X0
YO
Z -1

__| Distance

¥ Project
®) Through All ) Through Next

To Surface

' | Group Results
L\ ¢ Preview Agply

Creating the new (webcut) volumes...
Created volume(s): 3
Updated volume(s): 1
Modified/Created volumes: 1 3
Journaled Command: webcut volume 1 sweep surface 7 vector 0 0 -1 through_all

CUBIT>

Script Command 1) Error History



i Cubit 11.0b

® 99999z el emlm el ss|x ]+~ |a]a

2 @
Full Tree

Name
@& Assemblies
EH Boundary Conditions
Groups \
& Volumes B — : Action - Webcut

g Sheet Bodies . ! ) =
. . a | A& Sy

E@ |

Sweep Surface

Webcut Target
Volume ID(s) 1
Sweep Surface ID 7

Sweep Direction
®) Vector

Property % ) Perpendicular
Along Curve

Rotate About Axis

X0
YO
Z -1

__| Distance

¥ Project
®) Through All ) Through Next

To Surface

: " Group Results
L\ 2 Preview Agply

Creating the new (webcut) volumes...
Created volume(s): 3
Updated volume(s): 1
Modified/Created volumes: 1 3
Journaled Command: webcut volume 1 sweep surface 7 vector 0 0 -1 through_all

CUBIT>

Script Command 1) Error History



i Cubit 11.0b

Full Tree

Name
@& Assemblies
EE Boundary Conditions
Croups
& Volumes
@ Sheet Bodies

Sweep Surface

Webcut Target
Volume ID(s) 1

Sweep Surface ID 7

Sweep Direction
®) Vector

Property % ) Perpendicular

Along Curve
Rotate About Axis

X0
YO
Z -1

__| Distance

¥ Project
®) Through All ) Through Next

To Surface
__ Group Results

Prewew Agply

Creating the new (webcut) volumes...
Created volume(s): 3
Updated volume(s): 1
Modified/Created volumes: 1 3
Journaled Command: webcut volume 1 sweep surface 7 vector 0 0 -1 through_all

CUBIT>

Script Command 1) Error History



i Cubit 11.0b

Full Tree

Name
@& Assemblies
EE Boundary Conditions
Croups
& Volumes
@ Sheet Bodies

Sweep Surface

Webcut Target
Volume ID(s) 1

Sweep Surface ID 7

Sweep Direction
®) Vector

Property % ) Perpendicular

Along Curve
Rotate About Axis

X0
YO
Z -1

__| Distance

¥ Project
®) Through All ) Through Next

To Surface
__ Group Results

Preview Agply

Creating the new (webcut) volumes...
Created volume(s): 3
Updated volume(s): 1
Modified/Created volumes: 1 3
Journaled Command: webcut volume 1 sweep surface 7 vector 0 O -1 through_all

CUBIT>

ommand 1) Error History



Full Tree

Name
@& Assemblies
EE Boundary Conditions
Croups
& Volumes
E@Sheet Bodies

Property

i Cubit 11.0b

® 9 99q@eE 2 e e @ m::

(7 Journal Editor

Ry (KD (@ ||| > ||

(&, untitled

name="/Users/emanuele/Desktop/stromboli/stromboli.xyz’
xstep=10
ystep=10
nx=246
ny=246
#fommand = ‘reset"
cubit.cmd(command)
import 0s
command = "set echo off"
cubit.cmd(command)
command = "set journal off"
cubit.cmd(command)
def create_line(n,step,grdfile):
last_curve_store=cubit.get_last_id("curve")
command="create curve spline '
for iin range(0,n):
record=grdfile.readline()
if i%step == 0:
x,¥,z=record.split()
txt="Position'+ X +''+ y+''+ z
command=command+txt
#print command
cubit.silent_cmd(command)
last_curve=cubit.get_last_id("curve")
if last_curve != last_curve_store:
return last_curve
else:
return O
def skip_line(n,grdfile):
for iin range(0,n):
record=grdfile.readline()
u_curve=[]

e

Mode - Geometry

3@ @D
DY &
Entity - Volume

e~

Action - Webcut

a A Sy
E| O &

Sweep Surface

Webcut Target
Volume ID(s) 1
Sweep Surface ID 7

Sweep Direction
®) Vector

Perpendicular
) Along Curve

Rotate About Axis

X0
YO
Z -1

__| Distance

¥ Project
(® Through All ) Through Next

) To Surface

__ Group Results

Preview ARPlY

Creating the new (webcut) volumes...
Created volume(s): 3
Updated volume(s): 1
Modified/Created volumes: 1 3
Journaled Command: webcut volume 1 sweep surface 7 vector 0 O -1 through_all

CUBIT>

ommand 1) Error History




Decompose

SRR
A Y "“ﬂ
“O’O“O‘O‘ﬂ‘!’!ﬂ
S e
¢ L7 A
WL

- ORDER
Set Schemes
& Intervals

Simplify
Geometry

MESHING PROCESS

Merge

=
7p)
T
o
Q.
E




Decompose
Geometry

Simplify
Geometry

£
L
Q6
& -
Oa
-
DO
O w
©
5 5
el U
u..-l
)




create vertex -1300 -1000 O
create vertex -1300 980 O

create vertex 1360 980 0O
create vertex 1360 -1000 O

create curve vertex 1 vertex 2

create curve vertex 2 vertex 3

create curve vertex 3 vertex 4
create curve vertex 4 vertex 1

create surface curve 1 to 4

sweep surface 1 vector 0 0 -1 distance 1200




create vertex 7.1717 -1301.7994 -6
create vertex -19.4544 -1271.4112 -

create vertex -43.1423 -1238.7129
create vertex -63.2362 -1204.8409
create vertex -80.9565 -1167.4718
create vertex -94.7731-1129.5139 -
create vertex -105.2395 -1089.4459 -6

[...]

create curve spline vertex 137 to 198 delete
delete vertex all

DO DD D




//

1314 15

create surface skin curve

delete curve all




webcut volume 1 sweep surface 7 vector 0 0 1 through_all
webcut volume 1 sweep surface 7 vector 0 O -1 through_all

0N & N
8 1 3 @

Full Tree

Name
@S Assemblies
EH Boundary Conditions
Groups
@ Volumes
£ Sheet Bodies

Perform Action
i 2« 3RS

Property Value

t.\
‘

Creating the new (webcut) volumes...
Created volume(s): 3
Updated volume(s): 1
Modified/Created volumes: 1 3

i Cubit 11.0b

® 9 9o ae=2elee/mm i

Journaled Command: webcut volume 1 sweep surface 7 vector 0 0 -1 through_all

CUBIT>

Script

Command

1) Error

History

Sweep Surface

Webcut Target
Volu (s) 1
p Surface ID 7

Sweep Di
Vv

Perpendicular
Along Curve

Rotate About Axis

YO
Z -1

_| Distance

’Z’ Project
® Through All

To Surface

) Through Next

| Group Results

( Preview ) Ark)ply



surface 7 movex 0y 0z -15

webcut volume 4 with sheet extended from surface 7

delete volume 2

webcut volume 1 sweep surface 35 vector -1 0 O through_all

06

unite volume 4 7
unite volume 5 1

EINIENRNESEES

5s @ ¢
Full Tree
Name
» 55 Boundary Conditions
) Groups
» G@Volumes
@S Assemblies

Perform Action
2 W MRS

Property Value

i Cubit 11.0b

® 9 999wz e ale W

7

!,

TN

CUBIT> unite volume 6 3

Updated volume(s): 6

Destroyed volume(s): 3

UNION completed. Created volume 6
Journaled Command: unite volume 6 3

CUBIT> A

Script Command 1) Error

History

N2 EEEINEE s

Mode - Geometry

« [¥] D
it JR
Entity - Volume

&le| |+

Action - Boolean

Volume ID(s) 5 1

__ Keep Originals



webcut volume 3 with plane zplane offset -10 noimprint nomerge
webcut volume 3 sweep curve 102 vector .5 0 1 through_all
unite volume 6 3

webcut volume 8 with plane zplane offset -30 preview

webcut volume 8 with plane zplane offset -30 noimprint nomerge

unite volume 8 9 66 — il Cubit 11.0b
DS@| Y Fe 3999 9R0R 2 & - |H::

Full Tree

» 55 Boundary Conditions
» . . Groups
|»&@Volumes

Q5 Assemblies

4|p
1 &
Perform Action

h?ﬂﬁ@

| Property Value

CUBIT> unite volume 8 9

Updated volume(s): 8

Destroyed volume(s): 9

UNION completed. Created volume 8
Journaled Command: unite volume 8 9

CUBIT> A

Script Command 1) Error History

Mode - Geometry

39 AHD

Entity - Volume

e

Action - Boolean

a A Sy

5 8] x

Unite
Volume ID(s) '5 1
"~ | Keep Originals

&%)



color Volume 4 10 red
color Volume 5 lightblue
color Volume 8 saddlebrown
regularize vol all
Volume 5 rename 'slab'

Full Tree
Name
» 55 Boundary Conditions
) Groups
> E@Volumes
Q3 Assemblies

R

Volume 5

Perform Action
2« RS

Property Value
B General
Id
Type
Name
Color
B Ceometry
Engine
Volume
B Meshing
Is Meshed
Number of Ele...
Intervals
Interval Size
Meshed Volume
Mesh Scheme Default
Smooth Scheme |Untangle

CUBIT>

Journaled Command: volume 8 rename "lithosphere"

Current entity is Volume 4.

Current entity is Volume 10.

Current entity is Volume 5.
CUBIT>

i Cubit 11.0b

® 9/ 90qaeE 2 ale T

Script Command

1) Error

History

Entity - Volume
E "/7

Action - Boolean

a B Sp

r:g@

Unite
Volume ID(s) 5 1

_| Keep Originals
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Merge
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Body 1 and 2 Body 1 Body 1
before imprinting after imprinting



Imprint all
Merge all

Body 1 and 2 Body 1 Body 1
before imprinting after imprinting
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Vol all size 30
Mesh vol all




Surface meshing

Iprimitive

Tr

L]

I TT T

iImesh

Tr



Iprimitive

Tr
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delete mesh volume 10 propagate
surface 78 scheme pave

mesh surface 78
volume 10 scheme Sweep source surface 78 target surface 80 rotate off

Mesh vol all
®06 ifi¥ Cubit 11.0b

D@V Eure 399 90E0E 2. eEE:: oSl lA. 1A 55|

3\ " k Mode - Meshing

3@2@0

Entity - Volume

Poor Elements @‘L‘ 'l ‘g
Quality ” - T - 5 | H‘;.‘H’+

Action - Mesh

2|2 |@|x

(ptior) (Visual) (naly

A ‘Selec( Entities to Mesh
> : “ 10
m ‘ m ‘ O\ - Select Meshing Scheme

Sweep

# Advanced

Perform Action —| Cubit Selects Source/Target

| 2|« |3 ‘ ) 4 ‘ = T Source Surface ID(s) 78

Property Value Target Surface |

= General O te Sweep Direction
Id 5
Type I
Name Surface 80
Color Not Set
B Geometry
Is Merged
Is Virtual N Sweep Smoo!
Engine A
Surface Area 281: ( ) ( Apply Scheme )
Analytic Type
B Meshing
Is Meshed ) Scheme: Default [ Mesh )
Number of Ele...

__| Rotate

@ Check For Overlapping Surfaces

Intervals 1
Interval Size 30
Meshed Area CUBIT> volume 10 scheme Sweep source surface 78 target surface 80 rotate off

Mesh Scheme  |Pave Journaled Command: volume 10 scheme sweep source surface 78 target surface 80 rotate off

Smoothischemelljntang’e CUBIT> volume 10 sweep smooth Auto

Journaled Command: volume 10 sweep smooth auto

CUBIT> |

Script Command 1) Error History

Working Directory: /Users/emanuele/Desktop







quality volume all Shape global list

quality volume all Shape global high .3 draw mesh list
list model

8066

i Cubit 11.0b

&@ Volume BT

L)
(=&
g

Mode - Meshing
(ptior) (Visual) (naly

=0

Entity - Volume
Results Quality

Volume ID(s) .aII
Quality Metric = Shape

. ] Summary Options

/ ® Combined Summary
Perform Action
|2 &

~) One Summary Per Entity
Property

# Filter Element Quality Range
Upper Limit 3

Lower Limit |

| Filter Using Element Quality Rank
¥ Display Graphical Summary

¥ Draw Mesh Elements

—| Draw Histogram

—| Monochrome

@ Clear Display for Mesh

| Print Text Summary

)

( Apply )

Green ranges from 2.816e-01 to 2.876e-01 (11 entities)
Cyan ranges from 2.876e-01 to 2.937e-01 (15 entities)
Blue ranges from 2.937e-01 to 2.998e-01 (28 entities)

Journaled Command: quality volume all shape global high 0.3 draw mesh
CUBIT>

Script Command 1) Error History



reset vol all

create group 'curve_or'

group 'curve_or' add Curve with Y_coord > 970
group 'curve_or' add Curve with Y_coord < -900
group 'curve_v' add Curve all except curve in group 2

006 il Cubit 11.0b

DS@NHEull> e 39 9SIoRNSIE QR $EE: ool + 1A

Full Tree

Name
» 55 Boundary Conditions
v. . Groups
. picked

> curve_or

b icurve_v
» @ Volumes

QS Assemblies

Perform Action
k|o|E|m|x|e

Property Value

CUBIT>

CUBIT> curve all visibility on

CUBIT> body all visibility on

CUBIT> |

A

Script Command 1) Error

History

Entity - Volume

Dol |+ |

EINEE

w|u]9][8]x)
]

Volume ID(s) >aII
Quality Metric = Shape

Summary Options
(® Combined Summary

~) One Summary Per Entity
# Filter Element Quality Range

Upper Limit >.3

Lower Limit |

| Filter Using Element Quality Rank

fzf Display Graphical Summary
@ Draw Mesh Elements

| Draw Histogram

"1 Monochrome

¥ Clear Display for Mesh

| Print Text Summary

( Apply )



vol all size 30
curve in group 3 interval 55

curve in group 3 scheme dualbias fraction 0.04
mesh vol all

delete mesh vol 10 prop
surface 80 scheme pave
volume 10 scheme Sweep source surface 80 target surface 78 rotate off
mesh surface 80
mesh vol all
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block 1 volume 8, block 2 volume 10 4, block 3 volume 6 , block 4 volume 5
nodeset 1 surface 31 34 39 72 80, nodeset 2 surface 29 78 74 41 36

nodeset 3 surface 77 75 33 , nodeset 4 surface 42 40 50 , nodeset 5 surface 70 10, nodeset 6 surface 26
group "fault" add node in surf 73 79 with y_coord < 295 and with (y_coord + 300 > 0 and x_coord < 127 >0 )

nodeset 7 group 4
export mesh "subduction.e" overwrite

e 606 il Cubit 11.0b

7 %99/ 90ReE 2alaé@mlelss]s[A]-|+] -]
Full Tree : éielﬁﬁsa

Name X
Entity - Blocks

w55 Boundary Conditions
@Blocks (4)
@Block
@Block
@Block - ‘
 Dlock e A Block ID 1
¢ ¢Nodesets (7) - ” ’
FiNodeset . ) Select
}$Nodeset A S : > as A ~) Group

— v . B o . = 3
}INodeset - s o \ a” Y , ® Volume

Volume 4 & o ‘ a? = _ Surface
5] p 3 ad o at ) Curve
s ) Vertex
Perform Action 4 a’ 2 a’ a® s \ - ~ Hex
P P E P v ) P ) a ’ P - - .
K HE . 347, ° L A AT, a® , . ID(s) 8
Property Value 2 y ‘ : 4 4 a 3 : - S \ ' a? a’y
= General S T v . < ; \ - - ; —| Reset All Blocks
Id F] g ’ y - y 3 \ 24 : —
Name \ )
Description
Color Not Set
Node Count

CUBIT>
CUBIT>
CUBIT>
CUBIT>

CUBIT> high node in surf in nodeset 1
CUBIT> |

~ Script | Command | A, Error | History



Immersive Topology
Environment for Meshing

Prepare Geometry
Follow the steps below to help prepare
vour geomelry foe meshirng

Run Checked Disgnostics
0 v Fmnvahd topology

Remove small

0 v features

J v Connect volumes

Build meshable

O v  topology

Set element sizes

Cr:ﬂ‘lpb‘.r’t_: one geomelry preparaton
phase can sometimes nktoduce problems

n ancther. You may need to revick steps
ca

10 make sure all problems e resolved
completely

¥ More Information Done

ITEM integrates model building expertise within a
smart system that will diagnose potential problems
and visually preview specific solutions that can be
easily executed.

Many of the solutions developed in ITEM are exclusive
to this tool and represent a significant advance is pre-
processing technology for analysis. For example, the
ability to automatically rebuild the local topology of a
solid model to simplify the model for analysis, the
ability to adjust local topology to correct for
misalignments in assemblies as well as the ability to
present alternatives for geometry decomposition to
admit a hexahedral mesh topology......


http://cubit.sandia.gov/help-version11.0/item/item.htm
http://cubit.sandia.gov/help-version11.0/item/item.htm
http://cubit.sandia.gov/help-version11.0/item/item.htm
http://cubit.sandia.gov/help-version11.0/item/item.htm




OP€N “geometry_stromboli_600m.sat"
surface 4 size 900

surface |8 size 300

surface 26 size 100

surface 4 18 26 scheme pave
mesh surface 4 |18 26

vol all size 100

mesh vol all




OP€N “geometry_stromboli_600m.sat"
surface 4 size 900

surface |8 size 300

surface 26 size 100

surface 4 18 26 scheme pave
mesh surface 4 |18 26

vol all size 100

mesh vol all




OP€N “geometry_stromboli_600m.sat"

surface 4 size 900

surface |8 size 300
surface 26 size 100

surface 4 18 26 scheme pave

mesh surface 4 |18 26
vol all size 100

mesh vol all



OP€N “geometry_stromboli_600m.sat"
surface 4 size 900

surface |8 size 300

surface 26 size 100

surface 4 18 26 scheme pave
mesh surface 4 |18 26

vol all size 100

mesh vol all




OP€N “geometry_stromboli_600m.sat"
surface 4 size 900

surface |8 size 300

surface 26 size 300

surface 4 18 26 scheme pave

mesh surface 4 |18 26
vol all size 300

mesh vol all
refine hex in sciara with Z coord > -2000....
... except hex in node in (sea volcano)



OPE€N "geometry_stromboli_600m.sat" (\/ ""'|| |'l 'yl:ﬁ"
surface 4 size 900

surface |8 size 300

surface 26 size 300

surface 4 18 26 scheme pave

mesh surface 4 |18 26
vol all size 300

mesh vol all
refine hex in sciara with Z coord > -2000....
... except hex in node in (sea volcano)



OP€N “geometry_stromboli_600m.sat" ;ﬁ%

surface 4 size 900

surface |8 size 300

surface 26 size 500

surface 4 |18 26 scheme pave

mesh surface 4 |18 26
vol all size 300

mesh vol all
refine hex in sciara with Z coord > -2000....
... except hex in node in (sea volcano)



OP€N “geometry_stromboli_600m.sat"
surface 4 size 900

surface |18 size 300

surface 26 size 300

surface 4 18 26 scheme pave
mesh surface 4 |18 26

vol all size 300

R
‘v'?’,{.\k\



OP€N “geometry_stromboli_600m.sat"

webcut volume all with plane zplane....
.... offset -2000 noimprint nomerge

imprint volume all

merge volume all

surface 4 size 900

surface 18 26 size 900

surface 4 18 26 scheme pave

mesh surface 4 18 26

volume all size 900

mesh vol all



OP€N “geometry_stromboli_600m.sat"
webcut volume all with plane zplane....

.... offset -2000 noimprint nomerge
imprint volume all A
merge volume all
surface 4 size 900
surface 18 26 size 900
surface 4 18 26 scheme pave
mesh surface 4 18 26
volume all size 900
mesh vol all



OP€N “geometry_stromboli_600m.sat"

webcut volume all with plane zplane....
... offset -2000 noimprint nomerge

imprint volume all

merge volume all

surface 4 size 900

surface 18 26 size 900

surface 4 18 26 scheme pave

mesh surface 4 18 26

volume all size 900

mesh vol all




OP€N “geometry_stromboli_600m.sat"
webcut volume all with plane zplane....
... offset -2000 noimprint nomerge

imprint volume all gf |

merge volume all

surface 4 size 900

surface 18 26 size 900
surface 4 |18 26 scheme pave
mesh surface 4 |18 26
volume all size 900

mesh vol all

p






in volcano sciara volcano@A sciara@A

refine hex

fine hex in sciara

re



CUBIT: } Is a command-line driven code

“create brick x 10”

“mesh volume all”
} i1s accessed via CUBIT Interface
} i1s loaded as a component into Claro (GUI)

CUBIT Interface: } is accessible via Python inside Claro

bmmand 1y Error History

We can use Python and CUBIT to mesh a volume




Cubit 11.0b

P 99993 9E2aa¢EEes s n ~nlale 8 8

39 4ED
Journal Editor (Python) e xlap

e o6 @ Journal Editor

DNE v ® > e w

7. Untitled

name='sum_topo.txt'
xstep=20

ystep=20

nx=290

ny=177

exag=>50.

grdfile = open{name, 'r')

coordx=[]
coordy=[]
elev=[]

icoord=0
for ix in range(0,nx):
for iy in range(0,ny):
x,¥,z=map(float,grdfile.readline().split())
if ix%xstep == 0:
if iy%ystep == 0:
coordx.append(x)
coordy.append(y)

%>vmin=min(v_curve)

%>cubitcommand= ‘create surface net u curve "+ str( umin )+'to "+str{ umax )+ 'v curve '+ str( vmin )+ ' to "+str( vmax )+' heal'
%>cubit.cmd(cubitcommand)

Creating net surface...

Journaled Command: create surface netu curve 1 to 15 vcurve 16 to 24 heal

%>

Script Tab (Python Interpreter)



Examples:

Query:

cubit.get last id("vertex")

Executive:

command = 'create vertex

cubit.cmd (command)

for ix in range (0,nx):
if ix ==0:
store_vertex=0
else:

store_vertex=cubit.get last id("vertex")

for iy in range(0,ny):

x,y,2z=map (float,grdfile.readline() .split())

if ix%xstep == 0:
if iy%ystep == 0:
cubitcommand= 'create vertex
cubit.comd (cubitcommand)

'+ str( x ) +'

'+ str( y )+'

'+ str(x)+' '+ str(y)+'

'+ str( z%*exag )

'+ str(z)



|) Stromboli.txt (40 m topography)\

2) create topography.py

(D Journal Editor
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name="'/Users/emanuele/Desktop/stromboli/stromboli.xyz’
xstep=10
ystep=10
nx=246
ny=246
#kommand = ‘reset"
cubit.cmd{command)
import 0s
command = "set echo off"
cubit.cmd{(command)
command = "set journal off"
cubit.cmd{command)
def create_line(n,step,grdfile):
last_curve_store=cubit.get_last_id("curve")
command='create curve spline '
for iin range(0O,n):
record=grdfile.readline()
if i%step == 0:
x,y,z=record.split()
txt="Position "+ X +''+ y+''+ 2z
command=command+txt
#print command
cubit.silent_cmd(command)
last_curve=cubit.get_last_id("curve")
if last_curve != last_curve_store:
return last_curve
else:
return O
def skip_line(n,grdfile):
for iin range(O,n):
record=grdfile.readline()
u_curve=[]
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Default CUBIT model file is "/Applications/CUBIT_11_0/cubitO1.cub’

Journaled Command: reset

Script Command Error  History

Working Directory: /Applications/CUBIT_11_0




{2} create surface net u-v curve




CUBIT FILE: geometry layer + meshing layer

ACIS

Nurbs

Triangulate
surfaces

> Main engine
> All the features of CUBIT are available

(cleanup tool, imprinting, decomposition geometry)
> Perfect for mechanical object (CAD...)
> Heavy usage of memory

> ACIS/Nurbs are not common in geoframeworks
(Rhynoceros)

> Best option for us: creating the geometry in CUBIT

> secondary engine
> NOT all the features of CUBIT are available

(cleanup tool, imprinting, decomposition geometry are in
developing mode)

> Perfect for GOCAD (see ts2fac.py)

> Much less usage of memory

> Triangulate surfaces are everywhere in geophysics

> Best option for us: creating and decomposing the
model not in CUBIT



layer

ing

> cleanup the model and prepare it for meshing

> ex. composite

intermediate > mainly only with ACIS geometry engine

layer

geometry layer + meshi

CUBIT FILE




| have a facet file from GOCAD and it’s a 4 side surface (MAP)

import facets "cfma_sa_cholame_extrapolated complete.facet” feature angle 115.00 linear merge
surface | size 5000

mesh surf |

surface | scheme Map

mesh surf |

create acis from surf |

del surf |



| have a facet file from GOCAD and it’s a 4 side surface (MAP)

import facets "cfma_sa cholame_extrapolated complete.facet” feature angle | 15.00 linear merge
surface | size 5000
mesh surf |

surface | scheme Map
mesh surf |

create acis from surf |
del surf |




| have a facet file from GOCAD and it’s a 4 side surface (MAP)

import facets "cfma_sa cholame_extrapolated complete.facet” feature angle | 15.00 linear merge

create acis from surf |
del surf |




| have a facet file from GOCAD and it’s a 4 side surface (MAP)

import facets "cfma_sa cholame_extrapolated complete.facet” feature angle | 15.00 linear merge
surface | size 5000
mesh surf |

surface | scheme Map
mesh surf |







CAMPI FLEGREI CALDERA (I)

Numb. Elem. : ~6.200.000 - 256 processors - ~300 s wall clock
Ah surface: 60 m Area: 800 km?
Accuracy: period down to .16 s (6 Hz)
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