GiD-Safir Tutorial - 12/2011

Example for GID-SAFIR 3D Structural
Analysis

Exercise n°6 - Beam 3D
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1. Create a new project of type Safir_Structural_3d

From the pull down menu select:

>  Data->Problem type->SAFIR20011->Safir_Structura_3d

Enter name of the project
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To save the project select (or use icon on the left):

»  Files->Save

A If Caps lock is active on your keyboard, shortcut don’t work

Enter a file name, eg.: Beam3D
GiD creates a directory with the name Beam3D.gid

GiD creates a number of system files in this directory.

or ‘-Ta. or [Ctr] +s]

When you start the SAFIR calculation the SAFIR ./N and .OUT file will be created here. Before

starting a calculation all .TEM files must be placed into this directory.
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2. Create the system geometry

To change to the 3d isometric view select from the pull down menu:
>  View->Rotate->isometric
If you want to define a point of view by your own use:

> View->Rotate->Trackball or [F7] or 0

Create the system lines:
> Geometry->Create->Straight Line or \_
Enter in the command line (at the bottom of the widows):

0,0,0 4,0,0, and press [Enter]
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To change the view, select from the pull down menu:

»  View->Zoom->Frame or [F11] or ég
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3. Define constraints for the supports:

From the pull down menu select

» Data->Constraints

Select y and z constraint and x rotation constraint and assign it to the left points of the

beam

.l Constraints
@

Poirt-Constraints - @
7 ¥-Constraint:

v “-Constraint:

IV Z-Constrairt:

vV ROT¥ Caonstraint:

[ ROTY Canstraint:

[ ROTZ Caonstraint:

Azzign Entities Dirawe Unazzign

Cloze

Select x,y and z constraint and x rotation constraint and assign it to the right point of the

beam.

.l Constraints
@

Poirt-Constraints - @
v #-Constraint:

v “-Constraint:

IV Z-Constrairt:

vV ROT¥ Caonstraint:

[ ROTY Canstraint:

[ ROTZ Caonstraint:

Azzign Entities Dirawe Unazzign

Cloze
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In the dial box, with Draw->Colors you can display the constraints.

ﬁ Safir_Structural_3D Project: Beam 3D M
Files Wiew Geometry Utiities Data Mesh Calculate Help
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Mow an, conditions will be drawn by color ;l %=3.895

press 'escape’ to leave p=2193
=l z=0

Command: | 4

Press Finish or [Esc] to leave this view mode
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4. Define loads

From the pull down menu select:

> Data->Loads

[l—ﬂ Loads E}
s N
Bear-Load - ﬂ
# Pressure |EIEI7
" Pressure W
Z Pressure W

| Azsign Entities Diraw Unazzigh

Cloze

In the dial box select Beam-Load L and enter a Z-Pressure of —=10000 N/m and a Y-Pressure

of -1000 N/m and Assign it to the beam.
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Command: | -+

To display the loads select Draw->Colors in the dial box

Press Finish or [Esc] to leave this view mode
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5. Create Local axes

Local Axes: The orientation of the cross-section is controlled by defining a local axes X'Y’Z' —

system.

Global axes system

Beam
Y

Local axes system

& Unlike SAFIR which needs a 4th node to describe the orientation of a cross section on a
beam, the  GIiD-SAFIR  interface  uses a local X'Y’Z' axes  system.
When you start the SAFIR calculation the GiD-SAFIR Interface creates the 4th node in the XY’
plane. If the center of the local axes is not located on the system line of the beam, the
direction vector of the Y’-axis is used together with the starting point of the beam to define
the 4th node. However the GiD-SAFIR interface will issue a warning message in the View-

output window of the calculation run

The objective is to create one named local axe (LAX) with a X’ direction and an angle as

shown in the figure below.

From the pull down menu select:

> Data->Local Axes->Define
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—

r value window X

0 Enter name of new local axes

Lewd v

Uk LCancel

Enter the new local axe name LAX

Fﬁ Safir_Structural_3D Project: Beam3D uw
Files View Geometry  Utilities Data Mesh  Caloulate  Help
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®
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A,

Drawing 1 local axes -
Enter local axes names to draw or no draw
b

Command: I -+

Select XandAngle
Press [Ctrl+a] in order to select the local axe center (left point of the beam) then do the same

operation to select a point in the positive x’ axe of your local axe (right point of the beam).
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Set an angle (90°) in order to get your y’ direction (4th node)
To draw local axes select:

» Data->Local Axes->Draw all
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6. Assign temperature files (.TEM files)

The objective is to assign the .tem file name HEB200_3D to the system line

From the pull down menu select:

> Data->Properties

In the dial box change the File-Name: Safir.tem to the temperature file (.TEM file) of the
cross-section, in this case HEB200_3D.tem

Change Local-Axes from -Automatic- to LAX

rﬁﬁ Properties 1
N
BEAM Crozz Section - k2 .@
File-f ame Im
Local-fxes LAz —

Mumber of material: 1 -

Matl Global Mr|1
b at2 Global Mr
bdata Global Hr
tatd Global Mr

Azsign Entities Diraws Unasgzign

Close

A In this case all cross-sections have just one material

Assign the HEB200_3D.tem section to the beam
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07 Safir_Structural_3D Project: Beam3D m
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Pick LEFTMOUSE to desplace view [ESC to quit) [ if preszent, mouse wheel zooms)
Pick LEFTMOUSE to desplace wiew [ESC to quit).

Command: |

To display Property select in the dialog box:

> Draw->Colors
Press Finish or [Esc] to leave this view mode
A Now you have to open the heb200_3D.gid file you already realized (Exercise n°2).

Select the .TEM files (heb200_3D.tem) and copy it into your new “Beam3D.gid”

directory
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7. Define global materials:

To define material select from the pull down menu:

» Data->Material
In the general tab, put one material and in the Materiall tab, fill as shown below

#; Material
)

General  Materiall ]

Materiall STEELEC3I —

Matl E-Maodulus |2.7e11
batl Poiszon ratio 0.3
ka1 *rield strength | 3.558

Accept Cloze

Click on Accept to confirm

8. Define the Mass

To define to define the mass for dynamic calculation, select from the pull down menu:
>  Data-> Mass

Select the L button, put 100 kg/m as Distributed-Beam-Mass and 2 as Rotational-Inertia

¢ Mass for Dynamic Calculation
@ \"’J
b azz on Beam - k2 .@

Dizgtributed-B eam-k asz | 100
Fiotational nertia |4

Azsign Entities Diraw Unazzign

LCloze
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Assign the mass to the element
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Command: |

To display Property select in the dialog box:

> Draw->Colors

Press Finish or [Esc] to leave this view mode
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9. Define general data

Select from the pull down menu:

» Data->Problem Data

And fill as shown below

-

v General

Caloulation parameters ] Output optional results |

Title 1|5 afir_Static_30
Title 2 |Mezh_from_GIC

SOLVYER  PARDISO —

MCORES 1

Loads DY¥MAMIC APFR NRE -

Corvergence  COMEBACK, —

TIMESTEPMIM |1.0e-5
PRECISIOM |1.0e-3

HGEOEEAM 1

NG |2

MHFIEEREEAM | 333

NGEOTRUSS |0
NGEOSHELL |0
MGSHELLTHICK. |3
NREBARS |0

LOAD FUMCTIOMN FLOAD —

TIMESTEF 4

LFTIME |2400

TIMESTEPR2: | 3E.
TIMEFRIMT 10

Enter the following

NGEOBEAM = 1 (number of .tem files used)

NFIBERBEAM = 398(max. number of fibers)

TIMSTEP, UPTIME, TIMEPRINT as needed

L.Gallois
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A Nfiberbeam is equal to 398 in this case, the only way to know this number is to open the
.TEM files you are using with a text editor and read the number of fiber beam on each of
them (on the first line). Keep the largest fiber beam number you found and use it as your

Nfiberbeam in your problem data.

& The Postprocessor Diamond can’t open a file bigger than 1.1 Go. It’s important to choose

your Timestep and other output optional results carefully

A You can change TimestepMin, Precision, Timestep, Ttimestepmax and Timeprint as
needed but you have to be careful that your UPTIME is less or equal to the UPTIME

used for sections 2D calculation

Click on Accept to save your modification

L.Gallois

15



GiD-Safir Tutorial - 12/2011

10.Generate the mesh:

Select from the pull down menu:
> Meshing->Generate or [Ctrl + g]
Enter the element size of 0.2 m

If you are not satisfied with the mesh repeat meshing and change the element size.
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11.Start the calculation:

Select from the pull down menu:

» Calculate->Calculate window

Click on the Start button then on the Output view button

-~

¢l Process window
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Project

Start time D
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Output view
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Click the Start button and then the Output view button GiD creates a .IN file in the project
directory and starts the calculation. In the output window you can watch the calculation
progress from SAFIR and the GiD interface program which generates GiD postprocessor files

from the .OUT file.
A If SAFIR found some errors in the .IN file you will also see the error message in this window. It

happens for example when you forgot to copy a .TEM files into the project directory, or if you

put a wrong number of NGEOBEM or NFIBERBEAM.
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