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1. Create sections

This example is a 3d frame with the following system geometry and beam profiles. There
are 3 temperature zones, the .tem files used are HEB220BO.tem (cold), HEB220B1.tem
(715° max), HEB220B2.tem (476°max); IPE550B0 (cold); IPE550B1.tem (715° max),
IPE550B2.tem (476° max).

IPE550B1 section is the same section than created during exercise 3. BO are cold section
and B2 is an other user-temp curves attached in the « section » file. We add torsion for 3D
calculation, as explained in exercise 2, part 2.

HEB220.tem and IPE550.tem steel Mechanical properties: E-Modulus = 2.1e11, Poisson
ratio = 0.3 and Yield strength = 3.55e8 N/mA2.

IPE550.tem concrete properties: Poisson ratio = 0.3, Compressive strength = 3.0e7 and

tension strength =0

IPES50 HEB220
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2. Create a new project of type Safir_Structural_3d

From the pull down menu select:

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

4 Safit_Structural_30 Project: UNNAMED 8=
Files View Geometry Utilities | Data Mesh Calculate Help
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® @ Constraints SAFIR20070 L4
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a7 = — Intermet Retrieve.. Safir_Thermal_3d
@ # g o M Load.. Safir_Thermal_tsh
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Mathing zaved .;I
Enter name of the project

H Command: | —t-

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

> Files->Save or @ or [Ctrl +s]
A If Caps lock is active on your keyboard, shortcut don’t work

Enter a file name, eg.: Hall1_3D

GiD creates a directory with the name Hall1_3D.gid

GiD creates a number of system files in this directory.

When you start the SAFIR calculation the SAFIR ./N and .OUT file will be placed in this

directory.
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3. Create the system geometry

To change to the 3d isometric view select from the pull down menu:
»  View->Rotate->isometric
Or if you want to define a point of view by your own use:
»  View->Rotate->Trackball or [F7] or {)
Create the system lines:
» Geometry->Create->Straight Line or \
Enter in the command line (at the bottom of the widows):

0,0,00,0,4 @0,8,0 @0,0,-4 and press [Enter]

¢! Safir_Structural_3D Project: UNNAMED == E
Files  Wiew | Geometry Utlities Data Mesh Calculate  Help
0 @ Q Yiew geometyy b #‘J Q q} e Layerd = | @ ? ﬂ Eil]\l'ersicn‘i
ﬁ Y a Create * @ Paint
é'}) IE & 0 E;Itete : \ Straight line

T — 3 NURES ine
5@ @ 0 Parametric: line...
é&, — B& £) Palyline

— -

E t:w 1 A 4
f S NURBS suface 3
LA ﬂ Parametric surface...
\ q Contact surface

Surface mezh
Bt _
= i valume 3
@ .-7’ Contact k
H_) f‘Z, Kl Object 4
<1 [,
=
& 5w
2 A
QMK y
Pick an existing point ;I #=-5.596
Center of rotation not changed y=-2.798
=l =0

Command:  [0,0.00,04 @0.6.0@0.0-4 EH

The first frame is created.
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To create the 2 other frames Select:

» Utilities->Copy or [Ctrl + c]

For Entity type, use: Lines
Enter for Second point: x = 5
Enter for multiple copies: 2

Select all lines and press [Esc]

47 Safir_Structural_3p Project: UNNAMED (M= =)
Files Wiew Geometry |Utilities Data Mesh Calculate Help
COOIRT e ok | x| @ 7|4 | i
c@ ® "j}‘ 9 Preferences... Chrlp “ Copy :
31_3‘! E@ %La}lers... Ctrl-l Enttids e ,Lines—"
S Toal 3
ﬁ .@ @ i Transformation: ITransIation x
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ﬁéHE& 0 m— - First poiet———————————— =
— Move... el : oo
Q XY T w. |00
s M) Status... | v 0o
." @ RE List 4 a z |00
-: <1 ohunter ~Becond point
'9 N b |5
H\ * Sinal : |—__ w00
— Swap nomals 14 2z |D_D =
=
\_,\:-'-l 1,2- Distance
Ti 7 Dimgnsion 4 LI
ﬂ fi_ Repair model I~ Duplicate entities
ﬁ:ﬁ %"g Do extrude: IND z
‘Ei g [T Create contacts
ﬂ W Mairitain layers
&

Multiple copies: |2
v Select

L |

Saving backup file 'C:ADOCUME ~1hgallolo\LOCALS =15 T emphgid2tbackup-3788.aid"...
Saved

Command: |
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To see nodes and beams numbers select:

»  View->Label->All

Files  ‘iew Geometry Utlities Data Mesh Calculate Help
in
rsion 9
) GiDve

%= Ke VAN Fo RN ¥ iy e ®?

SO T

i)
Er =

A )
S EPERSFRL9AL

o

Enter name of the project

[ Saved OK. Leaving

|| Cammand: |

To connect the endpoints of columns in x direction, select:

» Geometry->Create-> Straight Line

Press [Ctrl-a] and pick points 2, 6 and 10 and press [Esc]

Then do the same operation with points 3, 7 and 11
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Divide beams 2-3, 6-7, 10-11, 3-7, 7-11 in 2 pieces by using:

> Geometry->Edit->Divide->Lines->Num Divisions

Put a number of divisions of 2

Select all beams you want to divide and press [Esc]

Intersection 4
Suiface boolsan op 4
Wolurie boolean op. 4

A »
Y

RESPEPRFALIAAN ][] @

910N BEA|

4l Safir_Structural_3p Project: Structure 3D |9 [=1 X
Files  Wiew | Geometry Utilities Data Mesh Calculate  Help
- = T E— i
© @ ¢ Yewsony  J i | < b Gllye |24 GilVersens
@ ® Create 14
=, &7 Delete 4
&55) IE ‘5 Edit 4 Move paint i /&
6@ = 0 Divide r Lines LS MNum Divizions
Fr 1) Lines operations 4 Polylines Mear point
&, B& Swap arc Surfaces  F Parameter
0 t):'l’ Palyline 4 Volume: ¥ Relative Length
” Surftdesh T Length
L
T Edit MURBES 4
R\\ Corveert to NURBS 4
'_‘\ Simplify HURBS 4
@ Hale MURBS surtace
=1 Collapze L
3
| Uncollapse 4

Saving backup file 'CADOCUME ™1 \galloilod\LOCALS~ 15T emphgid2tbackup-3788.0id"...
Saved

|| Command: |
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4. Define constraints for the supports:

From the pull down menu select
» Data->Constraints

Select x,y and z constraints and assign them to the base points of all columns.

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

Project: Structure3D
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Mo on, conditions will be drawn by color
press 'escape’ to leave

Command: |

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

From the pull down menu select:

» Data->Loads

47 Safir_Structural_3D Project: Hall1_3D Lo
Files Wiew Geometry Utiities Data: Mesh  Calculate  Help
OO VIDTE BB ® G oo la i

o e
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Xy

¥
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HA|

|

g ] 0.0 0.0 -35000

A [ ] 0.00.0-70000
[ Y

press 'egcape’ o leave ;I

Procesz Hall_30" started &t Thu Dec 15 11:47:07 has finished. :II
i

225

LY
‘gg

Command: |

In the dial box select Beam-Load l and enter a Z-Pressure of =70 000 N/m and Assign

it to all beams in y-direction (beams from 14 to 19).

Enter a Z-Pressure of —35000 N and Assign it to all beams (10, 11, 20, 21, 22 and 23) in x-
direction.
To display the loads select Draw->Colors in the dial box

Press Finish or [Esc] to leave this view mode
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6. 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
7 Y

Local axes system

A Unlike SAFIR which needs a 4th node to describe the orientation of a cross section on a
beam, the GiD-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
X’Y’ 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 3 named local axes (LAX, LAY, LAZ) with a X’ direction and an

angle as shown in the figure below.

From the pull down menu select:
» Data->Local Axes->Define
Enter the name of the new local axe LAY

Select XandAngle

Press [Ctrl+a] in order to select the local axe center then do the same operation to select a
point in the positive x’ axe of your local axe (in this case you have to select a point in Y
direction).

Set an angle in order to get your y’ direction (4th node)

Do the same operations in order to create local axes LAX and LAZ. To draw local axes select:

» Data->Local Axes->Draw all
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41 safir_Structural_3D Project: Hall1_3D =1<)

a1

Files Wiew Geometry LUtiities Data Mesh Caloulabe  Help

0@9'@%?@|é#|qg}aﬂwerﬂ v|@?
P e
» Re&
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Drawing 3 local axes -
Enter local ares names to draw or no draw
-

Command: | -+
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7. Assign temperature files (.TEM files)

The objective is to assign the .tem file named (IPE550B0; IPE550B1; IPE550B2; HEB220BO;

HEB220B1; HEB220B2) to the system lines

Uil Safir_Structural_3D Project: Structure3D g@

Files View Geometry Utlities Data Mesh Calculate Help

OB Q%0 R B H| <P © Gl MACR AL GiDversens

[ HEB220BOtem LAZ 1123 4
7 [ ] HEB220B2.tem LAZ 1123 4
B HEB220B1tem LAZ 11234
B 1PESS0BO.tem LAX 2 123 4
[ 1PESS0BO.tem LAY 212 3 4
B Pessosziemiay 21234
B iPessoB1.temLAY 21234
B iPessoBztemiAX21234

)A . IPESS50B1.tem LAX 2123 4
¥

=l

-

Mow on, conditions will be drawn by color
press 'escape’ to leave

_+.

Command: I

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 HEB220B0.tem.
Change Local-Axes from -Automatic- to LAZ
In this case all cross-section have just one material
A Sometime, GiD use white color for element, that why you might not see one element type

when you use the “Draw color” function
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[lﬂ Properties GLOBAL-
S -Automatic-
BEAM Cross Section Automatic alt-

File-Hame HEB220B0.tem LA
‘ LAy
Local-dxes P
Mumber of material: 1 — Define
batl Global Mr 1

bd &bz Global Mr |2
k at3 Global Mr|3
k atd Global Mr|4

Azzigh Entities Diraw Unazzign

Cloze

Assign the HEB220B0.tem section to beams in HEB220B0O who have a local axe LAZ (in this

case beams 1, 4 and 7).

Do the same operations in order to assign IPE550.tem file to other systems lines.

A Don’t forget to change the local axes and the number of materials (IPE550.tem have 2

material)

[lﬂ Properties m1

Y

BEAM Cross Section - h? @
File-r arne |IPESS0E 2. termn
Local-dxes L, —

Mumber of materialz: 2 -

b at1 Global Mr 1
b at2 Global Mr | 2
hd at3 Global Mr |3
bd atd Global Mr |4

Azzigh Entitie= Diraw Unazzign

LCloze
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To display Property select in the dialog box:
Draw->Colors

Press Finish or [Esc] to leave this view mode

iR Safir_Structural_3D Project: Structure 30 | :;\'

|Layerl

PRV

'| @ ? |ﬂ Eil]\l'erswn‘;

= Properties '
T
qBEAM Cross Section & N2 &)

File-M ame |zafir.tem
Locakdxes -Autamatic- —
Murmber of materials 1 —4

Mat1 Glabal Mr |1
e 1 2

a Matz
2
=3 {Z- Entities Diraw LUnassign
o All properties
i f‘Z, - BEAM Cross Section ¥
= %‘}é Colors
Al conditions 17 Exclude local axes
% Figld's value L4 Only local axes
m Field's color L4 Include local axes
e

-

Pick LEFTMOUSE to desplace wiew [ESC to quit] [ if present, mouse wheel zooms)
Pick LEFTRMOLUSE to desplace view [ESC to quit]

Cammand: | g

To display local axes select in the property dialog box:

Draw->All conditions->Only local axes

Press Finish or [Esc] to leave this view mode

Now you have to open the GiD-Safir tutorial file and the Hall1_3D file

Select the 6 .tem files and copy them into the Halll_3D.gid file you created

8. Define global materials:

To define materials select from the pull down menu:
¥ Data->Material

In the general tab, put 2 materials. In the materiall tab, fill as shown below
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Uil Material

|3

General  Materiall ] Material2 |

Materiall  STEELEC3I —d

kat1 E-Modulus | 2111
katl Poigzon ratio 0.3
Mat1 vield strength | 3. 558

In the material 2 tab, fill as shown below:

-~

Ui Material

(3]

General | Materiall  Material2 ]

Materialz SILCOMCEM —

b at2 Poizzon ratio | 0.3
bl &tz Comprezsive strength |3.0e7
kat2 Tenszion strength |0,

9. Define the Mass

To define the mass for dynamic calculation, select from the pull down menu:
T

¥ Data-> Mass

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

L.Gallois 15



GiD-Safir

Tutorial - 12/2011

-

¢ Mass for Dynamic Calculation

=,

a'_'::l:

|Ma$s on Beam -

Digtributed-Beam-k azs | 100

Rotational-nertia |4

Azzign Entities Diraw

Cloze

k? )

Unasgzign

Assign the mass to all the elements

10.Define general data

Select from the pull down menu:

-

And fill as shown below

»  Data->Problem Data

2

Uil General ¢/l General
N2 )
Calculation parameters | Output optional results | Calculation parameters  Jutput optional resulks ]
Title 1|5 afir_Static_20 r PRINTDEFL Frint displacement
Title 2 [Mesh_from_GIC vaniation
SOLVER PARDISO  — r PRIMTTMPRT Frint temperatures in
the fibers
NEORES1 r PRINTYELAC Print welocity and
Loads DYMAMICAPPR MR  — acceleration
Convergence COMEBACK — I PRINTFHE Frint out of balance forces
TIMESTEPMIN |1.0e-4 v PRINTMM Frint internal forces of beams
PRECISION |1.0e-3 ¥ PRINTREACT Prirk reactions
NGEDBEAM B [ PRINTSHELL Print stresses in shel
NG |2 elements
MHFIEERBEAM | 239 r PRMNM=SHELL Print membran forces in
NEEOTRUSS 0 shell elements
MGEEOQSHELL |0 r PRNMASHELL Frint bending moments
MGSHELLTHICK [ in shell elements
NREBARS O
LOAD FUMCTION FLOAD —
TIMESTEF &
UFTIME | 4000
TIMESTEPM& | 36
TIMEFRIMNT &
Cloze LCloze
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Enter the following

NGEOBEAM = 6 (the number of .tem files)
NFIBERBEAM = 299 (max. number of fibers)
TIMSTEP, UPTIME, TIMEPRINT as needed

In the Output optional results tab, you can change what GiD-Safir will print during the
calculation

A Ngeobeam is the number of .TEM files (6 in this case)
Nfiberbeam is equal to 299 in this case, the only way to find this number is to open .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 out 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 Timeprint 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

thermal 2D calculation

Click on Accept to save your modification
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11.Generate the mesh:

Select from the pull down menu:

» Mesh->Generate or[Ctrl +g]

Enter the element size of 0.5 m

o Safir_Structural_3D Project: Hall1_3D E]

Files  Wiew Geomebry  Utlities Data Mesh  Calculate  Help

SRR JLENES T - Bt RNt (BT '|@§?|'ﬂﬁ
o @ a

o] Ov U I 20 0 il

[if present. mousze wheel zooms dynamically] Enter 1st point ...‘_l
Enter 2nd point

=
Command: | 4

To display elements and nodes numbers select from the pull down menu:
¥ View->Label->Al

If you want to zoom in use select:

¥  View->Zoom->In or C;@
And zoom on the area you want to check
To quit the label mode use

»  View-> Lapel-> Off
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12.Start the calculation:

Select from the pull down menu:

¥ Calculate->Calculate window

Uil Process window

Froject  Starttime  UID
Structure3dD FriMayp 06 15:02:20 2736 Calculating... ;I

4 of

Cutput wiew T erminate

Start remote Remote... Cloze

Click on the Start button then on the Output view button

If you are not satisfied with the mesh repeat meshing and change the element size.

¢.! output info for *Structure3D' Fri May 06 15:33:05

BE]X]

time
time

time
ITER

time
time

time
ITER

time

time
ITEL

time

time

KN

time =

time =

3lE.

342

ZEE.

320,

414

438,

462

Y1

510,

L34

L0

LBEZ.

00000 sec.

00000 sec.

aoooo seec.

00000 sec.

00000 sec.

00000 sec.

00000 sec.

00000 sec.

00000 sec.

00000 sec.

aoooo seec.

00000 sec.

B

Select from the pull down menu:

» Calculate->Calculate window
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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 when you forgot to copy all .TEM files into the project directory, or if you
entered a wrong number for NGEOBEM or NFIBERBEAM.

& Post processing can be done with Diamond2011. The .OUT file is located in the project-
name.gid directory . The file name is project-name.out
For post processing with GiD select from the pull down menu:

Files->Postprocess or click the Postprocessor Icon in the tool box.
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