GiD-Safir Tutorial - 12/2011

Example for GID-SAFIR 2D and 3DThermal
Analysis

Exercise n°11 — Cofraplus 60

IPE300 Hot © SNCoo

IPE300 Cold
IPE400 Cold

Shell
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A. Create .TSH Cofraplus 60 section

In this example we are going to design a slab with Cofraplus 60 with concrete C
30/37 of 62mm high and smooth mesh with a diameter equal to 6 mm 150/150

localized 31 mm from the top of the slab for a slab total thickness of 120 mm.

ha —h,
eff T
7 Lhz

If we refer to the EN 1994-1-2 §D.1:

hl
Epaisseur de ladalle
de 10 4 28 cm
1

1035  YN ‘ \1

For thermal analysis, the effective thickness of a composite slab he¢ is given by the

formula:

h, =h +0.50h, % for h,/h <1.5and h, >40 mm
1 3

hy =h [11+0.7 ll;:z for h,/h >1.5and h, >40mm
1 3

he =h for 1, > 21,
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For a Cofraplus 60:

;=101 mm; |, =62 mm; ls= 106 mm; h; =62 mm and h, =58 mm (d = 120 mm)

We obtain heg = 84.8 mm

Now we are going to create a .TSH section with a shell thickness of 0.0848 mm of

concrete

1. Create a project in 2D for TSH Thermal Analysis

From the pull down menu select:

> Data->Problem type->SAFIR2011->Safir_Thermal_TSH

41 Safir_Thermal_tsh Project: Slab_0.2 [ (=13<
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To save the project select (or use icons on the left):

> Files->Save or "@u or [Ctr] + s]

A [f Caps lock is active on your keyboard, shortcut don’t work
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Enter a file name, eg.: Cofra60

GiD creates a directory with the name Cofra60

GiD creates a number of system files in this directory.

When you start the SAFIR calculation the Safir . IN, .OUT and .TEM files will be

created in this directory.

2. Create the geometry in the xy-plane

GiD will open automatically a new window.
Fill as below:

-,

gl Create Shell-Section

Shell_Thickneszs(t] in meter |0.034¢
Mumber_of_Elements(n] |6

Apply Cloze
Click on Apply

4il Safir_Thermal_tsh Project: cofrae0 E]@
Eiles View Geometry Utilities Data Mesh Calculate  Help
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Saved OK. Leaving j
Enter name of the prajsct :‘
Command: | i

& Itis very important to center all the element
In order to center correctly this shell element, we have to move it on the y direction:

Press [Ctrl + v] and fill as below:
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[lﬂ Move H]
Entities type: ISurfau:es ~7
Tranzformation: ITransIatiu:un -
~First point
ML w |00
| (1% |EI.EI
a =z |00
~Second point———————
ML w |00
| v |-0.0114
a =z |00

v Duplicate entities

Do extrude: IND -

[T Cieate contacts

v tdaintain layers

Multiple copies: |1

3. Assign a temperature curve

From the pull down menu select:

> Data->Conditions

Select:

Select Cancel
[lil Conditions [;ﬂ
Frantier constraints - h? ﬂ
Temperature curve FISO —
«| G
| Azzign Entitie=z Diraw Unaszign
Cloze

On the first pull down list: Frontier constraints
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On the Temperature curve pull down list FISO

Click on the Assign button and assign it to the lower line as shown below

¢ Safir_Thermal_tsh Project: Cofra60

Files  Wwiew Geometry Ltilities  Data® Mesh  Caloulate  Help
'|@ 2 |ﬂ ﬁ“]\d'ersmnﬁl
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Mo on, conditions will be drawr by color o
press ‘escape’ to leave

-
Command: | i

Press [Esc] or click on Finish to confirm
Select DRAW->Colors in the Conditions dialog box to display the frontier constraints

Press [Esc] or click on Finish to leave this view mode
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(47 Conditions &
N

Frantier constraints - h? ﬂ

Temperature curve Fz20 —

Azsign Entitie=s Diraw Unazzign

Cloze

On the Temperature curve pull down list F20

Click on the Assign button and assign it the upper line as shown below

Files Miew Geometry Utlities Data Mesh Calculate  Help
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Mow on, conditions will be dravn by color i
press 'escape’ to leave

=

Command: | =+
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4. Assign Material

From the pull down menu sele

> Data->Materials

ct:

Select CONCRETE from the dialog box pull down list

-~

¢ Materials

w

COMCRETE

TBOK 2

kateralType SILCOMCEM —

Specific mazs | 2400.
b oisture content |46

Convection Coeff hot | 25
Corvection Coeff cold |4

Relative Emiszion |07

FParameter of thermal conductivity 0.5

Azsign

Diraw

Unassign Exchange

Cloze

Then select:

SILICONC EN as Material Type
A specific mass of 2400

A moisture content of 46

A Convection Coeff hot of 25
A Convection Coeff cold of 4

A Relative Emission of 0.7

A Parameter of thermal conductivity of 0.5

Click on Assign-> Surfaces and assign it to the surface

Press [Esc] or Finish to confirm
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ME
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-

Dirawing 1 entities
press 'escape’ to leave

Command: |

Select DRAW->all materials in the Material dialog box to display Materials

Press [Esc] or Finish to leave
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5. Meshes

To create meshes select from the pull down menu:

» Mesh->Generate mesh or use [Ctrl + g]

Files Wiew Geometry Utiities Data Mesh  Calculate  Help
|
rsion 9
1 Gilves:

SX=Re JANER T Roi RSN 8 i &2

e |,

teshing. Wait, please... =
tesh Generated. To gee it uze command 'meshview’
-

Comrnard: | +-

10
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6. Assign General Data

From the pull down menu select:

» Data->Problem Data

¢! Problem Data

General ] Rebar-Laer |

Title 1 |Safi_Shell_Ter
Title 2 |Mesh_from_GIC
TETA |09
TIMITIAL | 20.0
SOLVER PaRDISO —
RHCORES 1
Type of calculation  MAKE.TSH — —
TIMESTEP |12
UPTIME | 7200
TIMEPRIMT |&0

Accept Cloze

In the Problem Data dialog mask enter:
TIMESTEP, UPTIME, TIMEPRINT as needed

Click on the Accept data button

& When you click with the right button on one of the variables, GiD will display an

online help message. The variables are also described in more detail in the SAFIR

reference manual.

11
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Click on the Rebar-Layer tab and fill as shown below:

-

.l Problem Data

D

General  Rebar-Laver ]

Rebarz 2 —i

Rebarl MATERIAL |2
Rebarl SECTION |133e-6
Rebarl LEYEL |0
Rebarl AWGLE |0
Rebar?2 MATERIAL |2
Rebar2 SECTIOM |138e-6
Rebar2 LEVEL |0
Febar ANGLE |30

Accept Cloze

B\ Rebars is is the number of rebar layers in the section type

B\ MATERIAL is the local number of this layer, in this case it is equal to 2. You will
have to define the rebar material type for the mechanical calculation.

& SECTION is the cross sectional area of rebarl in this layer in [mz/m]. In this

case it represent a 150x150 gird with a rebar diameter of 6 mm:

2
Section = ﬂDg'(i% l4_ 188.5e-6 m?/m

50

A LEVEL is the position of this layer in y axe with respect to the thickness (GiD-

Safir always create new TSH section centered in Y)

A Angle is the angle in degrees between the local axis x and the layer or rebars

12
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7. Start the calculation

From the pull down menu select:

» Calculate->Calculate window

Click the Start button

ui Process window

X

Project  Start time  UID
Slab 0.2 tonJul 04 17:36:36 3364 Calculating... J

Kl [

Clukput wvigw Teminate

Stkart Start remote Remote... Cloge

GiD creates a .IN file in the project directory and starts the calculation.
In the output window you can see the calculation progress from SAFIR and the GiD

interface program which generates GiD postprocessor files from the .OUT file.

& If SAFIR found some errors in the .IN file you will see the error message in this

window.

13
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B.Create .TEM sections

The objective is now to create all .TEM files: one IPE300 cold section, one IPE300 hot
section and one IPE400 cold section. All those sections have to be realizing as

explained in exercise 3 with a slab 120 mm wide.

1. Create a project in 2D for Thermal Analysis

From the pull down menu select:

> Data->Problem type->SAFIR2011->Safir_Thermal_2d

4l GiD Project: UNNAMED o
Files Wiew Geometry Utiities | Data Mesh Calculate Help

LI » 75 A = i) —
OO iR RR|  Ectbntwe »  anud® -2 49 biDverens
@ ® ,fj, LConditions SAFIRZ007h_03_09%

Materials SAFIR2011 L4 Safir_Stuctural_2d

ﬁ g <§)f Interval Data Transtom.. Saf!l_StlucturaI_Sd
"= Froblem Data Internet Rstrieve... SefiSheinaltd
& @ 0 Safir_Themmal_3d
A Dalaunits Load... Safi_Thermal_tsh
TS b} E aN —————  Urload
0 - Interval 4 Dabug_ger. R
" t Local awes 4 |
of

T

L

This i the EMALUATION Version, ;I

AL
ISP R L AA

7

A Y )=

—_—
4

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

Command: I -+

> Files->Save or ﬁ or [Ctr] + s]

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

Enter a file name, eg.: IPE300_H

GiD creates a directory with the name IPE300_H.gid

GiD creates a number of system files in this directory.

When you start the SAFIR calculation the Safir . IN, .OUT and .TEM files will be

created in this directory.

14
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2. Create the geometry in the xy-plane

From the pull down menu select:

> Cross-Section->I-Profile

-~

4.l Create | - Profile

Type |IPE

Profile LPE 300

+|IFPE 0 zz0
IPE & Z40
IPE Z40
IPE O Z40
__JIPE A zZ70
IPE E70
IPE 0O EZ70

IPE & 300
IPE 200

~|IFE O Z00

Height[h]
Width(b]
Wwiehlbw]
Flange(tf]
R adiuz(r]
exact shape [+

<]

Concrete Slab

Slab Wwidth | 500
Slab Height |120

Apply Cloze

i

mm

mm

mm

i

mm

i

Select IPE as type, IPE 300 as Profile, tick exact shape, put 500 mm as slab width and

a slab height of 120 mm

Click on Apply

& GiD-Safir will create an IPE300 profile. The center of this profile will be

automatically centered on the 0,0 point of the xy-plan

15
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3. Assign a temperature curve
From the pull down menu select:

» Data->Conditions

Select:

The l button
On the first pull down list: Frontier constraints

On the Temperature curve pull down list FISO

f 1
—
47l Conditions
LN
Frantier constraints - h? @
Temperature curve FISO —
Azzign Entitie= Diraw Unazzign
Cloze

Click on the Assign button and assign it to profile and slab lines as shown below:

16
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GiD-Safir

41 Safir_Thermal_2D ‘Project: IPE300_H M=)
Files View Geometry Ltiities Data Mesh Caloulate  Cross-Section  Help
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o

SRErS

T 12

m %
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P e Sty

& ¥ [ Fiso-
Bp h. ] F20-
< h

B

Maow on, conditions will be dravn by color
press 'escape’ to leave

Command: |

BE

Press [Esc] or click on Finish to confirm

Select DRAW->Colors in the Conditions dialog box to display the frontier constraints

Press [Esc] or click on Finish to leave this view mode

Then select F20 as temperature curve

4 Conditions W]

2™,
Frantier constraints - k2 @
Temperature curve Fz0 —
H Azzign Entities Drraws Unaszzsigh
LCloze ||

And assign it to the upper line of the slab, as shown previously

17
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4. Assign Material

From the pull down menu select:
> Data->Materials
Select STEEL from the dialog box pull down list

Then select fill as shown below:

-

¢! Materials -\
ISTEEL rBK e

Thermal l Mechanical |

haternalType STEELEC3I —

Convection Coeff hot |17.39575
Convection Coeff cold |4
Relative Emiszion |0 487037

Agsigh Lirav Unazzign Exchange

Cloze

As notified in the Eurocode 1993-1-2, formula (4.26a), for I-sections under nominal

fire actions, the correction factor for the shadow effect may be determined from:

AV,
=09 A V]

[Am/Vb is the box value of the section factor [1/m]
An/V is the section factor for unprotected steel members [1/m]

For an IPE300:

kg, =0.9% 67 _ 0.69583
216

18
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As explained in Eurocode 1993-1-2, formula (4.25), you can apply this coefficient to

the GiD-Safir convection coefficient hot and relative emission

0.69583* 25=17.395
0.69583* 0.7 =0.487

| = 1

¢! Materials m
|STEEL rBK e

Thermal  Mechanical ]

E-tdodulus [voung] | 21211
Poizgzon ratio | 0.3
“ield gtrength [MAm™2) | 3.55:8

Agsigh Lirav Unazzign Exchange

Cloze

T anr Thornal D Project: PEI00_H LoE

Files View Geometry Ubiities Data: Mesh Calculate  Cross-Section  Help

O @R d S <% b Sl - 2 [ Gl
& e 4

D AT

=

B A
Beddt~rntedq

b

Drawing 1 entities _AJ
press ‘escape’ to leave

FEAY

¥

:ii

=

|

” Command: | -+
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Click on Assign-> Surfaces and assign it to the IPE300 surface

Press [Esc] or Finish to confirm

Select DRAW->all materials in the Material dialog box to display Materials

Press [Esc] or Finish to leave

Select CONCRETE from the dialog box pull down list

Then fill as below:

¢ Materials

|CONCRETE » B K

Thermal l Mecharical |

MateralType SILCOMC EW  —

Specific mazs |2400.
M isture content |46
Convection Coeff hot | 25
Convection Coeff cold |4
Relative Emizzion |07
Parameter of thermal conductivity 0.5

Azsign Diraw naszign Exchange

Cloze

Click on Assign-> Surfaces and assign it to the slab surface

Press [Esc] or Finish to confirm

20
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.l Safir_Thermal_2D

Project: IPE300_H

BEX

Files Wiew Geometry Utilities Data Mesh  Calculabe  Cross-Section Help

OI@ @'"@%—g):@|é ;=I|| |Q{X5‘%|Layerﬂ

o e
= g&a‘)‘\

La

<
@
=

i
<

ORI C

V=)

.|lI lr‘

r A ]

|-

¥

Q| B
LS P %

e
I
F

¥

b .

“|®?

ﬂ [iil]\l'ersion 9

[ sTeEL

. CONCRETE

Dirawing 2 entities

press 'escape’ to leave

Command: |

B
K
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5. Create the mesh

Select the slab surface and press [Esc] to confirm

> Mesh->Generate mesh or use [Ctrl + g]

Enter 0.04 as size of elements to be generated

& A message with the number of nodes and the number of elements will appear. If

you are using an evaluation version of GiD, the maximum allowed is 1010 nodes

07 Safir_Thermal_2D Project: IPE300_H

Files  iew Geometr\; Ukilities  Daka: Mesh  Calcdlate  Cross-Seckion Help
v| @ @ |ﬂ EII]Versmn'i

o@.".fﬁ
» (4

3= m

Ex H
| taan
N G e
™
=
\giied
2.

O

B
ﬁw?:

L['

s@ »
& 3

tesh Generated. To zee it use command 'meshview’ =
-

>

Command: | —+
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6. Assign General Data

From the pull down menu select:
» Data->Problem Data

Fill as shown below:

-

¢l Problem Data

Title 1| Safir_Thermal_»
Title 2 \Mezh_frorm_GIC
TETA |09
TIMITIAL | 20.0
SOLYER PARDISOD —
RHCORES 1
Type of calculation  MARE TEM —
Global center [Yo] | 0.239
Global center [£o] |0
Center of tarzgion(vc] |0
Center of tarzion£c] |0
KYOID |0
TIMESTEPR |12
UPTIME | 7200
TIMEFPRIMT |&0

Auto run torzsion anaysis and insert
[w ; !
result in Tem file

Accept Cloze

The global center is automatically centered in the center of the IPE profile. In order

to position it correctly in comparison to the shell element already designed the

global center (Yo) have to be shift:

ipe300 height/2 + (slab thickness —0.31) =0.3/2 + 0.89=0.239 m

In the Problem Data dialog mask enter:
TIMESTEP, UPTIME, TIMEPRINT as needed

Click on the Accept data button

& When you click with the right button on one of the variables, GiD will display an

online help message. The variables are also described in more detail in the SAFIR

reference manual.

23
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7. Start the calculation

From the pull down menu select:
» Calculate->Calculate window

Click the Start button

-

Uil Process window

w

Project  Starttime  UID

kil

Output seiew

Terminate

Start | Start remote

Remote. ..

IPE300_H Fri&ug 12 09:46:32 5624 Calculating. .. J

of]

Cloze

Click the Output View button

BE][%]

4.} output info for 'IPE300_H' Fri Aug 12 09:46:41
time =  40592.00000 sec.
time =  4104.00000 sec.
time =  4116.00000 sec.
time =  4128.00000 sec.
time =  4140.00000 sec.
time = 415200000 sec.
time =  4164.00000 sec.
time =  4176.00000 sec.
time =  4183.00000 sec.
time =  4200.00000 sec.
time =  4212.00000 sec.
time =  4224.00000 sec.
time =  4236.00000 sec.
time = 424800000 sec.
time =  4260.00000 sec.
time =  4272.00000 sec.
time =  4284.00000 sec.
time = 429600000 sec.
time =  4302.00000 sec.
time =  4320.00000 sec.
time =  4332.00000 sec.

kil

-

GiD creates a .IN file in the project directory and starts the calculation.

In the output window you can see the calculation progress from SAFIR and the GiD

interface program which generates GiD postprocessor files from the .OUT file.

24
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& If SAFIR found some errors in the .IN file you will see the error message in this

window. Don’t forget to put the temperature curve fill into the GiD-Safir file.

Then create an IPE300_C.tem file (the same file without frontiers constraints
conditions). To create it, open the IPE300_H file, search the word “HOT” and replace

it by “COLD” and delete all the following text.

(@ UltraE dit-32 - [D:\Documents\Saff\PE300_H.gid\IPE300_H. ... E]@] @ UitraEdin-32 - [0 \Documents\SafIPEI00_H.gidWE300_C. [ DB
ﬁ El_\e _!;Zdlt___ggarch _Er_g]_ect Wiew Format Column _Macro __gc!va_pc_gd_

ﬁﬁils Edit Search Project Yiew Format Column Macro  Advanced — | = x] L e Al :
S D d & B & W o

DT H @R & W i Flta@ =5
IPEA00_H.tem ] IPEZ00_C tem } ]
~0.049723 0.228873 0.204415 Zﬂ -0.045185 0.214726 0.183501 j
—0.045185 0.214726 0.183501 -0.040581 0.210381 0.175938
_0.pa0981 0.210361 e -0.036779 0.208517 0.183445
-0,036779 0.208517 0.183445 -g-ggggég g-gg;zzg g:ﬁ;;g
B i el iy E o —0.045192 0.202322 0. 181780
~0.052858 0.209912 0.211552
_0.pagi9z 0.202322 sy -0.043573 0.207691 0.172312
_0.0435973 0.207691 0.172312 -0.039758 0.215153 0.181530
_0.039758 0.215153 e -0,035086 0.217448 0.211630
_0.035086 0.217448 L -0,055673 0.178387 0.209997
_0.055673 0. 178387 B -0.051045 0.186771 0.172646
_0.051045 0.186771 0.172646 -0.046966 D.204712 0.162775
_0.046986 0.204712 e -0.042884 0.222995 0.172560
-0.042584 0.222995 0.172580 738500 0.238689 0.209866
—-0.038256 0.238669 0.209866 Aeeording to the principle of wirtual works,

According to the principle of wirtual works, kel SR

GI= 0.245246E+07 ESn
HOT
TINE= 60,0000 SECOMDS OR 1 MIN, 0 SEC.

1 3i.8

2 43.9

3 31.8

4 43.9

5 27.8

5 208.6

7 27.6

8  z2B.2

9 z8.4

10 29.5

11 29.6

12 31.3 J

13 z8.2

14 z8.2 45 =
4 ﬂ_‘ < L]J
For Help, press F1 [Ln 502, Col, 7, W |pos [Madi 11/11/2011 15:36:4 f|”For Help, press F1 Ln 502, Cal. 12, TW lbos [Madi 11/11/2011 16:37:4

Save this new file IPE300_C.tem
As for IPE300_H.gid file, create an IPEA00_H and IPE400_C.gid file

25
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C.Create the 3D structure

IPE300 Hot **~

IPE300 Cold

1. Create a new project of type Safir_Structural_3d

From the pull down menu select:

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

G Safir_Structural_3D “Project: UNMAMED

Files  Wiew Geometry UtiIities|Data Mesh Calculate Help

KT T B 3 55 3 = e
GG Skl 88| Bhknte [ ame % 2 |4 GilVemons
@ ® @ LConstraints SAFIRZ007b 3
——————  SAFIR2007b_09 03%
g ;&:k Connections SAFIR2011 k Safir_Structural_2d
e v Safir_Structural_3d
%N -‘jn Loads Transfarm... S:f::_ﬂ;:rcmilagd
S — :_nte:?el Fetrieve... Safir_Thermal_3d
j @ RS oacy Safir_Thermal_tsh
Fisas Unload
@ - Debuager...
B& Problem Data
t:W b aterial
Local axes 4

Q5549 w®He®

B ESFRLPALN] @

&
&

Lx
Mathing saved

Enter name of the project

+|4| »

Command: I
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»

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

Files->Save or @. or [Ctrl + 5]

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

g

Enter a file name, eg.: Fracof

GiD creates a directory with the name Fracof.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.

2. 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 Q
Create the system lines:

Geometry->Create->Straight Line or \

Enter in the command line (at the bottom of the widows):

0,0,0 0,8,0 and press [Enter]

Uil Safir_Structural_3D Project: Fracof -Jokd

Files Wiew Geometry Uklties Data Mesh Calculaks  Help
CE AR @SR D Sl | % 2 | (ileens
o w
o A&
2 g
s — [
i
vl
A
~ %

i

)

RS

194 B4
LIAR R

A,

Enter points to define line ([ESC to leave)
+0,00080

Command: | -+
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To create the 2 other lines:

» Utilities->Copy

And fill as shown below:

Then click on select and select the line and press [Esc]

[lﬂ Copy

&

Entities type: ILinES ~7

Tranzformation: ITransIatiu:un -

~First point

:

ML M
| (1% |EI.EI

@ Z

~Second paint
Furm; w22
| X |EI.EI

a =z |00

i

v Duplicate entities

Do extrude: ISurfaces -

[T Cieate contacts

v tdaintain layers

Multiple copies: |3

Select

Cancel

or [Ctrl + c]
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Geometry haz 3 new sufaces 9 new linez B new points, Leaving

= -y
’Selected 1 Lines

e L IR 2

Command: |

To see nodes and beams numbers select:

»  View->Label->All in-> Nodes

3. Define constraints for the supports:

From the pull down menu select

» Data->Constraints

Select x,y and z constraints and assign them to POINT 1, 2, 7 and 8 and press [Esc].

In the dial box, with Draw->Colors you can display the constraints.
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Files Yiew Geometry LUtiliies Data Mesh Cslculate Help
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Now on, conditions wil be dravwn by colar §
press 'escape’ to leave
Cammand: I 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

m

@ '\_ =

Glabal Shell Load * W2
¥ Preszure 0.0

v Prezsure 0.0

Z Pressure 6870

| Azzign  Entities Diraw Uhaszign

LCloze

In the dial box select Global Shell-Load and enter a Z-Pressure of —6 870 N/m2 and

Assign it to all surfaces.

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

Press Finish or [Esc] to leave this view mode

i! !a'lr_g!ruclura _! l Brn]ecl: !racn!

M=)

Files Wiew Geometry Utlties Data Mesh Calculate Help

@ e
o A&
L ao
LRI

B XY
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)
A L

194 BHA D
HEswdErAR L

(PR ~ReyRaNas ] . EoARN Y B o2 2 | Gl

A
Y

Now on, conditions will be drawn by color
press ‘escape’ ta leave

—

B

| Command: |

_+
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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
rd 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
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 3 named local axes (LAX, LAY, LAZ) with a X’ direction and an

angle as shown in the figure below.
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4 Safir Structural 3D

Project: Fracof
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|
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¥

Files Wiew Geometry  LUtilities Data Mesh  Calculabke  Help

%Q@.—.—.—:ﬁ ﬂ ;Hp | Q Q} %|Layerl]

*| % 2 | Gilvesens

Drrawing 2 local axes
Enter local axes names to draw or no draw

Command: |

From the pull down menu select:

> Data->Local Axes->Define

Enter the name of the new local axe LAY

Select XandAngle

Press [Ctrl+a] to select the local axe center. 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)
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BEX]

Files Wiew Geometry Utilities Data' Mesh Calculate  Help
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Sx | A

‘E’é

¥

1 Gilvesens

Enter angle (in degrees) to define local ¥ axe
Entered new Local axes definition. Leaving

Command: |

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

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

The objective is to assign the .tem file named (IPE300_C; IPE400_C and IPE300_H) to the

system lines

-

01T Safir_Structural_3p Project: Fracof

SEIX]

Files ‘iew Geometry Utilities Data Mesh  Calculate  Help

A,

PY=Re JEERNESC ] EoiRe RS e
£ e

|2

ﬂ EII] Version 9

[ PE300_CtemLAY 21234
L] IPE300_H.temLAY 21234
B iPE400 ClemlAX 21234

Fick LEFTMOUSE to desplace view [ESC to quit).

Fick LEFTMOUSE to desplace view [ESC to quit] [ if prezent, mouse wheel zooms)

Command: |

g
B

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 IPE300_C.tem.

Change Local-Axes from -Automatic- to LAY

In this case all cross-sections have two materials (Steel and concrete as defined during the

.TEM creation)
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rﬁﬁ Properties W
!
BEAM Cross Section - h? @
File-t ame Im
Local-dxes L&y —

Murmnber of materialz: 2 —

tatl Global Mr 1
b at2 Global Mr |2
b at3 Global Mr
bl at4 Global Mr

Agzigh Entities Diraw Unazzign

Cloze

Assign the IPE300_C.tem section to beams (in this case beams 1-2 and 7-8).

Do the same operation in order to assign a .tem file to all systems lines

& Don’t forget to change the local axe and materials numbers

To display Property select in the dialog box:

Draw->Colors

Press Finish or [Esc] to leave this view mode

36



GiD-Safir Tutorial - 12/2011

o e
# 4w
Sao 1
LT Bl FIY

‘Q;E;tff

1

AT

e

' |
|
¥

|/
W

2|
s srrnt944

A,

LAY
?\%

¥

47 Safir_Structural_3D Project: Fracof e E_I'ﬁ'
Files Wiew Geometry LUtiities Data: Mesh  Calculabke  Help
CEeLEG@R B RS | 2 | Gilvesens

Fick LEFTMOUSE to desplace wiew [ESC to quit] [ if present, mouse wheel zooms]
Pick LEFTMOUSE to desplace wiew [ESC ta quit].

Command: |

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

From the pull down menu select:

»  Data->Properties
Open the SHELL Section property tab and change the File-Name: test.tsh to the temperature
file (.TSH file) of the slab section, in this case cofra60.tsh.

In this case the slab has two materials (Mat 1 = concrete and Mat 2 = Steel S500)
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M“l‘er‘m
oY
SHELL Section property - h? .ﬂ

Shell Temp File-Hame | cofraBl.tzh

Mumber of shell materials 2 —

Shell Matl Global Mr |2
Shell b at2 Global Mr | 4
Shell b at3 Global Mr|3

Azzigh Entitie= Diraw Unazzign

LCloze

Then assign this .TSH to the entire slab

alir_structural_ roject: rraco

Files Wew Geometry Utlities Data Mesh Calculste Help
O P SN2 @ H 9 © Sl %24 GiD¥e=ens
LR

o

A [ cofraso.tsh2243
¥

MNow on, conditions will be drawn by color ;I
press 'escape’ to leave

Bespgdisnte

2194 BEEALND_J

:g_;

—

-

|| Command: | =+

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

Press Finish or [Esc] to leave this view mode
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7. Define global materials:

| this case we are using 4 different materials: one steel for rebars, one steel for beams,

insulation for .TEM slab and concrete for .TSH slab.

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

In the general tab, put 4 materials.

Uil Material

®|E3

General l Materiall | Material2 | Material3 | Materiald |

Mumber of materals 4 —d

Arccept LCloze

As defined in the property part, steel S355 is material 1, insulation is material 2, concrete is

material 3 and steel S500 is material 4:”

-,

Uil Material
i)

General  Materiall l b aterial2 ] M aterial3 ] b ateriald ]

Materiall  STEELEC3I —d

kat1 E-Modulus | 2111
Mat1 Poigzon ratio| 0.3
kdat] “vield strength | 3.55:28

Accept LCloze
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ﬁ Material

)

General ] Materiall ~ Material2 | baterial3 ] b ateriald ]

Material2 INSULATION —

ifccept:  Close

ﬁ Material

&

)

General ] M ateriall ] Materialz  Material3 l b ateriald ]

Materiald  SILCOMCZD —

kat3 Poizzon ratio | 0.3
M at3 Compreszive strength| 3.0e7
kat3 Tension strength |0,

ﬁ Material

oE

General ] M ateriall ] b aterial2 ] Materiald  Materiald l

Materiald  STEELEC2 —d

katd E-Modulus | 2111
M atd Poizzon ratio| 0.3
b atd “vield strength (5. 0028

Click on Accept
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8. Define the Mass

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

» Data-> Mass

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

[li’l Mass for Dynamic Calculation m—]
AN
Mazz on Beam - h? @

Digtributed-Beam-k azs (100
Rotational-lnertia | A

Azzign Entitie=s Diraw Unazzign

Cloze

Assign the mass to all the beam elements

41l Safir_Structural_3D Project: Fracof uw
Files YWiew Geometry Utlties Data Mesh Calculate  Help
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press 'escape’ ta leave

Mow on, conditions will be dravn by color j
-

Command: | -+

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

Press Finish or [Esc] to leave this view mode

ass Tor Lhynamic Latculation

a'\_“".:_ﬁ:

P azz on Shel - h? -ﬂ

Digtnbuted-Shell-tass | 300

Azsign Entities Diraw Unassign

LCloze

Select the shell tab, put 300 kg/m2 as Distributed-Shell-Mass

Assign the mass to all the shell elements

DY BHAND J
b xrnbd AL [

-

¥

alr_structural_ roject: Fracol
Files Wiew Geometry LUtiities Data Mesh Calculate  Help
=R FLANER ] EoRNR RS T *| & 2 |4 G0y
P e
» @
Loy
T3 s
t):Y

A,

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

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

Ul General ¢l General
x? &) =
Caloulation parameters | Output optional results ] Calculation parameters — Jutput optional results ]
Title 1|5 afir_Static_30 - FRINTDEFL Frint displacement
Title 2 |t esh_from_GIC wariation
SOLVYER PARDISO —d - FRIMTTMPRT Print temperatures in
the fibers
WCORES [1
u PRIMTVELAL Print velocity and
Loadz  DvMAMIC APPR MR —1 acceleration
Corwvergence  COMEBACK — [~ PRIMTFHE PFrint out of balance forces
TIMESTEFMIM [1.0e-5 [v PRINTMN Print internal forces of beams

FRECISIOM |1.0e-4 [v PRIMTREACT Prirt reactions
MGEOBEAM |3 — PRINTSHELL Print stresses in shel
NG |2 elements

MFIBERBEAR | 300 FRMM>=SHELL Frint embrat forces in
WNGEOTRUSS 0 shell elements

NGEQOSHELL |1 PHNNXSHELL Print bending moments
MGSHELLTHICK |3 in shell elements
NREB&RS |2

LOAD FUNCTION FLOAD i
TIMESTER |2

UFTIME | 7200
TIMESTEPM&X 14

TIMEPRIMT |2

<

1

Accept Close Accept LCloze

Enter the following
NGEOBEAM = 6 (the number of .tem files)
NFIBERBEAM = 300 (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

& Ngeobeam is the number of .TEM files (6 in this case)
Nfiberbeam is equal to 300 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
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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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10.Generate the mesh:

Select from the pull down menu:

Preferences:

Then select the Meshing tab:
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-

Uil Preferences

w

Surface mesher
¢ RFazt © RSwf ¢ RJump

Automatic conect sizes
" Mone © Maomnal ™ Hard

nztructured size tranzitions

0.6

L

[+ Reqular transition near boundary

Structured mesh
[ &llow autoratic structured

Symmetrical stiuctured: W tiangles W tetrahedra

Boundary Layer Mesh

[

[ Boundary laver meszh in separated Layer

Others

Smoathing: |N|:|rma| =

v tesh until end
[v Mo mesh frozen layers

[ Awoid elements with all itz nodes in boundary

[ Maimurn chordal emror in 2. |10.0

Stretching funchion: |Functiun1[GEDmetric] *  Grow factor

2

T
General ] Graphic‘ Meshing %change ] Fants ] Format ] Grid ]

Rezet LCloze

And select beam as “mesh always by default”
Click on Accept
Then select:
> Mesh->Element type->Quadrilateral
Select all the structure
Then select

»  Mesh->Generate

Enter the element size of 0.50 m

or [Ctrl + g]
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4 Safir_Structural_3D Project: Fracof M=l %]
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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 @
And zoom on the area you want to check
To quit the label mode use

> View-> Lapel-> Off

47



GiD-Safir Tutorial - 12/2011

11.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 Q@
time = 318.00000 sec. -
time = 34Z_00000 sec.
time = FEE._ 00000 sec.

ITER = £

time = 32000000 sea.
time = 414_ 00000 sec.
time = 42800000 sec.
ITER = 2

time = 46200000 sec.
time = 486 00000 sec.
time = E10.00000 sec.
ITER = 2

time = 52400000 seec.
time = LES_00000 sec.
time = LEZ.00000 sea.

al o]
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Select from the pull down menu:

» Calculate->Calculate window

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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