GiD-Safir Tutorial - 12/2011

Example for GID-SAFIR 2D and 3DThermal
Analysis

Exercise n°3 — IPE550B1 Slab 2D
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This example creates two IPE550 section with slab exposed to ISO fire, one for a 2D

calculation and one for a 3D calculation.

1. Create a project in 2D for Thermal Analysis

From the pull down menu select:

> Data->Problem type->SAFIR2011->Safir_Thermal_2d
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To save the project select (or use icons on the left):

>  Files->Save

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

Enter a file name, eg.: IPE550B1
GiD creates a directory with the name IPE550B1.gid

GiD creates a number of system files in this directory.

or "@u or [Ctr] + s]

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

created in this directory.
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2. Create the geometry in the xy-plane

From the pull down menu select:

> Cross-Section->I-Profile

-
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"Width(b]
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mm

mm

mm
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Select IPE as type, IPE 550 as Profile, tick exact shape, put 1000 mm as slab width

and a slab height of 200 mm

Click on Apply

& GiD-Safir will create an IPE550 profile. The center of this profile will be

automatically centered on the 0,0 point of the xy-plan
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3. Create and Assign a temperature curve

In this exercise, we will suppose that you want to import your own fire curve of
temperature.

In order to permit to GiD-Safir to use your data, you have to first create a .txt
document.

Open your Notepad and wrote as many line as necessary, each line being, in a free

format, a pair of values in the form:

TIME TEMPERATURE

JB1_Hxt-Notepad |- O3

File Edit Format “iew Help

0 20

a0 22.909238109
120 114. 2993265
180 176, 0213368
240 234.9149184
300 289.6470681
360 345. 0172897
420 3090.253733
480 453, 3900186
540 507. 7611368
a0 562.1920811
60 0l6. 6436204
720 B71. 5250302
780 714.6273323
8B40 707.2106313
G00 T03.7744227
a0 705.4567044

1020 708.4421204
1080 713. 2903835
1140 71B.5252977
1200 723.571216
1260 72B.4338017
1320 732.1560808
1380 735.9706161
1440 738.7071264
1500 741.7539327
1560 7425725791
1620 744, B067482
1680 746.4086253
1740 74780028860
1800 748.0392002
1860 750. 0701868
1920 7470125496
1980 731.2152268
2040 T15. 0192872

In this case we are going to use the temperature curve: B1.txt

From the pull down menu select:

> Data->Conditions
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Select:

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

On the Temperature curve pull down list USER

FIsO
FISOO
- A5TMET13

¢ Conditions HYDROCARE
F1000THPS

TN F20

Frontier constraintz F100

Temperature curve LISI_&M_

File name of USER-T emp.curve 51 bt

Azzigh Entities Drraw Unazzign

Cloge

Write the File name of user temperature curve in the dial box (B1.ixt in this

example). Then copy the B1.txt file in the IPE550B1.GiD file you just created

Click on the Assign button and assign it to profile and slab lines as shown below:
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Files %iew Geometry Utiities Data Mesh  Calculate  Cross-Section  Help
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Command: |

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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Then select F20 as temperature curve

m

LN
Frantier constraints - k2? ﬁ
Temperature curve F20 —
” Agzign Entities Diraw Unaszgign I|
LCloze ||

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

Files Miew Geometry Utiikies Data Mesh  Calculabe  Cross-Section  Help
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=

Command: | -
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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:

STEELEC3 as Material Type

A Convection Coeff hot of 25

A Convection Coeff cold of 4

A Relative Emission of 0.7

A In this case, you don’t have to change data in the Mechanical tab. They are
needed for Torsion calculation

only

¢ Safir_Thermal_2D Project: IPES50B1 =)<
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Click on Assign-> Surfaces and assign it to the IPE550 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 ﬁ

|CONCRETE » B K 3

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
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W Safir_Thermal_2D Project: IPES50B1 E]@]ﬁ
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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 0.03 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
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41 Safir_Thermal_2D Project: IPE550B1 M=}
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Changed size automatically to 32 entities
Mezh Generated. To zee it uze command ‘Teshuvies’

Cammand: |
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6. Assign General Data
From the pull down menu select:

¥ Data->Problem Data

i Sy

¢il Problem Data

Title 1S afir_Thermal_»
Title 2 \Mezh_from_GIC
TETA |09

TINITIAL | 20.0

SOLYER PARDISO  —i
MCORES |1
Type of calculation  MAKE.TEM —

Global center [va] 0
Global center [£a] 0
Center af targion(v'c] |0
Center af targion[Zc] |0
WAOID |0

TIMESTER |12

IFTIME | 3600

TIMEPRIMT |EO

= At run torzion anapgiz and insert
rezult in Tem file

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.
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& In this case we are using a temperature curve with user’s values. As you can see in
the B1.txt file, the last time step is at 2040s. The UPTIME have to be lower or

equal to this value.

7. Start the calculation
From the pull down menu select:

» Calculate->Calculate window

Click the Start button

f = - |

Uil Process window

Project  Start time LD
IPERROBT Tue Jul 19 09:20:41 244 Calculating. .. J

Kl [

Output wigw Terminate

Start Start remate Remate... Cloge

Click the Output View button
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¢i' output info for 'IPESS0B1" Tue Jul 19 09:20:41
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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. Don’t forget to put the temperature curve fill into the GiD-Safir file.

L.Gallois

14



