GiD-Safir Tutorial - 12/2011

Example for GID-SAFIR 2D Structural
Analysis

Exercise n°7 - Frame 2D
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This example is a 2D-frame consisting of a 15 m composite member (IPE550 plus
concrete slab) and 2 columns (HEB220) 3m high. The member has 3 different
temperature zones (IPE550B1.tem, IPE550B2.tem and IPE550B0.tem). The left
column has temperature HEB220B1.tem, the right column HEB220B0.tem. The load
on the member is 30kN/m, the load on the columns is a point load of 900kN on the

left side 450 kN on the right side.

A. Create a frame

1. Create sections

In this exercise, we will suppose that you want to import your own fire curve of
temperature.
In this case we are going to use 2 temperature curves: B1.txt and B2.ixt. BO will be

the .TEM file with cold calculation.

In order to create new sections, you will have to do exactly the same operations that

shown in Exercise 2 and 3.

Now create 5 .Tem files for 2D calculation:

- One IPE550B1 file, temperature curve B1 with a section partially exposed to fire.
This section is the section created in exercise 3.

- One HEB220B1 file, temperature curve B1 with a section totally exposed to fire. To
create this section, do exactly the same steps than in exercise 2, with the difference
that the section is a HEB220 fully exposed to fire and not exposed to I1SO fire, but to
the temperature curve defined in the B1.txt file

- One HEB220B0 and one IPE550BO file (in this case BO is the cold calculation, to
create those sections you just have to skip the part 3 of exercises 2 and 3).

- One HEB220B2 file with temperature curve B2 and a section fully exposed to fire
(as section HEB220B1)

- One IPE550B2 file with temperature curve B2 (as section IPE550B1)

L.Gallois 2



GiD-Safir Tutorial - 12/2011

2. Create a project in 2D for Structural Analysis

From the pull down menu select:

> Data->Problem type->SAFIR2011->Safir_Structural_2d

41 Safir_Structural_20 Project: UNNAMED M}
Files ‘\iew Geometry Utilities | Data Mesh  Calculate Help
il e v 55 S [ E—
0 = @ ‘i o e Erhlemiie E:::ples » r | @ ? ﬂ E'I]Verslnn‘i
] LConstraints SAFIR20070_09_09»
K SAFIR2011 ¥ v Safir_Stuctural_2d
Connections Trans Safir_Structural_3d
o e Safir_Thermal_2d
=} Lnte:jnet elreve... Safir_Thermal_3d
oad... :
Properties Urload Safir_Thermal_tzh
Mass i Debugger...
Froblem Data
Material
% Local axes r
i
e
B &
XK
B materials read _‘_j w=-17.07
10 conditions read p=5.909
=1 =0
” Command: | 4
To save the project select (or use icons on the left):
> Files->Save or S or [Ctrl +s]

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

Enter a file name, eg.: Frame2D

GiD creates a directory with the name Frame2D.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 here in this directory.
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3. Create the geometry in the xy-plane

From the pull down menu select:

> Geometry->Create->Straight Line or \
i1 Safir_Structural_2D Project: Structure2D EoE
Files ‘iew | Geometry LUtiities Data Mesh Calulate Help
B e )R]0 Sl AT AL, Gilversens
a Lreate * o Puaint
? éér Delete ‘- Straight line
A= 4il 2
o ) NURBS fine
& @ 0 Parametric ine. ..
éﬂ', — E& i Falyline
G it :
" = L SL MUFRBS sutace 4
* ﬁ Farametric surface. ..

Contact surface

5
4

Surface mesh

I Yalume 3
Corntact L4

9./

=
A

H Object ’

|

,_,
=

910 Y B

.

RSP ARL

¥

&X
|Saved OF. Leaving

Enter name of the project

|] Command: | B

In the command line (bottom of the widows) enter the coordinates of the line
points:

0,3 @6,0 @3,0 @6,0

Press [Enter] to confirm

Press [Esc] twice to leave line mode
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-ll Safir_Structural_ﬁ) Project: Structure2D M

Files ‘iew Geometry Lkiities Data Mesh Calculate  Help

PR R DR D Gl | # 2 | bilYersens
o e

» @&

cR
1Y)

£,
!
HEQ

L

OSQREATD T NG
RSB RSP LPAA ]

Pick LEFTMOUSE to desplace view [ESC ta quit] [ if present, mouse wheel zooms] :I #=34.88

Fick LEFTMOUSE to desplace view [ESC to quit). p=3175
= =-0

Command: (0,3 @60 @30 @64 EH

To change the view, select from the pull down menu:

>  View->Zoom->Frame or[F11]or

-ll Safir_Structural_ﬁ) Project: Structure2D [ﬁﬂlg.]m

Files | Wiew Geometry Lklities Data Mesh Calculate Help

Zoom b En Layerd - 7] i) E—
O i Botate » :,Q Out a 4 | @ g | ﬂ Ell]\lersion‘i
Ban .
- Dynamic
{:’. Fedraw Previous
1 Fender 4 Hext
P§r§pect|ve... @ Frame
Llip planes...
Label 3
Mormalz 4
Higher entities 4
Curvatures 4
Wiew 4
Recent view files 4

Background image *
Image to clipboard
Multiple windows...

Mode 4

L

Pick LEFTMOUSE to desplace view [ESC ta quit] [ if present, mouse wheel zooms] :I #=13.45
Fick LEFTMOUSE to desplace view [ESC to quit). y=20.28

19 QBEEAND )/ neHE0e

R RS B

=1 =0
Command:  [0,3 @60 @30 @64 EH
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Select

> Geometry->Create->Straight Line

In the command line enter:
0,0

Then Press [Enter]

0,1.5

Then Press [Enter]

Then type [Ctrl + a] and pick the left end of the member line, then press [Ctrl + a] to
quit the selection mode and type in the command line @0, 1.5 and press once on

[Enter] and twice on [Esc].

6il Safir_Structural_2D Project: Structure2D - I:Im
Files ‘iew Geometry Utlities Data Mesh  Calculate  Help

SR YN IR RS =TT | %2 (¥ GiDVerons
o e
» [F&
Lao
LT gl N
Ei X
7
N o

#,

i
S

HESADEFRL

L

Leaving line creation. 3 new lines, 3 new points ;I #=20.E5
Enter paints to define line [ESC to leave] p=3.44

= ==0
Command: | -+

19N | BEHA
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Select from the pull down menu:

> Utilities-> Copy

-,

Ul Copy

Entities type: IF'DintS b
Transformation: ITransIatiu:un b

~First point

P un: w 0.0

| w |00

a =z 00

~Second point

P un: w |15

| w |00

a =z 00

[~ Duplicate entities

Do extrude: IND b

[ | Create contacts

v Maintain lapers

Multiple copies: |1

Select Cancel

or [Ctrl + c]

In the dial box, for the second point, put x = 15 m and select the upper and the lower

point of the left column and click on Finish or press [Esc].

Select

> Geometry->Create->Straight Line

Use the node selection mode [Ctrl + a], pick up the top then the middle and the

lower point of the right column and press [Esc] twice to leave this mode.
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¢! Safir_Structural_2D Project: Structure2D E]@
Files Wiew Geometry Utiities Data Mesh  Calculate  Help

OO 28R P Gl %249 biDVersens

L

5
.

AN
PP 9 A [ ][]

1 r

1AL
I~

S VR

L.
=
F

IR YY)

Saving backup file 'T:ADOCUME~Thgalloilo\LOCALS ~145T emphgid 3vbackup-3448.qid".. d
Saved

Command: | -+

N We divided the system line for the member according to the temperature zones

and the left column because we want to assign a x-constraint at 1.5m high.
A If you want to see a distance between 2 points, use the . button and click
on the two points of your choice and click in the place you want to put the

dimension text.

To delete a dimension you have to select Geometry-> Delete-> All types or d

to click on the target you want to delete and press [Esc]
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4. Define constraints for the supports

From the pull down menu select:

> Data-> Constraints

-

¢! Constraints

L

|F'Dint-Eu:unstraint$

v #-Constraint:
[v Y-Constraint:
[v ROTZ. Constraint:

{ Aszsign

Entities

LCloge

Localfues -GLOBAL- —

Diraw

M
Unazzign

Select x,y constraint and z rotation constraint and click on Assign

Click on the columns base points

Press [Esc] or click on Finish

Select x-constraint and assign it to columns top points and to the mid point of the

left column.

In the dial box, click on Draw-> Colors to display the constraints and press on [Esc] or

click on Finish to quite this view mode

L.Gallois



GiD-Safir Tutorial - 12/2011

| 5 ) 5 = Y7
6 Safir_Structural_2D Project: Structure 2D Ir-_||EILréJ

Flless: Viev ormekry Litlities: Data Mesh Calculate. Halp

CEBDTRBEFeSn @2 |d il
H G e
o8
‘,Q

%'Cﬁ'ns't raints " W

s

Cartiaints >

GLORAL. —d

| e
[~

ristramit ‘

SOBART -T2 X

|
T

7

Y

1Y
4

—3

ex2 Finish' toend selechnn | Hnassion

= = [ -cLoBAL-111
[]-cLoBAL-100

MNow on, conditions will be drawn by color -A.I w=14.75
press 'escape’ taleave

Command: | ,’J'F4

5. Define loads

From the pull down menu select:
> Data-> Loads.
Define point loads for the columns:

For Y-force, put -900 000 N

[l_ﬂ Loads m’]
@
Point-Load - ﬂ
¥-Force 0.0
r-Force |-300000
Z-toment | 0.0

| Azzsign  Entities Ciraw Unaszign

LCloze

Click on Assign
Select the node on the top of the left column

Click on Finish or press [Esc]
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Do the same operation to assign an Y-force of -450 000 N on the top of the right
column

O safir_Structu

e
5B BR® e —— A i

AR T
M

el
HESBPEFACIAA ][]

T oy
i)

r é-

404 B

L P Fe

[ 0.0 -s00000 0.0

5 ; —
h. g [ 0.0 450000 00

Mow on, conditions will be drawn by color 5l
press ‘escape’ to leave

Command: | -+

In the dial box, click on Draw-> Colors to display the constraints and press on [Esc] or

click on Finish to quite this view mode

In the Loads dial box, select the l tab. As for a point-load, assign a Y pressure of -

30 000 N to all the member line

O Safit_Structural_2D Praject: Structure2D ; .;\‘7\
Filas: Wiew netry tiites  Datas Mesh iCalculal Help
6@ G‘@%%‘|é#|@%@ﬁ.@g v‘@? ‘ﬁ ml]\ferslon'i
PG ed
5 @
&
2 ao
T s
‘0 Ay va
S
o =]
N e
QX F z B
L
<1 12,
m X
ol % T
7 B x ||
© B A
o
Pick LEFTMOUSE to desplace view [ESC toquit] [ if present, mouse wheel zooms] _‘j "=
Pick LEFTMOLISE to desplace view [ESC to quil]
il
Command: | o
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6. Assign temperature files (.TEM files)

From the pull down menu select:

> Data-> Properties

& The objective is to associate section files (.TEM) to lines. In that regard, in the first

part of this exercise you created files IPE550B1, IPE550B2, IPE550B0, HEB220B0
and HEB220B1.

IPE550 files have 2 materials (Siliconc en and steelec3).

HEB files have 1 material (steelec3).

For the IPE550BO file:

In the dial box change Safir.tem by your section file name (IPE550B0.tem in this

case)

Choose a number of materials of 2

-

0.! Properties

BEAM Cross Section - K28
File-Mame ||PESS0.bem

Mumber of material: 2 -

Matl Global Mr |1
Mat2 Global Mr |2

BAzsigh Entities Diraw naszign

Cloze

Click on Assign

Select the right part of the member line as shown in the figure below

Click on Finish or press [Esc]
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611 Safir_Structural_2D Project: Structure2D E]@
Files View Geometry Utities Data Mesh  Calculate  Help
G@ ®|@%:@|éH'|Q®%La}'EID '|@? |ﬂ Eil]\"ersion‘i
P e
® 3w HEB220BO HEB220B0
X%
4
L R [N
0 XY
Ei
d < IPES50B1 IPES50B2 IPES50B0
N e
SN P
- L HEB220B1
<q i
X ] PESS0B1.tem2 123 4
j'. Y [ ] IPES50B2.tem2 123 4
— b Il \PEss0B0.tem2 1234
0 @ ¥ . HEB220B1tem 11234
@ @ k x D HEB220B0tem 11234
i
S
Fick LEFTMOUSE to desplace view [ESC to quit] [ if prezent, mouze wheel zooms] ;I
Fick LEFTMOUSE to desplace view [ESC to quit).
Command: I -+

Then do the same operation to assign IPE550B1, IPE550B0, HEB220B0 and HEB220B1

section as shown in the figure.

N Don’t forget to change the number of material from two to one when you wil

assign HEB sections

In the dial box, click on Draw-> Colors to display the constraints and press on [Esc] or

click on Finish to quite this view mode
& Now you have to open the GiD-Safir tutorial file and select the 5 .TEM files

(IPE550B1, IPE550B2, IPE550B0, HEB220B0 and HEB220B1) and copy them in this

directory
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7. Define global materials:

To define global materials, select from the pull down menu:

> Data->Materials

¢l Material

(3]

General l b ateriall ] b aterial2

Mumber of materials: 2~

Cloge

Change the number of material from one to two and complete as below

¢l Material
)

General  Materiall ] Material2 |

Materiall STEELECZ —

tatl E-todulus (21211
&t Poizzon ratio|0.3
tatl Yield strenath | 2,358
Accept Cloge

Do the sam operation with the tab Material2

Uil Material

|3

General | Materiall  Material2 ]

Material2 SILCOMCEW —

hd &t Poizzon ratio 0.3
Mat2 Compressive strength |3.0e7
tat2 Tension strength | 3.0e6

Accept Cloze

Click on Accept to save your modifications
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8. Define the Mass:

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

» Data-> Mass

Select the l tab and put 100 kg/m as Distributed-Beam-Mass

U, Mass for Dynamic Calculation m
3
tass on Beam - n2 7|

Digtributed-Beam-k azs | 100

Azzign Entities Diraw Unaszign

LCloze

Assign the mass to all the elements.
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9. Problem data

Select from the pull down menu:
> Data->Problem Data

Fill the dial box as below

¢ General

A2 )

Calzulation parameters | Output optional results ]

Title 1|5afir_Static 20D
TiHe 2 |Mesh_From_GIC

SOLVER PARDISO  —
NCORES |1
Mode DYMaMICAPPR MR — —

Convergence  COMEBACK, —

Timesteptdin|1.0e-5
FRECISION |1.0e-3
NGEDOBEAM |5
MG |2
MFIBERBEAM 190
MGEOTRUSS |0
LOAD FUMCTION FLOAD —
TIMESTEF |2
UPTIME | 2400
TIMESTEPK& |12
TIMERRINT |2

LCloze

& Ngeobeam is the number of .TEM files (5 in this case). Nfiberbeam is equal to 190

in this case, the only way to know 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 and use it as your

Nfiberbeam in your problem data.

& You can change TimestepMin, Precision, Timestep, Timestepmax 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 change
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10.Generate the Mesh

To create meshes select from the pull down menu:

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

41l Safir_Structural_2D Project: Structure2D (=05
Filles Wiew Geometry LUtiities Data |Mesh Calculate  Help

P (R0 R B o |tz 2|4 Gilve=eons
,@ Q ° "'{“ Structured L4
& & SemiStuctred 4
_3‘}.'3 E @ Lartesian 3
J@ %0 Boundary layer 3
ﬁn’, : E& Quadratic: elements 4
Q =Xy | Element type 4
aEa L Mesh critetia 4
0,& @ Beset mesh data
<. q Draw 4
‘1?5: Generate mesh. . Chl-g
._\ '@‘ Erase mash
C:;g -j-; Edil mesh 4
<o '
m %
P
> =
5 b
© & :

Saved
Entered new Problem data. Leaving

” Command: |

Enter 0.5 m 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, remember that the maximum of

nodes allowed is 1010 nodes
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6iL Safir_Structural_2D Project: Structure2D - IO m
Files Wiew Geometry Utilities Data Mesh Calculate  Help
O@ Q|Q®Q®:@@|éﬁ|@%awe'” v| @ ? ﬂ Eil]\l'ersion‘i

P 3o

i =l COGD 0D

[
5
L
I
n
3
3
2
2
1
1
i}

129 BEHATND ),/ n@%®

HESSBP s L9 AL

L

Meshing. ‘Wait, please. .. ;I #=13.33
Mesh Generated. To see it use command ‘meshview' y=0.09852

Tl z=0
Command: | -+

To display element and node numbers select:
»  View->Label->All
If you want to zoom use select:
>  View->Zoom->In or @

Select the area you want to check
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Files Eie:\l 'geo_metry_gtilitie_s Data Mesh g_alc_ulate ﬂx_alp
@@QI%Q@E!?#IQQ}&LM AR AL biD¥erseons
PYe
o 2€
o@ ey m7
W
0 E. LXY B7
Ao
Vi : 11, 1 39 2 38 3 a7 4 3h 5 a5 fi
N W
N -
3 Bé

) P
55!" I’E- 5
S
i £
1 A b
al
— %
& P by
B L

E’é{ a4
[if prezent, mouse wheel zooms dynamically) Enter 13t point ;I #=2.961
Enter 2nd point =372

Command: | i

»  View-> Lapel-> Off to quit the label mode
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11.Start the calculation

Select from the pull down menu:

> Calculate-> Calculate window

Uil Process window

Project  Start time  UID
Structureel Thu Apr 28 17:45:57 2664 Caleulating... J

i o

Output wiew Terminate

Start Start remate Remate... Cloze

Click on the Start button then on the Output view button

Uil output info for 'Structure2D’ Thu Apr 28 17:45:57 g@.ﬁ
-
time = 583. 50000 =sec.
time = 584, 25000 =sec.
time = 585.00000 sec.
time = 585. 75000 sec.
time = 586. 50000 sec.
Too many iterations would be regquired to converge.
Number of iterations (iter) : 4
Allowed fiter to_decrease) el
time = 586, L2500 sec.
time = S86. 50000 sec.
time = S86.87500 sec.
time = 887. 25000 sec.
time = 887. 625800 sec.
time = 888. 00000 sec.
KN [T

& 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.
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B. Create a frame with modified connection

1. Create a project in 2D for Structural Analysis

The objective is now to save this file with another name in order to compare effects
of connections modifications on the frame resistance.

» Files->Save as

Enter a file name, eg.: Frame2D R

GiD creates a directory with the name Frame2D_R.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 here in this directory.

2. Use the “Connection” function

To disconnect certain degrees of freedom on the end-node of beams or shells select
from the pull down menu select:

> Data->Connections

Then fill as shown below:

. Connections
& ) .

|Di3connect degrees - h? @
| dentifies: |Id1 v

[ Disconnect % displacement
[ Disconnect y dizplacement

[v Dizconnect z rotation

Agzigh Entities Diraw Unaszign

Cloze
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Click on Assign and select points 1

'l'ﬂ Safir_Structural_2D Project: Frame2D_R M

Files “iew Geometry Utilities Data Mesh  Calculate Help

COBLRL B PeSlaer | Z 2 (Y GiDVersens
2 ¥

» Ee

®©
)
g

SHES B EER LY AR ]

7 9
| 2 k]

i

= 8

199 BEHAND T WO

L

[if present, mouse wheel zooms dynamically] Enter 1zt point -

Enter 2nd point

Cammand: | -+
Press [Esc]
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Now on the beam tab select /d1 as Identifier

¢/l Connections
LN
Dizconnect 1d - h? @
Identifier: |Id1 v
Agzign Entities Diraw Unazzign
Cloze

Click on Assign and select beams 1-2 and press [Esc]

A The software has now created a new point in the same position than node 1.
Node 1 is now only include in the column “5-7” and the new node “1bis” is only
include in the beam “1-2” fully connected to the column 5-7, excepted for rotation

in z direction.

Node 1 Node 1
) Beam Node 2 (O Beam
Column Column
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Now, the objective is to disconnect the Z rotation on node 4

Fill the connections windows as shown below:

-

¢! Connections
NS

Digconnect degrees - h? @
Identifier: |1d2 v

[T Dizconnect » dizplacement
[ Disconnect y displacement

¥ Disconnect z rotation

Agzigh Entities Diraw Unaszign

Cloze

Click on Assign, select node 4 and press [Esc]

Now open the beam tab and select /d2 as identifier

-~

¢! Connections
2
Dizconnect 1d - h? @
Identifier: |1d2 v
Agzign Entitigs Diraw Unazzign
Cloze

Click on Assign and select lines 3-4 and [Esc]

A You have now disconnected Z rotation on node 4 from beam 3-4 to column 8-9

To create meshes select from the pull down menu:

» Mesh->Generate mesh or use [Ctrl + g]
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3. Start the calculation

Select from the pull down menu:

» Calculate-> Calculate window

6 Process window

Project  Start time  UID

StructuresD Thu bpr 28 17 4567 2664 Calculating...

i

Output view Terminate

Start Start remote Remote...

Close

Click on the Start button then on the Output view button

Uil output info for 'Structure2D’ Thu Apr 28 17:45:57

BE %]

time

time

time

time

time

583, 50000

584 .z5000

§85. 00000

S85. 75000

S86. 50000

Too many iterations

time

time

time

time

time

time

=11

==

==

287,

887,

s88.

- 1EEO0

Looono

27500

zZEooo

EZE00

aoooo

sec.
would be required to converge.

MNumber of iterations (iter) - 4
Allowed f{iter to_decrease) H e

& 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.
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