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This example is a 3d frame with the following system geometry and beam profiles.
There are 3 temperature zones, .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).

1. Create section

In this exercise, for beams and columns you have to use exactly the same .TEM files
than those used in exercise 8.

Furthermore you have to create 3 .TSH files: ShB1.tsh, ShB2.tsh and ShBO.tsh you have
to realize them exactly as explain in exercise 4, with a shell thickness of 0.2 m. The only
difference is that you will have to replace ISO fire condition with temperature curve B1

and B2, as explain in exercise 3.

2. Open the GiD-Safir project Halll_3D.gid (Exercise n°8)

To save the project select (or use icon on the left):
»  Files->Save as

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

Enter a file name, eg.: Hall2_3D

GiD creates a directory with the name Hall2_3D.gid

GiD creates a number of system files in this directory.

When you start the SAFIR calculation the SAFIR ./N and .OUT file are placed here. Also

before starting a calculation all . TEM files must be placed to this directory.

3. Modify the system geometry

To change to the 3d isometric view select from the pull down menu:
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-

» View->Rotate->isometric

Or if you want to define a point of view by your own use:
¥ View->Rotate->Trackball or [F7] or 0
To modify am existent file, you have to first erase old mesh:

¥  Mesh->Erase Mesh

ﬁ Safir_Structural_3D Project: Structure3D2 uw
Files  Wiew Geometry LUtilities Data | Mesh Calculate  Help
o 5 | in, -
ORISR T - E AR AL Giverens
p L] '15;" EgmlStructurad »
0@) I}@ Lartesian 4
ﬁ — EBoundary laper L3
P oo _ !
t’ — EA Luadratic elements
0 '_' XY Element tupe L3
LEJ t. Mesh criteria 4
.’. ?I Beset mesh data
_<- q Diraw 4
Q@ Generate mesh. .. Chil-g
._\ ' Erase mesh
@ = Edit mesh v
s fz. Show errors...
'i‘i A Wiew mesh boundary
'ﬁ 'I'r Z- Create boundary mesh
@j .%ét tesh quality...
2
' @ {é\
<P B v
Meshing. Wai, please... ;I =551
Mesh Generated. To zee it use command ‘meshview’ y=1.381
=l z=0
Command, | -+

From the pull down menu select:

»  View-> Label-> All
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ﬁ Safir_Structural_3D Project: Structure3D2 um

Files View Geometry Utiitiess Data Mesh Calculate Help
O@QI@’M@@ BP0 Glaeo MR AL Gibvesens
®
ye 7Y%
Lao
& A
En
i
N

,

.
§

T

L0109 BEHA
REBSB R rRL

Added 1 new surfaces to the selection. Enter more surfaces. [ESC to leave) d #=3.577

Deleted 1 surfaces. Leaving deleting function p=15.42
=1 ==0

Cormmand | -+

Select from the pull down menu:
» Geometry-> Edit-> Divide-> Lines-> Num Divisions

il Safir_Structural_3D Project: Structure3D2 M

Files Vlew|Genmetry Lkiities  Data Mesh Calculate  Help

€@ ¢ Yewssanety 'Hw &0 | F2|H il e

ﬁ @ 1 Creae

=]

Yolume boolearop, r

2 " &7 Delete A
Aﬁ @Q Edit Move paint i
‘5@ @ @ Divide » Lines 4 Murn Divigions
T Lines operations ¥ Palylines Near point
t’ : E& Swap ac Sufaces Parameter

o i Y i » » ]

Q ‘E‘ f_f golyllne L Woluries Relative Length 15
" ﬁl Surfesh Length
r Lo
— Edit MURBS 4
\ q Lonvert to NURBS »
'_\ ’. Simplify MURES 4
@ _7_-; Hole NLURES suface
— fz- Collapse 3
- ) Uncollapse 3
f\j 12- Intersection 4
s %}C: Surface boolean op 4

10 Y &

A,

&
X

Leaving generation

[Enter size of elements to be generated

‘l Command: | _%__
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Enter 3 as number of divisions

Select lines 10; 11; 20; 21; 22 and 23 (line are in blue and nodes are in black)
Press [Esc]

¢ Safir_Structural_3D Project: Structure3D2 l._HE]

Files Wiew Geomelry LUtilties Data Mesh Calculate Help

OO 3R E R BS|PD P G0 #2749 GiDve=ens

# e

» @

Bao

3 —n
B

.

*,

—
L9 A

By P

IR E SO

A,

Select lnes to divide = i=2573
Select lnes to divide y=16.54

2=l

Command: | -+

Do the same operation in order to divide lines 14; 16; and 18 in 5 parts
From the pull down menu select:
¥ View-> Label-> Off

Then, select:

> View-> Label-> All in -> Points [ * ]
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ﬁ Safir_Structural_3D Project: Structure3D2 M
Files Wiew Geometry Utliies Data Mesh Calculate Help
XN YRANEIC Y . FoIRnRi S {E=D AR AL biDversens

£ e 4
#2 A&
& g o
gl | N

SE- XY

~

OIBYREATD @
HESAP %R LPAATD

Drone unda d x=-12.48
Enter points to define line [ESC to leave] y=3152
= ==
Caommand: I -+
Select:

» Geometry->Create-> Straight Line

Press [Ctrl + a] and pick points 21 and 28 and complete with [Esc]

ﬁ Safir_Structural_3D Project: Structure3D2 M
Files Wiew Geometry Utliies Data Mesh Calculate Help
(X =Re ARANEIC I P IR {E=D %2 biDversens

£ e 4

SN T

HBS B %0 A

219\ | BEHA

Leaving line creation. 1 new lines, 0 new points d ¥=-3.773

Enter points to define line [E5SC to leave] p=14.24
= ==

Cammand: | -+
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Do the same operation with points 20 and 27; 19 and 24; 18 and 23

il Safir_Structural_3D Project: Structure3pn2 g@
Files Wiew Geometry LUtilties Data Mesh Calculate Help

OO B|RRRBS|P P Glaeo %2 ¥ GilVerons
P e

» @€

[T}
@

ALY AAd ]
™EQ

¥

21998 EA D) WG

RS B

>

Added 1 new lines to the selection. Enter more lines. [E5C to leave] ;I #=7.872

Deleted 4 lines. Leaving deleting function y=7.979
Tl z=0

Command: I -4

Continue with straight line select mode and select points 15 and 14; 14 and 13; 40
and 36; 36 and 32.
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ﬁ Safir_Structural_3D

Project: Structure3D2

(=%}

P e
» E&
éfﬂé?
TS (A

-~

21998 EA D) WG
HESPH AP L9AAR

Files Wiew Geometry LUtilties Data Mesh Calculate Help

CERRRRBRQPDOSrer 2D

)

Givesens

Leaving line creation. 2 new lines, 0 new points
Leaving line creation. 0 new lines, 0 new paints

|| s=5077

y=11.73

Command: |

Select:

Geometry->Edit -> Intersection-> Line-line

G Safir_Structural_

M=)

ﬁ [ Create
i '@Qelee
= E‘? gditt
o

A Ao
Lt [N

G 5

/=
NS

#,

Q).

Nt

=

2
e e RV |

A

[
ai &
~<h
&

_§ Ay

&

L3

13

Filas Vialeeothry Utilties  Data  Mesh Calculate  Help

Q Q Wiew geometrp #| Q g) @W‘ ‘ @ ?

Move point
Divide

Lines operations
Swap arc
Palyline
SuthMesh

Edit NUURBS

Convert to MUREBS
Simplify MURBS
Hole NURBS suface

Collapse
Uncaollapse

Intersection
Suface boolean op

Yalume boolean op

Line-line
HMultiple lines

Surface-2 ponts
Surface-lings
Surface-suface

Mulliplesufaces

L)

GiD¥e=ons

Sav‘mg backup file 'T:ADOCUME ™1 \galoiloh L DCALS ™1 \Temp\g‘lﬂB\hackup-SS?Z gid" =
Saved

-
Command: | -+
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Select line 21-28 and 15-14 and press [Esc]

Uil Safir_Structural_3D Project: Structurein2 [._"E]m
Files Wiew Geometry Utliies Data Mesh Calculate Help
XN YRANEIC Y . FoIRnRi S {E=D %2 ¥ GilVerons

£ w
» F&
2 a0
€ —

SE- XY

~

b s~mrR L9440

O3 Q BREATDD )@

A,

>

¥

Select 15t line to intersect

-

'VAfler intersction, 2 lines corwerted to 4 nes. Can continue d

Caommand: I -+

Do the same operation with line 15-14 and 20-27; 40-36 and 20-27 ; 40-36 and 21-
28; 14-13 and 19-24; 14-13 and 18-23; 36-32 and 19-24; 36-62 and 18-23

4L Safir_Structural_3D Project: Structure3D2 [._"E]m

Files Wiew Geometry Utliies Data Mesh Calculate Help

(R =Re L 1 Eo RS (T MR AL biDve=lons

A9 A4

2129 BEEATOD T NG
(RSP

X
>

=

Select 15t line to intersect :I
Leaving function. No changes

=
Command: || -+
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Select from the pull down menu:

» Geometry-> Create-> NURBS surface-> By contour

Uil Safir_Structural_3D Project: Structure3D2

Joks

Files. Vieleeometry Utilities Data  Mesh  Calculate Help

OBC T | 2[0S @2 a
(@ 'Y ] Create » & Point
(g@ IE % @ g;iltele : 3 Straight line
e = =) NURBS line
(;.3_, @ {? Parametric line...
éﬂ', = EA 2 Polyline
/‘ t. ".EJ: NURES surface 4 By contour
[+ Parametric surface... Automatic
'\ LContact surface Trimmed
Surface mesh Untrimmed

»\ m Parallel Lines
62 Euntact . By Paints
— Lz By LinePuoints
i ) K Object L4 Search

HAl

l" 19

| X
=3

EAY
HBEBPHTP L 9AAD

A,

&

¥

biDve=ns

Sure, erase existing mesh?
Mesh erased

Command: |4

Select all contour line of the rectangle as shown below and press [Esc]:

ﬁ Safir_Structural_3D Project: Structure3D2

=1

Files Wiew Geomelry LUtilties Data Mesh Calculate Help

OO SRR B D Sl "l ® 2

LX)

» @&

@

P gy

3 —n
B XY
Eg

A

+

*,

%
A

PIEA Y EREON,
RESBdRFRLS

GiDvesens

Enter lines to define MubSuface [ESC lo leave)
Leaving NurbSurface cieation. Mo changes

=]l s=22e3
y=14.29
=l -0

Command: |
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Do the same operation in order to create 9 surfaces per floor as shown in the figure

below
4. Safir_Structural_3D Project: Structure3D2 =2 m
Files Wiew Geomelry LUtilties Data Mesh Calculate Help
@@Q‘@%t@@|éﬁ|@@%uyem '|@? |ﬂ Eil]\ferslon'i

o e
» A&
Bao
3 —n

SE. XY

4

7
S

910 Y | BEHA|
HBE B EFRLP

Enter lines to define MubSurface [ESC to leave) ;I #=11.48

Leaving NubSurface cieation. Mo changes 1=F.953
= =0

Command: | -+
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4. Modify loads

Select from the pull down menu:

» Data-> Loads

Cloze

. Loads 3
Y '\“'J
Beam-Load - @
* Pressure IEIIJi
' Pressure |EIEI7
Z Prezsure IEIEIi
Azzign Entitie=s Diraw naszign

Beam-Load Entities
All Beamn-Load

All Loads

All conditions

Select the beam tab on Unassign and select Point-Load Entities

Select the surface mode ["_’C’:] and put -20000 N as Z Pressure

Assign this pressure to all surfaces

L.Gallois

12



GiD-Safir Tutorial - 12/2011

JoE|
e e Y e I B
£ e
» F&
nao
&8 i
Q;E;LXY
ally
N o
e
~
Al
—
7 %
5 A
¢ y

Mow on, conditions will be drawn by color =
press 'ezcape’ to leave
5

Command: |

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

Press Finish or [Esc] to leave this view mode

5. Assign .TSH files

Select from the pull down menu:

» Data-> Properties

Select Surface properties ["_.‘3:]

L.Gallois
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¢! Properties m

Y

SHELL Section property - h? @
Shell Temp File-Hame | ShBO.tzh

Mumber of shell materials: 2 -

Shell M atl Global Mr |3
Shell M at2 Global Mr |4
Shell b at3 Global Hr|3

Azzigh Entitie= Diraw Unazzign

Cloze

Put

As File-Name, put ShBO.tsh
A number of materials of 2
Shell Matl Global Nr =3
Shell Mat1 Global Nr =4

L.Gallois
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Assign it as shown below:

47 Safir_Structural_3D Project: Hallz_3D =EE
Files Wiew Geometry Utiities Data Mesh Calculate Help
OO REE BRI el |2 ¥ GilVEens

O/ @8 e
HEQ

HAI-

1

@@é@ﬁﬁngﬂﬂwnﬁ

7
>

[ snBotsh2343

PG Y

£

How on, conditions wil be dravn by color

=

press 'escape’ to leave
=
m

Command: |

Do the same operation with files ShB1.tsh and ShB2.tsh

47 Safir_Structural_3D Project: Hallz_3D =EE
Files Wiew Geometry Utlities Data® Mesh  Caloulate Help
OO REE BRI el |2 | GilVsens

®

®
&
%

D29/ Tn@8® 0%
|
=EQ

BEA|

PR YL

i [ shB1tsh 2343
& . [] shB21sh2343

A B sreotshzz4z
i Y

Mow on, canditions will be drawn by color

e
press 'escape’ to leave

=

e

225

@@éw%ﬁgwﬁﬂﬂwH@

o

Command: |

L.Gallois



GiD-Safir Tutorial - 12/2011

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

Press Finish or [Esc] to leave this view mode

Now you have to open the formation GiD-Safir file and the Hall2_3D.gid file

Select the 3 .TSH files (ShBO.TSH, ShB1.TSH and ShB2.TSH) from the tutorial file and
copy them into the Hall2_3D.gid file you created

Do the same operation to select all the 6 .TEM files in the Hall2_3D.gid file

6. Modify Materials

Select from the pull down menu

-

» Data-> Material

L 1

¢l Material
)

General ] b4 ateriall ] Material2 | Material3 ] b ateriald ]

Mumber of material: 4 —

Cloge

Put 4 as number of materials and complete Material tabs as shown below

-~

¢l Material
)

General Matenall | Material2 | Materiald | Materiald |

Materiall STEELECZ —
Matl E-Modulus | 2.1e11
b4 at1 Poizzon ratio 0.3
M atl rield strength | 3.55e8

L.Gallois
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rﬁ Material m—‘
el

General ] Materiall — Material2 | pakeriall ] b ateriald ]

Material2 IMSULATION —

ﬁ Material

&E

General ] b ateriall ] Materialz ~ Materiald ] b ateriald ]

Materiald SILCONCZD —

hd b3 Poizzon ratio | 0.3
katd Compressive strength |3.0e7
tat3 Tenszion strength |0,

Cloze

rﬁ Material m“
)

General ] b ateriall ] M aterial2 ] Materials ~ Materiald ]

Materiald STEELECZ —

tdatd E-toduluz 21211
bl atd Poizzon ratio 0.3
Matd vield strength |5 008

Accept Cloge

Click on Accept to confirm your modifications

L.Gallois
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7. Assign Mass

Click on:

¥  Data-> Mass

Select Surface Mass [i]

07 Mass for Dynamic Calculation |3

o

tass on Shell - n? .

Distributed-Shell-tasz | 300

H Agzign Entities Draw Unasszign

LClose

Assign 300 to all surfaces

Files Visw Geometry Utiities Data Mesh Cakulate Help

CE|RRR B AP e Sl AR RAIL > I | )
o e b
»° @#
£ a8y
w2 —[a
s XY

%

W&

QI

HES RIS L9 AATD

2y

o
ea

z

A
Y

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

99 |BEA|

Command: 1

L.Gallois
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To display loads select in the dialog box:
¥  Draw->Colors

Press Finish or [Esc] to leave this view mode

8. Modify the node line in .TEM files

As already explained in exercises 3 and 4:

- If you are using the “Cross-Section” option to create a profile in thermal 2D Gid-Safir
always center the profile on the 0,0 point of the plan who is located at the middle of

the section height as shown below.

- If you are using the themal TSH mode, GiD-Safir will automaticly centered the shell

element node line on 0,0.

12
""'2/2'}_'

*

h/2

h/2

Now, open the IPE550B0.tem file:

L ]
@ UltraE dit-32 - [d:Wsers_Data\galloilo\Desktop\GiD-Safir Formation... |- ||01/E3)
ﬁ File Edit Search Project Yiew Format Column Macro Advanced Window || XK
O = o & & B & W i | F = E E

IPESS0B0.tem |

i
NFIBERBEAN 299 g‘
FIEERS
NODELINE 0.0000E+00 O.0000E+00
YC ZC 0.0000E+00 0O.0000E+00

0.251167E+00 0.740000E-02 0.118960E-03 1 0.000000E+00
-0.250233E+00 -0.693333E-02 0.115040E-03 1 0.000000DE+00
-0.262000E+00 0.192333E-01 0.160360E-03 1 0.000000DE+00

0.262000E+00 -0.208667E-01 0.149090E-03 1 0.000000E+00
-0.250233E+00 0.786667E-02 0.982400E-04 1 0.000000DE+00
-0.261500E+00 0.983333E-02 0.149195E-03 1 0.000000DE+00

0.251167E+00 -0.740000E-02 0.118960E-03 1 0.000000E+00

0.262433E+00 -0.110000E-01 0.174850E-03 1 0.000000E+00

0.262000E+00 0.208667E-01 0.149090E-03 1 0.000000E+00
-0.262000E+00 -0.209333E-01 0.148630E-03 1 0.000000DE+00

0.236233E+00 0.186667E-02 0.998300E-04 1 0.000000E+00

0.247167E+00 0.000000E+00 0.119930E-03 1 0.000000E+00
4 | >

Ln 3, Cal. 1, T DosS Mod: 15/12/2011 11:05:52  [Fik

L.Gallois
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On the 3th line you can see the line “NODELINE”. The two 0.0000E+00 numbers are

respectively the YO and the Z0 coordinate in meter of the global center.

To displace the local center as show below:

12

h/2 + e/2

* z
But YO = 0.2850E+00

i =
@ UltraE dit-32 - [d:Users_Data\galloilo\Desktop\GiD-Safir Formation... |~ |[0/E3)
ﬁ File Edit Search Project Yiew Format Column Macro  Advanced Window _ || X
2o d & 8 & W i | E = E =

IPES5OE D tem” |

|
NFIBEEREELHM 299 g
FIBERS
HNODELINE D.ZBEDk+DD 0.0000E+00
YC_ZC  0.0000E+00 0O.0000E+00
0.251167E4+00 0.740000E-02 0.118860E-03 1 0.000000E+00
-0.250233E400 -0.,693333E-02 0.115040E-03 1 0.000000E+00
-0.262000E400 0.192333E-01 0.160360E-03 1 0.000000E+00
0.262000E4+00 -0.208667E-01 0.142020E-03 1 0.000000E+00
-0.250233E4+00 0O.736667E-02 0.982400E-04 1 0.000000E+00
-0.261500E400 0.9283333E-02 0.14921925E-03 1 0.000000E+00
0.251167E+00 -0.740000E-02 0.1182860E-03 1 0.000000E+00
0.262433E+00 -0.110000E-01 0O.174350E-03 1 0.000000E+00
0.Z26Z000E+00 O0.208667E-01 0O.142020E-03 1 0.000000E+00
-0.Z26Z000E4+00 -0.202333E-01 0.145630E-03 1 0.000000E+00
0.236233E4+00 0.136667E-02 0.9898300E-04 1 0.000000E+00
0.247167E+00 0.000000E4+00 0O.1192930E-03 1 0.000000E+00
4 | >
Ln 3, Cal. 19, Cw Dos Mod: 15/12/2011 11:05:52  |Filk

Now save this file and modify the other IPE550B1 and IPE550B2 sections.

L.Gallois
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9. Modify Problem Data

-

¢il General

Title 1
Title 2

SOLYER
MCORES
Loads

Convergence
TIMESTEPHMIM
FPRECISION
HGEDBEAM

e
MFIEEREEAk
NGEOTRUSS
MWGEOSHELL
MGSHELLTHICEK
MREE&RS
LOAD FUMCTION
TIMESTEP
UPTIME
TIMESTEPM2
TIMEFRIMT

Calculation parameters | Output optional results ]

Safir_Static_3D
tesh_from_GIC
PARDISO  —

iy

DYMAMIC AFPR MR —

COMEBACE, —

1.0e-5
1.0e-3
B

2

2939

LS R S

FLOAD
E

4000

3.

q

Accept Cloze

In the Calculation parameters tab, put 3 as number of geoshell (NGEOSHELL) and 4

as number of rebars (NREBARS)

& 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

L.Gallois
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& 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

L S

Uil General
=

Calculation parameters  Dutput optional results
r PRIMNTDEPL Print displacernent
wariation

PRIMTTMPRT Print temperatures in
the fibers

PRINTYELAL Print velocity and
acceleration

PRIMTFHE Frint out of balance forces
PRINTRHM Print internal farces of beams
PRINTREACT Print reactions

PRIMTSHELL Frint strezses in zhell
elements

PRMM=SHELL Frint mermbran farces in
shell elements

r PRMMXSHELL Print bending momerts
in zhell elements

<1 < <1 1 I

<]

Cloge

In the Output optional results, select what you want Gid-Safir to print, for example

in this case tick PRINTSHELL and PRNNXSHELL

Click on Accept to confirm
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10.Generate Mesh

From the pull down menu select preferences [@ ], open the meshing tab and

select [ . -] (beam) as “Mesh always by default” (in the bottom of the window)

Click on Accept to confirm
& If you close open and mesh again this structure, you will have to select beam as

“Mesh always by default” once again. GiD doesn’t save this preference.

Form the pull down menu select

¥ Mesh-> Structured-> Surfaces-> Assign

Select all surfaces and press [Esc]

Enter 5 as number of cells to assign to line and select line 15-11

Press [Esc]

Enter 2 as number of cells to assign to line and select line 53-44; 56-65; 10-21; 20-
6; 6-19; and 18-2

Press [Esc]

Enter 3 as number of cells to assign to line and select line 21-53 and 19-59

Press [Esc] and close the Mesh Windows

Select from the pull down menu:
» Meshing->Generate or [Ctrl + g]

Enter the element size of 0.5 m
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ﬁ Safir_Structural_3D

Project: Structure3D2

Files Wiew Geometry Utilities

Data Mesh Calculate  Help

OB RRRBRI VS0 %24
o e
» E&
2 a8y
3 —in

-~

SR )

.

5L

HESPWHRSFHPLAADR

1Y | HA|

eeeee

Saved OK. L

[Entered new Prablem data. Leaving

#=1314
y=5.474

11.Start the calculation:

Select from the pull down menu:

Calculate-> Calculate Windows

I

o
Uil Process window

X]

Project  Start time LD

Structure3D FriMay 06 15:02:20 2736 Calculating...

kil

Output wigw Terminate

[

pf

Start remate Remate...

Cloge

Click on the Start button then on the Output view button

L.Gallois
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¢\l output info for "Structure3D’ Fri May 06 15:33:05
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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.

& 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 on the Postprocessor Icon in the tool box.
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