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This example is a 3D frame similar to the frame done in the Exercise 8, except that the slab will be

modelised using the shell elements method.
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1. Create a new project

Open the GiD project Halll_3D done in the Exercise 8, and save it in a new project :

»  Files->Save as

Enter a file name, eg.: Hall2_3D
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2. Define the slab in the system geometry

Change to the 3D isometric view : select from the pull down menu

» View->Rotate->isometric

In order to assign shell elements, you need to define the surface which will represent the concrete
slab.
Select from the pull down menu:

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

8| Safir_Structural 30 Project: Hall2_3D (SAFIR2012\Safir_Structural_3d) ===
Files View Utilities  Data  Mesh  Calculate  Help
0 © @ View geometry @ ,I=I‘| Q\ q) Layerd - @ | @ ? ‘ ﬂ W 9
@ [ ] Create @ Paoint
@ |Z ﬂDr:.Ir:tr: I . Straight line
Edit M~ .

—_— 4 MURBS line
A @ Parametric line...
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Q/‘ = NURBS surface By contour I,\\,
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Command: |

Select the contour lines to create the surfaces as shown in the following figure.

ArcelorMittal Research & Developpment 3



GiD12.0.5 - SAFIR Exercise 09 / Octobre 2016

When you have selected the 4 corners of the surface, press [Esc] to validate the surface. Then
select again 4 corners to define another surface, then press [Esc] twice to leave the NURBS surface
mode.

GB| Safir_Structural 3D Project: Hall2_3D (SAFIR2012\Safir_Structural_3d) ==
Files View Geometry Utilities Datza Mesh Calculate Help
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Saved OK. Leaving
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Command:
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3. Modify the loads

In the exercise 8 the load where applied on the central beam.

As we will put the load only on the slab elements, you have first to remove all the loads from the
beam elements.

Select from the pull down menu:

» Data-> Loads

Loads =]
d iy
Bearm-Load - k2 @

® Pressure 0.0
W Pressure 0.0
£ Pressure 0.0

LOAD FUNCTION F1 -

Assign Entities Draw Unassign

Beam-Load Entities
Close
All Beam-Load
All Loads L\xb

All conditions

Select the Beam-Load tab, click on Unassign and select All Beam-Load.

Then to assign the load to the shell elements, select the Global Shell Load tab i and assign
-15000N/m? as Z Pressure to all the surfaces. Select FLOAD in the LOAD FUNCTION dialog box.

Loads =
Global Shell Load - a3

X Pressure 0.0
% Pressure 0.0
Z Pressure -15000.0|

LOAD FUNCTION FLOAD -

Assign Entities Draw Unassign
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p
Safir_Structural 30 Project: Hall2_3D (SAFIR2012\Safir_Structural 3d) = =]
Files View Geometry Utilities Data Mesh Calculate Help

OO RLED BE| QPP e B -IR R AL G| %

60. ’—|_

N N
2 3 Global Shell Load v‘
0 '\- X Pressure|0.0
E- Y Pressure (0.0
/‘ — Z Pressure|-15000.0
L [E2 XD
— & LOAD FUNCTION FLOAD -

Press 'Finish' to end selection

i
Close

-Ay [ 0.0 0.0 -15000.0 FLOAD z.fct

HBO™E QS ORBY

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

Ei@b

Command: “

To display loads select in the dialog box:

» Draw->Colors

Press Finish or [Esc] to leave this view mode
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4. Assign .TSH file to the slab elements

Select from the pull down menu:

» Data-> Properties

Select the surface properties tab .

Properties =]
N
SHELL Section property - n2 | )
Shell Ternp File-Marme slab.tsh
Murnber of shell materials 2 -
Shell Matl Glokal Mr 3
Shell Mat2 Glokal Mr 4

Assign ] Entities Draw Unassign

iClose

N Number of shell materials  The number of shell material should be the same as defined for the
thermal analysis of the considered section (.tsh file).
Shell Matx Global Nr'y This is the rank y in the “structure.in” file (Global Nr y) of the
Material x (Matx) defined in the .tsh file.

Then fill the dialog box as shown in the figure hereabove.
— As Shell Temp File-Name, put Slab.tsh (= Slab130.tsh file done in Exercice 4)
— As Number of shell materials, put 2 (one for the concrete, one for the steel of the rebars)
— As Shell Mat1 Global Nr, put 3 (mechanical properties of material 1 : concrete)

— As Shell Mat2 Global Nr, put 4 (mechanical properties of material 2 : rebars)
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Assign it to the 2 surfaces as shown below:

GO

Files View Geometry Utilities Data Mesh Calculate Help

OB RERP | BS| P Ly -S| #2 9 G %

£ e
® 4

PARN-I )"

A}, [ siabtsh2343

ow on, conditions will be drawn by color
il diti Il bed by col
press ‘escape’ to leave

NBO™XE QS NHEY

Eﬂﬁl»

Command: “

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

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

& Before launching the calculation, don’t forget to copy the slab.tsh file in the calculation directory !
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5. Assign Mass

The mass have already been assigned to the beam elements in exercise 8. To assigh mass on the
shell elements defining the slab, select :

» Data-> Mass

Select the Surface Mass tab . and Assign 300kg/m? to all the surfaces.

Mass for Dynamic Caleulation @
N

Mass cn Shell - h? '

Distributed-5hell-Mass 3000

Assign ] Entities Draw Unassign

To display mass on shell, select in the dialog box:

» Draw->Colors

Press Finish or [Esc] to leave this view mode.
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[Now on, conditicns will be dravm by color -
poets ascape’ 16 lamve [=)

Command: £
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6. Modify Problem Data

General @
2

Calculation parameters | Qutput optional results ]

Titlel Safir_Static_3[
Title 2 Mesh_from_G
SOLVER PARDISO -
MCORES 1
Loads DYMAMIC APPR MR -

Convergence COMEBACK -
TIMESTEPMIN 1.0e-5

[ Consider max displacement
PRECISION 1.0e-3
MGEOBEAM 3
MG 2
MFIEERBEAM 550
MGEOTRUSS 0
MGEOSHELL 1
MGSHELLTHICK 7
MREBARS 4
TIMESTEP 12
UPTIME 3600
TIMESTEPMAX 32
TIMEPRINT 0

Accept Close

In the Calculation parameters tab, fill the cells as shown in the figure hereabove (NGEOBEAM = 3 ;

NGEOSHELL =1 ; NREBARS =4 ...).

Click on Accept to confirm.
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7. Modify the materials properties

Select from the pull down menu

» Data-> Material

Material @

Temperatures  General | Materiall | Material2 | Material3 | Materiald

Mumber of materials 4 -

| Accept | [ Close

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

Material @
=l

—_—————

Temperatures | General :MEtEfiﬂﬂ q Material2 | Material> | Materiald

-—— -

Materiall STEELEC3 A

Matl E-Modulus 2111
Matl Poisson ratic 0.3
Matl Yield strength 3.55e8
Matl Max Ternperature 1200,
Matl Rate Decrease Yield Strength 0.

Accept | ’ Close

Material \E\

-—— -

Material2 INSULATIOM -

Accept | [ Close
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Material

Material2 SILCONCZD -
Mat3 Poiszon ratic 0.3
Mat3 Compressive strength 3.0e7
Mat3 Tension strength 0
Mat3 Peak Stress Strain Coeff 1

Accept | ’ Close

Material

Materiald STEELECZ -
Matd E-Modulus 2111
Matd Poisson ratio 0.3
Matd Yield strength 5.00e8
Matd Max Temperature 1200.
Matd Rate Decrease Yield Strength 0.

-—— -

Accept | ’ Close

Click on Accept to confirm your modifications, then Close.
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8. Generate Mesh

Before meshing, you need to specify the default meshing criteria which consists to start meshing

by the beam elements.
Define the default values for the meshing
Select from the pull down menu

1N

»  Utilities->Preferences

Then go to Meshing / Other / Mesh always by default and click the Lines option as shown in the
following figure.

e e - ———
- Boundary layer

) [ =0 Surfaces
- {Cartesian mesher E

- Sphere mesher Chordal errer [T
- Import and Export Minimum element size: |0
- Fonts Maximum chordal error in model
- Grid Relative(36): (10
- Postprocess Absolute: [0
Default values
Apply ] ’ Close ]

Preferences Window =
[+ General Others
- Interface Smocthing: Mormal -
Other Mesh until end
= Gra.phlcal Mo mesh frozen layers
- Appearance ] ) ] ]
- Colours [C] Avoid elerents with all its nodes in boundary
- System ] Alow quadrilateral deminant meshes
= T\de_sthg_| Mesh always by default
~ T i
! T i <

Define the mesh criteria
Select from the pull down menu

»  Mesh->Mesh criteria->Mesh->Lines

Then select all the beam element lines, then press [Esc].
esc.
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D) Safir_Structural 30 Project: Hall2_3D (SAFIR2012\Safir_Structural 3d) =N e =
Files View Geometry Utilities Data | Mesh | Calculate  Help

OB O WD | @ it g AL G ® |
@ Structured L4

® SemiStructured 4
ég IZ Cartesian L4
@ ‘a? Boundary layer 4
£
Q, \. Quadratic type L4

¥ ement type

£ El typ L4
;’ —i IMezh criteria Default 3 I
L,

Reset h dat:
N & Des mesh deta , IMesh 2 Points
\ % e Mo mesh | Lines
'_\ — <7 Generate mesh.., Ctrl-g Default mesh L4 “\:]'_ Surfaces I}
Q : Era.se mesh Sk D [H Volumes
sl Edit resh L4 .
1 Mo ship 4
% ?I S ImEs
T Automatic skip ¥
_({:-( q View mesh boundary Skip by...
@ ’ Create boundary mesh R >
. Mesh lity...
I 1 esh quality Duplicate L4

- Mesh epticns from model Ne Duplicate 3

.
[P

&1
B 1 %

N

}i&avmg assign structured sizes

HEBOE O SagBY

TH o4 [m] e

Accepted new preferences

Command:

Define structured elements to the surfaces.

Select from the pull down menu:

> Mesh->Structured->Surfaces->Assign number of cells

Select the surfaces to divide, then Esc.
In the dialog box, enter the number of cells (divisions) to assign to lines.

Put 10 divisions to the 5m side and 16 divisions to the 8m side.
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G0 Safir Structural 3D Project: Hall2_3D (SAFIR2012\Safir_Structural 3d) =N
Files View Geometry Utilities Data fME;h Calculate  Help
? | ¥ G| ¥ |

@ &1 9 | @@’_\@%h}h | i Unstructured
Structured
@ ® Assign number of cells

SemiStructured

Cartesian Assign size

Boundary layer 4 Center structured
Set center

ro==d Quadratic type 3
i Element type 4

L4
2
|
lEcl Mesh criteria L4
<
$
=

Reset mesh data

Draw L4

&

¢ Generate mesh... Ctrl-g
Erase mesh
Edit mesh L4

Show errors...

View mesh boundary

Create boundary mesh

Mesh gquality...

Mesh options from model

Enter value window

. 9 Enter number of cells to assign o lines

,)\
Added 1 new =urfaces to the selection. Enter more surfaces, (ESC to leave) i
Leaving assign structured sizes _||:||_§,5,|gr'| Cll:l SE

Command:

HBOHE O SRS

Press [Esc] then Close.

Then select from the pull down menu:
> Mesh->Generate mesh

In the dialog box, enter 0.5m as size of elements to be generated.

Mesh generation =
Enter size of elements te be generated

0 -

[] Get meshing parameters from model

| ok || Cance
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Project: Hall2_3D (SAFIR2012\Safir_Structural_3d)

ﬁ Safir_Structural 30

GiD12.0.5 - SAFIR

VI O909990.9.0.99,
RS,

-Slsw2 ¥

)
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1
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e
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Command: |

Nait, please..,
Meshing. Wait, please...

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

For the concrete slab, use the .TSH file realised in the Exercise 4.
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10. Modify the node line in .TEM files

By using the Cross-Section option to create the section for the BEAM elements (.tem files), GiD
always put the center of the 0,0 plan coordinates to the center of the steel profile. Similarly, in the
section for SHELL elements (.tsh file), the symmetry axis of the section is put at mid-thickness of

the section (see figure below).

BEAM element cross section SHELL element cross section

So you need to align the slab of the beam element cross-section with the slab of the shell element
cross-section. Then displace the local center of the composite cross-section as shown in the

following figure.

In our exercise, the beam is an IPE550 with a height of 550mm and the slab is 130mm thick.

Therefore, you need to displace the global center Yo = 550/2 + 130/2 = 340mm.

Open the file .tem corresponding to the beam element and modify the Yo value of the NODELINE
as shown in the following figure (the two numbers are respectively the YO and the Z0 coordinate

of the global center).
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File Edit Search View Enceding Language Settings Macro
cHEE RS 4« MD|2C|mig| 2

= IPE550_Htem |

| D\ RecherchesPRF\SWS\ CoursSAFIR\ CIEUSB\ Exercices_GID-SAFIR\Exercice 09\Hall2_... | = || @ |

Window T X

= 1[E=z >

Run  Plugins
= | 02 &

il il

. NFIBERSERM 376
2 FISERS m———— o _ -

3 T NODELINE 0.3400E+00 0.0000E+00 _»

s T TYCzC —oroeooEss0— T.TODOETOO

5 0.101367E+00 0.468700E-04
6 0.101600E+00 0.438600E-04
7 ~D.101800E+00 0.412800E-04
: -0.101600E+00 0.438600E-04
9 0.101600E+00 0.438600E-04
10 0.101800E400 0.412800E-04
11 ~0.101600E+00 0.432600E-04
12 -0.101367E+00 0.46
13 -0.984000E-01 0.412800E-04
14 ~0.252687E-01 0.752300E-04
15 0.9536678-01 0.752500E-04
16  0.263533E+00 0.984000E-01 0.412800E-04
17 0.268400E+00 -0.221867E-01 0.504100E-04
18 0.266400E+00 0.891667E-01 0.804100E-04
9 -0.257833E+00 0.173333E-01 0.531100E-04
0  0.251200E+00 0.750000E-02 0.704250E-04

+00 -0.1266672-02 0.723200E-04
+00 0.186667E-02 0.793800E-04

+00
E+00
E+00 0.

E+00 0.173333E
0.270000E-02
.270000E-02
.750000E-02

.531100E-D4
. TOO300E-D4
. T08200E-D4
.531100E-D4
.54 0E-D4
.548800E-D4
. T04250E-D4
.531100E-04

M Ly RS

-l @ in

0 m

[ T s s R A O e O O [ R R I T s R e O R s R s |

L S T L L T B B o I I

2 0.260900E+(
= 0.260800E+(
2! —-0.260900E+(
& -0.231300E+0( .5T71200E-D4
8 0.231300E+00 0.186667E-02 .57T1200E-04

.000000E+00
.000000E+00
.0000D0E+00
.000000E+00
.000000E+00
.0000D0E+00
.0000D0E+00
.000000E+00
.000000E+00
.0000D0E+00
.000000E+00
.000000E+00
.0000D0E+00
.000000E+00
.000000E+00
.0000D0E+00
.0000D0E+00
.000000E+00
.000000E+00
.0000D0E+00
.000000E+00
.000000E+00
.0000D0E+00
.0000D0E+00
.000000E+00
.0000D0E+00
.0000D0E+00
.000000E+00
.000000E+00
.0000D0E+00
.000000E+00
.000000E+00 z

[
[ T T R N O O O [ T O O R O N O v e O v [ O A o o |

length: Ln:3 Col:1 Sel:0|0 Dos\Windows

AMSI INS

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.

Modify the other beam section if necessary.
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11. Start the calculation:

Before starting the calculation, be sure that all the .tem and .tsh files are in the directory

“Hall2_3D.gid” (IPE550_C.tem ; IPE550 H.tem ; HEB220 C.tem; Slab.tsh).

To start the calculation, select from the pull down menu:

» Calculate->Calculate window

Process window [&]

Project  Starttime UID  Pricrity
Hall2_30 ThuJan 28 15:33:31 6756 Mermal Calculating...

| »

1 | [}

0utput~.riew] [ Terminate ]

| Start | lStart remate] l Remote... ] [ Close I

Click on the Start button then on the Output view button to see the calculation progress.

cutput info for ‘Hall2_30" Thu Jan 28 15:33:31 =

——————————
Zoing out of BSCHOL i
Foing in BEAM elements

ing in SHELL elements

Norme of the incr. energy : 0.415E+03
Norme of the total energy : 0.22ZBE+05
Criterium of conwvergence :0.018355
ocing in BSCHOL

oing out of BSCHOL

oing in B elements

ing in SHELL elements

Norme of the incr. energy : 0.73BE+02
Norme of the total energy : 0.22ZBE+05
Criterium of conwvergence :0.003450

Too many iterations would be required to
converge .

Number of iterations (iter) : 4
Allowed (iter to_decrease) 3
time = 22.50000 sec.

ocing in BEAM elements
oing in SHELL elements

4 [ |
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