GiD — SAFIR2007 2D Structural Analysis

GiD — SAFIR 2D-Structural Analysis User Interface
1. Create a GiD project of type Safir_Structural 2d

From the pull down menus select:

Data->Problem type->SAFIR2007-> Safir Structural 2d
Save the project by selecting from the pull down menu:
File->Save as...

GiD creates a directory with the entered project-name expanded by .gid and places a
number of help-files in this directory.

2. Create the system geometry

Units must be meters. Construct the system geometry in the XY-Plane using GiD

geometry commands.
Geometry->Create->Line

For details on how to create geometry, look to the GiD reference manual or online-

help.
3. Define constraints for supports
From the pull down menu select: Data-> Constraints

The following dialog box is displayed:

i3 Constraints

@
Foint-Constraints - i)

W =-Canstraint:
W “-Constraint
[ ROTZ.Constraint:

Assign Entities Dl Unassign

Close
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Select the appropriate constraints you need for a support, click the button Assign to

assign the constraints to a point (or node) of the structure.
Note: All constraints are defined in the GLOBAL coordinate system.

To define an Oblique Support select:

T Constraints

@

Ohlique Support s K2 )

Dielta==|0.0
Delta-'|0.0

Assign Entitias Dlra Iinassign I

Cloge

Enter values for Delta-X and Delta-Y and assign this property to a point (or node).

Delta-X, Delta-Y define the direction of the line on which this point can move.

4. Define Connections
To disconnect certain degrees of freedom on the end-node of a beam select form the

pull down menu select: Data-> Connections

q\

Disconnect degrees hd n?
|dentifier:Id1 - |

[~ Disconnect x displacement
T‘i Disconnect v displacemeant

[~ Disconnect 2 rotation

Assign Enfities Dy Unassign

Close
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To disconnect some degrees in one point, select the degrees to disconnect and give an
Identifier. Then, assign the same identifier using condition Disconnect Id to all the

beam elements that must form a rigid group disconnected from the node.

Connections

@ N

Disconnect Id - n? )
Identifier: |11 -

‘ Assign Entities Draw  Lnassign

Close

Example: if the z-rotation is marked in one node with identifier 'Id1', and the same
identifier 'Id1" is assigned to several beam elements that are connected this node then,
these beams will be rigid between them and will rotate freely related to the rest of the

beams.

5. Define Loads

From the pull down menu select:

Data->Conditions->Loads

The following dialog box is displayed:

Paint-Load g _{Eﬂ_l
H-Force |0.0
-Farce IEIEI7
Z-Moment |0.0

|$ssign Entitiez | Draw | Unazsign

Cloze |
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Enter Forces in Newton (N) , Moments in Nm and assign it to points (nodes) of the

system geometry.

To assign distributed loads click to the line-icon of the dialog box:

Beam-Load g @j

* preazzure |0.0
Y preazzure (0.0

|gssign Entitiez | Draw | Lnazsign

Cloze |

Enter values in N/m to assign distributed loads to a system line. After meshing this

load is automatically transferred to all beam-elements of this system line.
To view assigned loads click to the button Draw and select Colors.

6. Assign the temperature files
Form the pull down menu select:

Data->Conditions->Properties

Properties :

e

BEAM Crozs Section g *? | @I

File-t arne |safir.tem

Mumber of material: 1. —
Matl Global Mr[1
MatZ Global Mr |2
Mat3 Global Mr[=

&zzign | Entities | Draw | Unassign

LCloze |
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Enter in the field File-Name the name of the Temperature file ((TEM file ) for the
cross-section of the beam. Enter the number of materials used in this cross-section. For
each local material number ( this is the material number in the .TEM file ) of this
section enter the global material number in the structure (this is the material number in

the Problem data -> General ->Material ).
Assign the data to a system-line (or beam elements if you are in the mesh-display).

Note: If a member has several temperature zones, it is advisable to divide already the

system line in adequate sections.

The orientation of the cross section’s Y-Axis is in direction of the normal vector of the

system line. To display the normal vector select from the pull down menu:
Utilities->Draw Normals->Lines

GiD displays the normal vector in magenta and also the direction vector of the line in
light blue. If necessary you can change the direction by typing SWAP in the

command line. Select the line to swap its sense.
To display assigned properties click the Draw button and select Color.

Note: All .TEM files must be copied into the project-name.gid directory before you
start the calculation with SAFIR.

To assign Properties to TRUSS elements click to the arrow-icon and select TRUSS

Cross Section:

I
N
TRUSS Cross Section g @

Temperature File-MH ame |test.tem
Area |EI.EI
Residual stess |EI.EI
Global matenal number |EI

Azzign | Entities| Qraw| Qnassign|

Cloze
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Enter the file name of the temperature curve.

Enter the area of the cross section in square meters.

Enter the Global material number.

Assign the properties to a system line (or to beam elements).

7. Assign mass to nodes and/or beams

In the case of DYNAMIC calculation you can assign masses to nodes.

Select from the pull down menu:

Data->Conditions->Mass for Dynamic Calculation

tazz on Mode g ﬂ@
Mazz 1 |0.0
Mazs 2(0.0

Azzign | Entities| Qraw| Qnassign|

Cloze

Mass 1 is the mass [kg] linked to degree of freedom 1 of the node.

Mass 2 is the mass [kg] linked to degree of freedom 2 of the node.

To assign self weight mass to beam elements click to the line icon .

b azs on Beam g ﬂﬂ
Digtributed-Bearn-t a2z 0.0

Azsign | Entities| Qraw| Qnassign|

Cloze
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Distributed-Beam-Mass is the self weight in kg/m of the beam.

Use Assign to assign this property to a system line.

8. Assign general problem data

Form the pull down menu select:

Data->Problem Data

This Dialog Box provides 2 tabs:

o Calculation Parameters

e OQutput optional results

Parameters you can set here are described in more detail in the SAFIR Ref. Manual.

Title: Allows to enter 2 text lines, which are used as title in SAFIR

s General

"2 2

Calculation parameters | Output optional results |

Title 1 [Safir_Static_20
Title 2 Mesh_from_Gl

Fenumber BENUMGED —i
Loads STATICFUREME  —
Convergence COMEBACK —

Timestephdin (1.0
FRECISION|1.0e-3
MNGECBEAR |2
MG |3
MNFEIBEREEAR |440
NGECTRLSS |0
TIMESTEF12.

LFTIME 2400

TIMEFRINT (B0 '

Accept Close

D.I. Herwig Schonberger / 14.06.2007



GiD — SAFIR2007 2D Structural Analysis

Loads: Allows to select the type of calculation. You can select from the pull down list

e STATIC PURE NR

e STATIC APPR_NR

e DYNAMIC PURE NR

e DYNAMIC APPR NR

e STATICCOLD PURE NR
e STATICCOLD APPR NR

Convergence: You can select COMEBACK and NOCOMEBACK

TimestepMin: Is the minimum time step in case of COMEBACK

Precision: 1s the small value which must be reached for convergence.

NGEOBEAM: Number of beam cross sections having the same geometry, materials

and temperature history. ( or in other words, this is the number of .TEM files )

NG: Number of integration points for beam elements in longitudinal direction ( can be

2 or 3, for HASEMI calculation NG must be 2 )

NFIRBERBEAM: Enter the maximum number of fibers ( elements ) in any cross
section (.TEM file)

NGEOTRUSS: Enter the number of truss cross sections having the same geometry,

materials and temperature history.

TIMESTEP: Enter the initial time step in seconds.

TIMSTEPMAX: this field is the maximum time step and is used only in dynamic

calculation.

UPTIME: Enter the time limit for the calculation in seconds.

TIMEPRINT: Enter the time step for the output of results in seconds.

After you change any value of this dialog box you must push the Accept Data button

ore Close to leave the dialog box without changes.
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Selecting the tab Output optional results shows the following dialog box:

% General

@

Calculation parametars  Output optional results |

FRINTODEPL Frint
dizplacement variation

FRINTTMFRET Frint
temperaturas in the fibers

FRINTYELALC Printwelocity
and acceleration

PRINTFHE Frint out of halance
forces

v PRINTREACT Frint reactions

FRINTEAN Frint internal forces
of beams

Close

9. Defining material

To define materials used in the structure select following menu:

Data-> Material

Wi Material

General | hMateriall |ru1;. 1 | Materiald |
g

Mumber of materials 2 « 3

: Accept Close

In the General Tab. you have to select :

Number of materials: Enter the number of materials used in the structure.
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s Material

General Materiall | Materialz | Material3 |

Materiall STEELECE —

katl E-kdodulus2.1e11
kat] Poisson ratio|0.3
katl vield strength |2 .4bed

#—‘m::u::e pt Close

For each of the material used in the structure define materials Materiall, Material2, ...

From the pull down list you can select the following SAFIR materials:

e STEELEC3
e STEELEEC3DC
e STEELEC2

e PSTEELAI6
e SILCONC EN
e CALCONC EN
e INSULATION

For steels enter values for E-Modulus, Poisson ratio and Yield strength.

10

For concrete materials the mask changes and you can enter Poisson ratio, Compressive

strength and Tension strength.

For material ELASTIC you can enter the E-Modulus and the Poisson ratio.
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GiD - SAFIR2007 2D Structural Analysis 11

General Materiall | Material2 | Material3 |

Matetiall SILCONCEN —

tdatl Foisson ratio|0.3
Matl Compressive strength |3.0e7
bdatl Tension strenoth |0.

Accept Close

Note: The materials you define here are the Global Material numbers you assign to the

local materials in Property Dialog box ( see above under point 5. )
10. Create the mesh

To create the mesh select form the pull down menu:
Meshing-> Generate

GiD displays a dialog box where you can enter the element size, which is used in the
case of non-structured mesh. GiD displays the number of nodes and elements it

created and displays the mesh.

If you want to control the number of elements, you can use structured meshing. Select

from the pull down menu:

Meshing->Structured->Lines

Enter the number of elements to assign to lines.

To switch from mesh-view to geometry-view you can use the last Icon of the GiD-

Tool box on the left side of the display, or use the pull down menu:

Geometry->View Geometry

Meshing->Mesh view or type Ctrl-m

D.I. Herwig Schonberger / 14.06.2007



GiD — SAFIR2007 2D Structural Analysis

11. File the project
To save the project select:
Files->Save or type Ctrl-s

12. Create the SAFIR input-file and run SAFIR
From the pull down menu select:

Calculate->Calculate window

T Process window

Froject Starttime LID

i st

Clutput wiew Terminate

otatt otart rermote Fermote... Close

GiD displays the process-Window. Click the Start button to start the calculation.

Click the Output view Button to display a window, where you can watch the progress
of the calculation and also error messages of SAFIR.
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GiD — SAFIR2007 2D Structural Analysis 13

_;ﬂitp ut info for ‘2dFrame’ Wed Jun 13.10:22:31

SAFIER wersion 2007 is running.
Please type "FILEWNAME™ of "FILEMNLME.IN™ : SAFIR is allocating memory
JAFIR i= in subroutine DONNEE
S3TART OF RENUMEERING OF THE EQUATICHS
BEY THE GEOMETRICALL METHOD.
nnodepart = 1
the length of the skyline is reduced to 691

AFTER GECOMETRICAL PROGRE3I3IICH,
THE LENGTH OF THE SEYLINE IS e91.

SAFIE has finished subroutine DONNEE

Lime = 12.00000 =zeo.
Cime = 24.00000 sec.
Lime = Je.00000 sec.
Lime = 48.00000 =ec.
_______ TI
: jid

Close

When SAFIR has finished the calculation GiD displays a dialog box, which lets you
directly start the GiD-Postprocessor.

If you prefer post processing with Diamond2004, remember that GiD has placed the
SAFIR out-file and the tem-file in the project-name.gid directory.

13. Post processing
Postprocessing can be done with Diamond. The .OUT file is located in the project-
name.gid directory . The file name is project-name.QUT
For post processing with GiD select from the pull down menu:
Files->Postprocess or click the Postprocessor Icon in the tool box.

Select from the View pull-down list Scalar Line Diagram and in the results tree the
component which you want to display. In the Step pull-down list select the time-step

and press Apply:
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i Miew Results & Deformation

Wiew results | tdain Mesh ] Reference mesh |

Wiew: |Sn::alar Line Diagram =

Analysis: [Structural-2D >

Step:

1140 -

a Axial-Force
@ Bendinghdoment
Displacements
a x-DISFL
@ Y-DISFL
a Z-DISFL
& |Displacements|

factor: (1.1626e-005

Applhy Close
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