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TYPE OF PROJECT AND REGIONAL

1 Type of project and regional settings

Definition of example. Solve the panel shown in Fig. 1 using the ROBOT package. Gegraed material data
are given below.
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Figure 1: Geometry and material data.
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(a) Window of project selection. (b) Panel.

Figure 2: Type of project (selection).

Type of project. From the list of possible tasks choose the analysis of a petngdture (cf. Fig. 2). In the
case of ROBOT 2012 the shell structure type should be selécteFig. 3) and as a next step, one has to choose
GEOMETRY— STRUCTURE TYPENd selecPlane stress structure desigs shown in Fig. 4.

Regional settings. Immediately after the project selection select the languagl proper standards. From the top
menu pickTOOLS— PREFERENCE&nNd change the following window optionRegional settings: Eurocode
Working language: EnglishThe printout language self-adapts. Accept these settefgEig. 5).
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2 MATERIAL AND GEOMETRY
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(a) Window of project selection. (b) Shell structure.

Figure 3: Type of project (selection) — ROBOT 2012.
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Figure 4: Type of task (selection) — ROBOT 2012.

2 Material and geometry settings

Material. In order to set material data chooB®OLS— JOB PREFERENCE® the window (cf. Fig. 6) select
Materials from the list on the left-hand side. Next, click the buttelodificationand choose th©ther option.
Introduce the name of the material (PLSTREmat for exampid)ahoose data for elasticity. Introduce the values
of Young modulugz, Poisson coefficient and find the value of Kirchhoff coefficieid according to the formula:

G = ﬁ For the given data s&€¥=10775.861 MPa. To finish the material definition, clisétd OK and close
(click OK) the Job Preferencewindow.

Contour definition. To define the geometry of the panel cho@&EOMETRY— OBJECTS— POLYLINE—
CONTOUR In the window shown in Fig. 7 on the left, choose thefinition Method - Contouand introduce
the coordinates of corners of the considered panel in theGeometry Confirm the coordinates of the points by
clicking theAddbutton every time. To close the window seléqiply. The window in Fig. 7 on the right shows the
defined contour.

Panel properties. ChooseGEOMETRY— PANELS In the window as in Fig. 8 on the left choose fentour
Type - Panel Next, set the properties i.&reinforcement - NonéModel - Shell In order to assign the thickness,
click the 'three dots’ button and in the new window (cf. Figb® find material PLSTREmat in the list. Then, set
the (constant) thickness Th=20 cm. Set the label TH20P8k @lild andClosebuttons. Now, in the window as in
Fig. 8(a) choos€reation with Internal pointclick anywhere in the area of the panel and close the window.
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Figure 5: Regional settings.

3 Definition of static and kinematic boundary conditions

Kinematic boundary conditions. In order to prevent the movement of the left edge, chdeE®METRY—
SUPPORTSN the window as shown in Fig. 9 selddhear supporiand choos®innedor Fixed (in both boundary
condition types the UX and UZ displacements are not allow€ditk the left edge of the panel to set the support
and close the window.

Load types. Before the loading of the panel is defined, suitable type®aflihg have to be created. Choose
LOADS— LOAD TYPESo open the window shown in Fig. 10(a). Press Wewvbutton (orAddin the case of
ROBOT 2012) to create a new case of loading. Change loadenettiarLive as shown in Fig. 10(b) and click the
Newbutton again (0Addin the case of ROBOT 2012) to create live load. In the case @BD2012 a loading
subnature can be given (cf. Fig. 11 ). This load remains ectind the window can be closed now. The dead load
case is necessary to take the self-weight of the structtmetount. Loading of the top edge of the panel is going
to be setin the LL1 case. To define the loading of the panehs#dOADS— LOAD DEFINITION The window
shown in Fig. 12(a) opens. Sel&rfacdoading and introduce data according to the window in Figb).2Click
Addand close the previous window.

In Fig. 13 the supported and loaded panel is shown.

4 Mesh generation and FEM analysis

Mesh generation. Open the toolbar Options of FE Mesh Generation shown in EigSElect the area of the panel
(by clicking) and the third icon from the left in the OptionisE Mesh Generation toolbar. In the window shown in

Fig. 15 select thdleshing Methoc&indMesh GenerationPress thi % icon to generate the finite element mesh.
Itis possible to clickAdvanced Option® set more details in a window as in Fig. 15(b).

Analysis. To perform calculations choogeNALY SIS+ CALCULATIONS

5 Results

Results — contour plots. Before reading the values of displacements (or stressesheeds to set the units and
formats. SelecTOOLS— JOB PREFERENCES>» UNITS AND FORMATS+ OTHER— DISPLACEMENT
Compare the window in Fig. 17. To see the displacement valsi@stext, chooSRESULTS— DISPLACEMENT
The contour plots are available frARESULTS— MAPS In Fig. 18 the distribution of stress componen} called
SXXis shown.

Results — diagram for a cross-section. To draw a diagram of the dependence of one stress tensor cemipo
on the coordinate along a selected cross-section ciRBESJLTS— PANEL CUTSand set options as shown in
Figs. 19 to 21. Make sure that tirdling the interior option is not marked in thB®isplay menu (available at the
right mouse button).
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Figure 6: Definition of new material.
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Figure 7: Definition of the panel contour.
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Figure 8: Definition of the panel continued.
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Figure 9: Kinematic boundary conditions.
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Figure 10: Load types window.
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Figure 11: Load subnature option, live load - ROBOT 2012.
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Figure 13: Kinematic and static boundary conditions.
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Figure 15: Mesh options.
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Figure 16: Options of FE Mesh Generation.
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Figure 18: Contour plots for stress.,.
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Figure 19: Settings for a diagram.

Project "The development of the didactic potential of Craddniversity of Technology in the range of modern
construction” is co-financed by the European Union
within the confines of the European Social Fund and realine@usurveillance of Ministry of Science and Higher
Education



,m EUROPEAN UNION
HUMAN CAPITAL l AR ‘ fbiviy

NATIONAL COHESION STRATEGY m SOCIAL FUND

”
- = @ Panel Cuts { = &J
Definition
‘ Definition | Cuts ‘ Detailed ‘Prmcwpa\ | Compld <[
Cuts
Principal
Complex l Direction % I
Diagrams oW Xy z
Reinforcement Stresses-s OD
sis Membrane forces - M i
Moments -k
Shear stresses -t
Shearforces-0
Displacements - uw = |
Rotations - R,
Soil reactions - K
I Mormalize J {g\oba\smnmhmg VJ
[l open anew window
[ Apply ] [ Close J I Help J
»
Figure 20: Settings for a diagram.
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Figure 21: Diagram of,,. along a selected cross-section.

Project "The development of the didactic potential of Craddniversity of Technology in the range of modern
construction” is co-financed by the European Union
within the confines of the European Social Fund and realine@usurveillance of Ministry of Science and Higher
Education



