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General Information

Welcome

Welcome to the Scia Engineer Tutorial Shell. Scia Engineer is a design program under Windows with a broad application field:
from checking simple frames to the advanced design of complex projects in steel, concrete, timber,...

The program treats the calculation of 2D/3D frameworks, profile check and check of connections for steel structures included.
Besides frames, it is also possible to dimension plate structures, inclusive of advanced concrete calculations.

The complete process of calculation and design has been integrated in one program: input of the geometry, input of the
calculation model (loads, supports, ...), linear and non-linear calculation, output of results, member check and optimization
according to various codes, generating the calculation note, ...

Scia Engineer is available in three different editions:

License version

The license version of Scia Engineer is secured with a ‘dongle’, a code lock, which you apply to the parallel or USB gate of your
computer or a softwarematic license on your network.

Scia Engineer is modular and consists of various modules. The user chooses from the available modules and composes a
custom design program, perfectly tuned to his needs.

In the general product overview of Scia Engineer you will find an overview of the different modules that are available.

Demo version

If the program doesn'’t find a protection, it will automatically start the demo version. The properties of the demo version are:
All projects can be inserted;

The calculation is restricted to projects with 25 elements, 3 plates/shells and two load cases;

The output contains a watermark “Unlicensed software”;

The projects that are stored in the demo version cannot be opened in a license version.

Student version

The student version has the same possibilities as the license version for all modules. This version is also secured by a ‘dongle’
or a softwarematic protection.

The output contains a watermark “Student version”.
Projects that are stored in the student version cannot be opened in the license version.

Scia Engineer Support

You can contact the Scia Engineer support service

By e-mail

Send an e-mail to support@Scia.be with a dESCription of the problem and the concerning *.esa file, and mention the number
of the version you are currently working with.

By telephone
From Belgium : +32 13 350310
From the Netherlands : +31 26 3201230

Via the Scia Support website
http://mww.Scia-online.com/en/online-support.html
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Website

Link to Tutorials

http://www.Scia-online.com > Support & Downloads > Free Downloads > input e-mail address > Scia Engineer > Scia
Engineer Manuals & Tutorials

Link to eLearning
http://www.Scia-online.com > Support & Downloads > eLearning
Link to Demo version

http://www.Scia-online.com > Support & Downloads > Secured Downloads > input username and password > Service Packs
> Scia Engineer > Setup — Scia Engineer

Requirements

Release: Scia ENGINEER 2009.0

Req. Module: ESA.00 Base Modeller
ESA.01 2D surfaces (plates and walls)
ESA.02 Curved surfaces
ESA.04 Intersections of surfaces
ESAS.01 Linear Statics 3D

Manual: Scia Engineer Tutorial Shell

Revision: 06/2009



Project management

Save, Save as, Close and open

Before entering the construction, we first discuss how to save a project, how to open an existing project and how to close a
project. When running a project of this Tutorial, the project can be saved at any time. That way you can leave the program at any
time and resume the project from there afterwards.

Saving a project

Click on n

in the toolbar.

If a project has not yet been saved, the dialog box Save as appears. Click on the arrow in the list Save to choose the drive you
want to save your project in. Select the file in which you want to put the project and click on [Open]. Select the subfolders. Enter
the file name in File name and click on [Save] to save the project.

If you press E twice, the project is automatically stored with the same name. If you choose File > Save as in the main
menu, you can enter a new/other drive, folder and name for the project file.

Closing a project
To close a project, choose File > Close in the main menu.

A dialog box appears asking if you want to save the project. Depending on your choice, the project is saved and the active dialog
is closed.

Opening a project

-

Click on to open an existing project.

A list with projects appears. Select the desired project and click [OK] (or double-click on the project to open it).
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Introduction

The example of this tutorial can be performed in the three versions of the program. Before you continue, you need to be familiar
with the use of your control systems such as working with dialog boxes, menu bars, toolbars, status lines, mouse, etc.

This tutorial describes the most important functions of Scia Engineer for the import of curved shells and free loads .

First of all we'll show how to create a new project and how to build the structure. After the input of geometry and loads, the
structure is calculated and the results can be viewed. The text ends with an introduction to draw up a calculation note.

The figure below shows the analysis model of the structure that is being built:

5000




Getting Started

Starting a project

Before starting a project, the program needs to be run first.

Starting the program

1. Double-click on the shortcut “ Scia Engineer” on the Windows Desktop.

Or:

2. If the shortcut is not installed, click [Start] and choose Programs > SCIA ENGINEER 2009.0 > SCIA ENGINEER

2009.0.

If the program doesn't find the protection, a dialog box will appear showing the reason why the protection was not found. A
second dialog box shows the restrictions of the demo version. Click [OK] in both windows.

For this Tutorial a new project is created.

Creating a new project

1. Ifthe dialog box Open appears, click [Cancel].

0

2. Click on the icon New ‘in the toolbar.

&
3. Click on the icon Structure swcue click [OK].

Select New Project

MNew Project ] Usertemplates l

N 4 BB

LTA Free Farm el Madeller
Modeller

Ermpty Scia Engineer project.

0K Cancel

4. The dialog box Project data appears, in which general data about the project can be inputted.
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10.

11.

Project data

Basic data ]Functionality] Loadsi Combmat\ons] Prolect\on] Nationa\Annexes]
Structure
Data
Material :
Name 1Tut0ria| Shell Concrete O
=
Eat 1 Material 3235 !
Description 1 Timber B
Other [m}
Author ] Aluminium O
Date [27.05. 2009
ProjectLavel: Model;
|Advanced :_J IOne LJ
National Code:
. B ==
oK Cancel

In the group Data you can enter the data you want. These data can be mentioned in the output, e.g. in the document
and on the drawings.

Choose Project level: Advanced (since a manual mesh generation will be performed) and Model: One .

Press the button _I under National code to set a default code for the project. Because of this the
available material, combination rules and code checks are determined. For the project of the Tutorial, we choose EC-
EN. The window Codes in project appears.

Press the button [Add ].
The dialog box Available national codes appears.

Select the European flag and click [OK].
You will return to the window Codes in project and the EC-EN is added.

Select the flag with the name EC-EN.
Select the options Active code and click [Close].

You will return to the window Project data and the EC-EN is the active code.

Select General XYZ in the field Structure
The type of structure (Frame XZ, Frame XYZ, Slab XY, General XYZ, ...) restricts the possible input during the
calculation. Since a 3D shell element is being designed, the General XYZ is chosen.

Select Steel in the group Material.
Under the item Steel a new item Material will appear.

Choose S235 from the menu.

Confirm the input with [OK].

Remarks:

On the tab Basic data you can set a project level. If you choose standard, only the frequently used basic functionalities will be
displayed. If you choose advanced, all basic functionalities will be displayed.

On the tab Functionality you can choose the options you need. The non-selected functionalities, will be filtered out from the
menu, which makes the program lighter.

The tab Combinations contains the values of the partial safety factors. For this Tutorial, the default settings are used.



Input geometry

Inputting the geometry
If a new project is started, the geometry of the construction has to be entered. The construction can be imported directly, but also

templates with parametric blocks, DXF files and other formats can be used.

Geometry

Structure menu

1. When starting a new project, the Structure menu is automatically opened in the Main window . If you want to modify
the construction later, you have to double-click on Structure in the Main window .

i | Project =R 10 Member
E-@J:_? 20 Member

w-1E Load cases, Combinations ; ‘C” Plate

®-[El Calculation, mesh 1wl

I3 Document @ Shall- sur i It
& B Drawing Taols ell - suface of revalution
t _ ; o sk Shell - swept surface

w B Libraries . EE Ribhed Slab

2% Tools B Prafah Slah

& Panel-Load to heams
IR Advanced Input

285 Connect members/nodes
= Modelling/Drawing

|£--Q Transter/Break/Unify

- Bill of material

2. Inthe Structure menu you can choose from several structural elements.
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Line grid

To simplify the input of the geometry, the line grid and snap settings are used. when clicking on the icon - in the toolbar,
the following window appears:

Line grid [z‘

Input data | Drawing setup |

8 G e

—DirX [m] —DirY [m] ~DirZ[m]
Type Span i Type Span - Type Span hd
Name X[m] dxm] Rep SL dy [m] Rep sL Name Z[m] dz[m] Rep sSL
i a0e [m] 1 o [
2 |B 2 [m} 2 1.000 2 o
M | m] 313 2000 | ]
= |1 o = 0000 om0 |1 o

[~ Insertion point fm]

X [o.000 ¥ [o.000 z 0.000 Tithsn o.00 deg Refresh names ‘
Name Grid1 Type Canesian ¥

oK | Cancel | Anply |

The values for the line grid are entered as shown on the picture above.



Cursor snap settings

*J5]
1. Double-click on the button Cursor snap settings in the command line or press the button [Snap mode ]
bottom right of the screen. The window Cursor snap setting appears:

Cursor snap setting

X

[v Line grid [~ Dotgrid

[~ Cnly snapped points

a) [ Midpaints
b} [v Endpoints { Modes
7 [ Intersections

g}

d) [ Orthogonal points
el [ Tangential paints
fil [ Arc/Circle centre
g) [ Paints an line-curve - length

hl [ Paoints online-curse = N-ths
il [ Paints an line-curve - % of length | %
I [ Surace edges
k) [ General solids

2. Choose the option line grid so the project can be snapped on the grid line you now created.

3. Click [OK] to confirm.

By means of the line grid, the structure is now entered in Scia ENGINEER. First enter the floor slab, then the cylindrical wall.

Entering a plane 2D element

1. To enter a new plane 2D element, you can use the option 2D member - Plate in the structure menu .

Mame g1
Type plate (80) B
Analysis model Standard o
Material 5235 _Vj_
A e j_o‘. FEM madel |Isotrapic i
— — T Thickness type constant o
—— 1 - 5
az -~ - =2 Member system-plane at |centre _v_]
// // Eccentricity z [rmm] 0
SIS ASS S S LCS Type Standard _v_j
Swap orientation 0 no
LCS Angle [deg] 0.00
z Layer 'Layeﬂ ;]j
2
X
Ok | Cancel ]
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6.

7.

In the field thickness, you enter 50 mm.
Confirm the input with [OK].

The floor slab is now entered by means of the options New circle (by centre radius pt ) in the command line at the
bottom of the screen.

| Commandl line nx
3 e m@ A v s 0 VinRsRen oy s 5
]Newpc - Start point =

m Ple | Circle (by centre radius pt) Snap made

Select the centre (1;1;0) of the circle by means of the line grid:

| 1 ! '
|
|
| 1 | i
|
P | |
| iy
I L. = 1 I
o~ THIGI000.] | [
| [ PR
L - - | -
) [
- L?‘ A | P -
- - I - i 1 -~ —
- 4 |- T
EL 1 - - §
- ~ I R g —_— L
-
P -

Press <ESC> to confirm.

After drawing the floor slab, the walls are entered.

10



Entering

1.

2.

3.

4.

a shell element

< Shell

Use the option

in the structure menu to enter a new shell element.

Name 52
Type shell (38} =1
Analé{sis model | Standard ot
Material |5 235 ..
"Tgr e jo: FEM model |Isotropic =
) = == T Thickness type constant =1
= _j_ o 50
ez o // Member system-plane at |centre _vj
// // Eccentricity z [mm] 0
ESAES LSS LCS Type Standard _vj
Swap orientation O no
Layer Layerl Li_l
Z
4
X
oK | Cancel ]

Enter 50 mm in the field Thickness.
Confirm the input with [OK].

Re-enter a circle with the same centre and radius as the floor slab.

|Command line

b=+ [@Ar v s s@oZ
]New polygon - Start point = MNew circle

11
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5. Change the active plane in YZ by means of the button bottom left of the command line:

|Command line 3 x|
hlestr| [@orvass@lo7 8| AN HERRTHarss
!New palygan - Circle - Point on circle =
7 IReady Snap mode
6. Enter the height of the cylinder by clicking on the co-ordinate (2;1;5):
T
S | f._r/'-.. .
Ay T
- - | P S - -
T - l:"? - lf_f I
I o = R
I R
P | - ‘\lf'q - _,:- —
- [ e | I
R i S
AT = [P Iy
N : | T/-;.‘:! | -
- | ] |
a0
| | | - H:I
| P I |7 ~l . |
| ! | | 1 I
| | | | 1| |
| o I pon! |
: | 1'_" | I I
r:J | ,I-:J-'__T_J"\I’\’, I
= |~ |
L [ -
SAG- e
- \ l ~ I - - -H_--H-H"'\—\_
h‘,"\:w_r"? - ﬁ‘%“%
- ~ T _,/ -~
= > :@){_/
=, - ﬁh‘,/
__'_/?:_ :-;S b - . -_H___:nef/ V-
&‘“Hag‘__d: ) '-\‘36_
7. Re-activate the XY-plane:
iCommand line o x:
; . e sl TR e e =
h| & =+ waoX | AR o B EERR R S5
|Command >
Snap mode

8. Then enter the upper circle by clicking on the centre (1;1;5):

12



-~
o T

5,

A

_\r

Y

\\r'
s

£
=
L _
[
!

!
—
J
W 1
Y
EEELY)
P

)

-

— -
."\ i f:

\\
f—

= et
;o
W
_"-_,.'\_J'
T ILY
I

-

L My _
L
i
s
y
i

AN

9. The inputis ended by pressing <ESC>.

After having it entered in Scia Engineer, the entity is always selected. In case of a cylinder, you can tell by the magenta color. To
clear the selection, use the <ESC> button again.

Remarks:
The properties of the selected elements are displayed in the Property window and can be simply edited there.

If there are no cross-sections in the project defined yet, the window New cross-section will automatically appear the moment
you give a command to input a structural part (column, beam, member).

An input can be ended by pressing <ESC> or by clicking the right mouse button.
The button Zoom All "in the toolbar allows you to visualize the entire construction.

After importing the floor slab and edges, we can import the wiring at the top of the structure. By means of the line grid and snap
settings, this wiring can be imported easily:

13
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Importing the wiring

1. The principle to import this wiring can be analogous to the entry of the first shell element. The command E wall is

used.

2. Toimport a new membrane element, use the option E Wall in the structure menu .

ez Name
m Type
T2 Analysis model
LD Material
//’} S FEM model
i o Thickness type
o < = h Thickness [mm]

r Member system-plane at
| Eccentricity z [mm]
LCS Type
| Swap orientation
‘/ LCS Angle [deg]
Z Layer

@ -l—lT'f J B Geomeftry
o Height [m]

Insertion point

53
wall (80)

| Standard

5235

:Isotrop\c

constant
50

centre

0

_Standard

O no
0.00

'Layer‘l

2,000
bottom

b bl

ﬁ

L«

oK | Cancel I

3. 50 mm is entered in the field Thickness.
4.  The height of the wall is 2 m.
5.  Confirm the entry with [OK].

6. Change the active plane in XY:

{Command line _ - x|
£xr N X RN xvuay s
|Command >
m eady Snap mode
7. Enter a circle with the centre as shown on the picture:
| Cammand line 3 x

hlz=s HorynsElo?

iRk narse

]Circle - Centre point =

14



8. Enter the radius of the circle with relative coordinates:

Command line I x

k£ &+l rvasgo? VR R Y S5

]Circle - Point on circle >@0,2

Remark

In Scia Engineer you can use absolute or relative coordinates. The difference is the use of the origin and the import of the
coordinates. With absolute coordinates, the origin of the UCS is used, these coordinates are entered with the x;y;z coordinates. If
the relative coordinates are used, the last entered point will serve as the origin. Relative coordinates are entered with a ‘@’ for

the x;y;z coordinates (as shown in the previous example).

9. The program draws the following cylinder:

—

LD

10. The cylinder is being moved with the help of the command move *. This command can be found in the menu
bars under Modify < Move

11. First you have to select the element that has to be moved. Confirm afterwards with <ESC>:

Command line 1 x

. ’ T B
! 5 i 344

‘MG‘JB - Select entities to be moved (finish selection with ESC) >

Kkt arsts

15
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12. Then the start point has to be defined. Point (1;1;0) is used:

Command line o x
h| & & +|1 SweX | AarT o Ny EE
‘Move - Start point =

13. Subsequently the end point has to be entered (1;1;4):
Command line o x
h|& & +[0 SweX | AarT o Ny EE

‘Move -End point >

16
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=

14. Now the cylinder has to be rotated. This is done by using the command rotate , which you can find in the
menu bar Modify . This command asks the user to select an element:

Command line 3 x
[% - - 3 |-aao . = . e [Fr | o 4ot 4y f.-"‘ & #
k- s B2 B MR ) B B 2 — T

IRotate - Selectentities to be rotated (finish selection with ESC) =

15. The cylinder is selected:

17
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¢

16. Afterwards the icon is used. This icon can be found at the bottom of the command bar.

17. The following dialog box is displayed:

Rotation angle and axis @

Rotation
Angle 190 deg
Axiswvector

(" ‘Wworking plane normal wactor
(@ Define axis by cursor

(" Enter custom axis vector

oK | Cancel

18. Enter an angle of 90°and select the option Define axis by cursor.

19. The rotation axis is now determined by the user (1;0;4) and (1;2;4):

Mot
T
/»_\_\ .
Yoo i e =
s [ |
/ s
| [ T
o -~ T
- s /‘( >
g I I~ & e [
5 g 2,
| B v || T b2 I
il -
[ I T : = [
-l < o, | st #
B o | I ol s I
—~ med e
[ Fred, I 1|l ST ~ -
-~ - o e
P o =Ty [ &
-5 | RS L ‘
P g i R
— -
[ | Sl 2] 8 £ o w, 1
T e’
[ B L Sl L™ L. [
o M
[ e 1 BT Sl s !
S s -~ =2
bow gl \\\\\\/,: [ L7
%o || o [ gl [ # g
. L -
g (Pt I~ |~ [
2 - ¥ 7
< [ [Tl S JE =
L R S il |
~ L

20. The cylinder was rotated on the axis with an angle of 90°, defined by the user.

18



Intersection and cut outs

In this paragraph the intersection between the horizontal and vertical cylinder is entered, followed by selecting the present parts
of the geometry.

Entering an intersection

1. To enter a new intersection, use the icon a in the Structure menu -» 2D Member - 2D Member
components .

2. Select the 2D elements (element S2 and S3) between which an intersection has to made:

3. Confirm the entry with <ESC>.

4. The made intersection is displayed on the screen:

After entering the intersection, the user can define cut-outs.

19
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Defining cut-outs

1. Use the icon ‘& Cutout in the Structure menu under = & 20 member components 1 enter a cut-out.
2. Select the vertical cylinder S2.
3. Confirm the entry with <ESC>.

4.  Scia Engineer shows which parts (cut-outs) of the structure can be removed for the calculation. These cut-outs are
now being selected:

5. Confirm the selection with <ESC>.
6. The selected areas are removed from the geometry.

7. The definition of the cut-out for the horizontal cylinder happens analogously.
8. Select node N5 and N8 manually.

9. In the property-window, input Coord X [m] = 1,8

Properties 3 x

|Nocle (2) j YW Y

1.800
Coord Y [m] 11,000
Coord Z [m]

B UCS coordinate |
Coord ux[m] 1.500
Coord uy [m] 11,000
Coord uz [m]

B 2D members
20 member

10. Click on the icon “@ CUtout in the menu tree under = @ 20 member companents

11. Select the horizontal cylinder S3.
12. Confirm the entry with <ESC>.

13. Select the cut-outs you want to remove:

20
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14. Confirm the selection with <ESC>.

15. The selected areas are removed from the geometry.

There are various possibilities to visualize the cut-outs. In this example the mesh is generated.

Visualizing the mesh

1. To generate the mesh, the advanced mode is first set in the project data. This can be done through the menu bar
Tree, project :

Project data

Basic data ]Funmionaliry] Lcadsi Combinaticnsl Protemionl NaticnalAnnexes]
o Structure:
-Data
JGeneraI YZ :j
— Material :
MName 1Tutoria| Shell Concrete o
Steel
R 1 Material 5235 v]
Description i Timber o
Other [m]
Author i. Aluminium m}
Date |27.05. 2009
Project Level: Maodel
Standard _:_j !One :_!
Standard
OK Cancel
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2. Presstheicon to start the mesh generation.

3. To be able to better visualize the result, a mesh refinement is entered. Click on the icon in the menu tree under
Calculation, mesh .

4. Set the average size of the 2D elements on 0,1:

Il Mesh setup
MName 8
= Mesh |
Minimal distance between two paints [m] 0.001
Average number oftiles of 10 element 1

Average size of 2D element/curved element [m] 0100

5. Let the mesh regenerate by means of the icon

6. Set the following options for the mesh (on the tab structure) in “view parameters for all”, which you can find at the top
of the command line:

Structure 3
Labels »
Model >

»

L : Maodelling/Drawing
./ " ¥

Free edges r_
Display mode wired _'.J

7. The program clearly show the edited geometry:

i o -

1

|
| - S
|

If you want to review the edited structure without generating the mesh, you need to follow the following procedure.
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Visualizing the rendered structure

1. First of all the mesh has to be switched off. This can be done through the view parameters above the command line:

| s

g
| Structure J| Panel )
Labels » Structure nodes L.I
: Madel » Cut-outs on 2Dmembers #
L E Maodelling/Drawing » Mesh |
i
;i 4 Detailed on/off LocalBses
, E Setup dialog E

o] 8] 2 |halk] %2155 ek 15| il NI

2. Afterwards the structure can be rendered with the render buttons above the command line:

ICanf'hand line

b

3. Atfirst sight it seems that this structure doesn’t match the previous one:

4. However, when the cut-outs are activated on 2D elements at the view parameters:

| Structure bl Panel
Lakels » Structure nocdes
nadel » Cut-outs on 2Dmembers
\B/ Modelling/Drawing » Mesh
=
Detailed on/off Local axes
i | = = Setup dialog
A S ] e il
Command line

e
g

ICommand =
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5.  The structure looks as expected:

Supports

The input of the geometry can be completed by entering supports.

Entering supports

1. To be able to enter supports, you can use the option Model data - Support =» Line on 2D element in the Structure
menu.

M Line support on 2D member edge

MName Slel
X Rigid =
v Rigid -
z Rigid -
Rx Rigid -
Ry Rigid -
Rz Rigid -

= Geometry

; System GCS >

Pasition x1 0.000

Position x2 1.000
Coord. definition Rela -
b‘l’lg‘l‘l’\. - From start j
Ok I Cancel |

2. Since this regards a restraint, both translations and rotations are captured.
3. Confirm the entry with [OK].

4. The floor slab can be selected by using the mouse.

5. Press <ESC> to end the entry.

6. Press <ESC> once more to end the selection.

7. The supports are visualized:
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Check structure

After importing the geometry, the entry can be checked on errors by means of the option Check structure data . With this tool,
the geometry is checked on duplicate nodes, zero-members, duplicate members, ...

Checking the structure

7

1. Double-click on the option Check structure data in the Structure menu or press the button in the menu bar.

2. The window Check of structure data appears, on which the various checks are shown.

Check of structure data Lad

i~ Check of nodes

[¥ Searchnodes
|

[¥ Search duplicate nodes [ lgnare parameters
| = ==

[~ Check of members £

¥ Check members
Search null members

|
Search duplicate members

| Check of additional data
[v Check additional data position

Check additional data Check duplicity of names Check Cancel

3. Click [Check] to perform the checks.

4. The window Report data check appears with a notification saying that no problems were found.

Data check report

Data check finished. No problems found.
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5. Close the check by clicking on [OK].

Connecting members/nodes

Analogously to the method in a project with 1D elements, the option ‘Connect members/nodes’ (in het construction menu) can be
used to connect elements in a project with 2D elements (such as this project).

Connect members/nodes

1. If necessary, first deselect the selected elements with the <ESC> button.
R

+ 4
2. Double-click on the option Connect members/nodes in the Structure menu or press the button in the toolbar.

3. Adialog box appears asking if you want to continue with connecting all entities:

Scia Engineer

i ) Do you want to proceed with all entities?

Yes N Cancel ‘

4.  Answer ‘Yes'. Subsequently the dialog box to set the connection of the construction entities appears. Close with OK.

Il Setup for connection of structural entities

= | Align structural entities to planes (moving nodes)
Align [m]
H Geometrical tolerance

Min. distance of two nodes. node to curve [m] 0.001
Max distance of node to 2D member plane [m] 0,000
= | Connect (generate linked nodes. intersections. ...
Connect =
= | Check structure data
Check (merge duplicate nodes, erase invalid entities) [m]

| &) || oo

5.  Confirm the previous command. Since intersections were previously made, Scia Engineer shows that they were
refreshed:

Scia Engineer

i) During the calculation of intersections :
2 intersections have been updated
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Graphic representation of the s

Edit view

Within Scia Engineer there are several possibilities to edit the graphic representation of the construction. Below you will find the
most important options:

Edit the view point on the Construction
Set a view direction
Use the magnifier

Edit view parameters through the menu View parameters

Editing the view point on the construction

Set view point through the wheels. Bottom right of the graphic window there are three wheels; two are horizontal and one is
vertical. With these wheels you can zoom in on the construction or turn it.

Remark:

To be able to zoom in on the construction or to turn the structure, click on the wheel (the cursor will change into a
hand), keep the left mouse button pressed and move the wheel

OR

Set the view point by combining the buttons and mouse.
Press CTRL + right mouse button at the same time and move the mouse to turn the construction.
Press SHIFT + right mouse button at the same time and move the mouse move the construction.

Press CTRL + SHIFT + right mouse button at the same time and move the mouse to zoom in or out on the
construction.

If the structure is being turned while a node is selected, the structure will turn around the selected node.

Setting a view direction with regard to the global coordinate system

1.

2.

3.

Click on the button View in direction- X % for a view in the X-direction.

¥

Click on the button View in direction- Y for a view in the Y-direction.

@

Click on the button View in direction- Z for a view in the Z-direction.

27



Tutorial Shell

The magnifier

. Use Q to enlarge.
. Use r:-lto decrease.

. Use Q\ to zoom in on a window.

. Use “('-’1 to view the whole structure.

. Use @ to zoom in on the selection.

Editing view parameters through the menu View param eters

1. Click in the graphic window on the right mouse button. The following shortcut menu appears:

Zaoom all
Zoom by cut out

Set view parameters for all
Cursor snap setting

Print/ Preview table

Table to document

Erint picture

Picture to document
Picture to gallery

Save picture to file

Capy picture to clipboard

Wired madel in view manipulations
Advanced graphic setup ..

S od BEEED BEY 4 & DD

Coordinates info

Remark:

If an element was selected previously, you can define a setting that only applies to the selected elements. (An adapted shortcut
menu appears).

2. Choose the option Set view parameters for all . The window View parameter setting appears. The menu consists of
various tabs. You can set the view parameters for all entities or just for the selected entities.

View parameters — Entities

Through the tab entities the representation of the different entities can be adapted.

In the group Structure the following items are important for this project:

. Style and colour:  You can display the colours per layer, material, cross-section or structural type.
. Cross-section: With this the symbol of the cross-section is displayed on every member.

. Local axes: With this the local axes of the elements are activated.
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View parameters setting

[T Check f Uncheck graug Lock positian W
Modelling/Drawing ] Misi. ] Wiew ]
Stucwre | Labels | & Model |
[¥" Check { Uncheck all
H Service -
Display on opening the service 1:7 T
B Structure .
Style + colour normal _V_i
Draw member system line V
Mermber system line style systerm line _VJ
Model type analysis model L]
Display both models ]—
Member surface 17
Fendering rendered with edges _:J
H Fanel .
Member sutface 17
Fendering transparent L]
B Structure nodes
Display 1:7
hark style Dat :J
B Cut-outs on 2Dmembers
Contour of cut-outs ]— =
20 members timmed r
H Local axes
MNodes [ %
OK | Cancel ‘

View parameters — Labels and description

Through the tab Labels, the labels of different entities can be displayed. In the group Members the following items can be
displayed in the label:

. Name: Show the name of the cross-sections in the label.
. Cross-section type : Show the cross-section type in the label.

. Length : show the length of the member in the label.
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View parameters setting

[T Check / Unoheck arady Lack pasition W
hodelling/Drawing ] hMisc. ] &] view ]
Structure Lakels ] [E] Model |
[ Check / Uncheck all
H Nodes labels A
Display label
Nahe

r-coordinate
Y-coordinate
Z-coordinate

H Slab members

Marne

Layer
Type and priority
Edoes

B Cut-outs on 2D members
Label

B Labels of local axes
MNodes
Mermbers 20

H General structural shape
Display vertex label

Ok | Cancel ‘

REEEEENERREE BEERRER

£

View parameters — shortcuts

In the tool bar above the Command line , several frequently used options are grouped among which:

. Show/hide surfaces ﬁ to show the surfaces of the cross-sections.

. Render geometry f' to view the rendered members.

. Show/hide supports [é to show supports and hinges.

. Show/hide load ﬂ to show the load case.
AEC
. Show/hide node labels =#= to view the label of the nodes.
REC
«  Show/hide member labels &3 to view the label of members.
. Show/hide load labels * | to show the value of the load.

]l
. Set load case for view to edit the active load case.

]
. Fast adjustment of view parameters on the whole con  struction to quickly access to the options from the
menu View parameters.
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After rendering the following structure is obtained:
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Input calculation data

Load cases and load groups

Every load is attributed to a load case. A load case can contain several load types.

Properties, that are decisive when generating combinations, are attributed to every load case. The action type of a load case can
be permanent or variable.

Every load case is connected to a load group. The group contains information about the category of the load (service load, wind,
snow, ...) and about the appearance (standard, together, exclusive). With an exclusive group, the different loads, attributed to
the group, cannot occur together in a norm combination. With standard combinations, the combination generator allows the
simultaneous occurrence of loads of the same group.

The way in which the load cases are defined, is decisive for the load combinations that are produced by the generator. It is
recommended to thoroughly study the chapter about the loads and combinations from the reference manual.

In this project two load cases are imported:
- LC1: Permanent load case: self weight of the construction

- LC2: Permanent load case: water in vertical cylinder

Defining a permanent load case

1. Double-click on La Load in the Main window or click on M in the toolbar.

2. Before loads can be defined, the load cases need to be imported first. Because no load cases were imported in the
project, the Load cases manager automatically appears.

3. By default, the load type LC1 is made. This load is a permanent load with load type Self weight. By means of this
type, the self weight of the construction is automatically calculated.

4.  Since only self weight is attributed to the first load case in this project, the load type is set to Self weight .

5. Inthe field Description you can describe what this load case contains. For this project the description will be “Self

weight Construction

M Load cases

A BB - 9 & - A -
LC1 - self weight construc... || Name LC1
R - <o consiucion
Action type |Permanent
LoadGroup |LG1
Load type | Selfweight
| Direction Z
[ New ][ Insert ][ Edit ][ Delete ]
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Defining a second load case

oron to make a second load case.

2. “Water” is entered as a description:

1. Clickon

M Load cases

A g BEIm | & SH A

LC1 - Sef weight construc... | Name Lc2

(DsEibkGh [ water
| Action type Permanent
LoadGroup :LG1
| Load type Standard

[ New ][ Insert ][ Edit _” Delete ]

3. Click [Close] to close the Load cases manager.

Remark: load groups

Every load is divided into a group. These groups influence the combinations that are generated as well as code dependent

factors that are applied. The following logic is pursued.

Variable load cases, that have nothing to do with each other, can be linked to the various variable groups. Per group you set the
category of the load (see LC1). The combination factors from the Eurocode are generated, based on the present load group. As
soon as two load cases, belonging to different groups in a generated combination, are present, the decrease factors are applied

for the transient loads.

If the load can be divided, you enter the various parts as separate load cases. As long as no variable load, belonging to another
group in the load combination is present, no decrease factors can be applied. The different load cases of a divisible load can be

linked to one single variable group.

The load cases of the same type, but that cannot occur together, can be put in one single group, which you make exclusive. For

example “Wind X” and “Wind —X" are linked to one singe exclusive group “Wind”.
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After the input of Load cases the Load menu automatically appears.
The first load case consists of one load:
- Self weight of the construction.

The program automatically attributes the self weight to the construction.

Changing between load cases

Activate LC2 by indicating this load case in the Load menu :

Load x

LC2 - Water v .|
LC1 - Self weight construction L]
18
i innode
ot free
=4 Line force
- f on 2D member edge
: L free
=2 Surface load

L4 on 20 member

g free
: 4% Thermal - on 20 member
= 3 kMoment

-4 jnnode

L2 free
: 2% Line moment on 20 mermber edge
5P 2D member displacement cursature
=% Load Pattern

- Single Load Pattern

) Mew mohile load track

q1m
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Free load

5.

6.

Close the selection by pressing <ESC>.

Define the new UCS by three points by means of the icon or through the menu bar Tools = UC - UCS by
three points.

The new UCS is entered as follows:

Defining the origin:

8

N,

!

!
T ST W= T

A
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7.

8.

36

The UCS is displayed as follows:

Set the local axes of the 2D elements visible with Set view parameters for all
by right mouse button in the active window):

View parameters setting

[T Check / Uncheck graup Lock position [ ]
hodelling Drawing ] P Misc. ] Yiew ]
Stucture | labels | [ElModel |
[ Check / Uncheck all
B Service
Dizplay on opening the senvice ]‘:
B Structure l
Style + colour normal _'.J
Diraw mermber system line P_
Mermber systern line style systar line LJ
Model type analysis model LJ
Display both models [ l
Member surface IT
Fendering \wired LJ
B Panel
Member surface ]7
Rendering wirad LJ
H Structure nodes
Display ]17
Mark style Dot |
g Cut-outs on 2Dmembers
Contour of cutouts f—
20 members trimmed ]_
H Local axes
Modes ]_

OK. | Cancel

-> Structure - Local axes (activation



9. Click on Surface load — free in the Load menu . The dialog box Surface force free

M Surface force free

appears.

MName _FF‘I
Direction _Z =
Type Force o
Distribution Diry s
q1 [kN/m"2] -50,00
L) P 1 -...
ol . q2 [kN/m"2] 0,00
A " J“\T P2 |2 -
.{\l .\-I\'l ]I > Validity Al Re
N i T4 Select |Select R
I Tl\llw/ljj' -, Load case LC2-Water x|
; B Geometry |
" Ny s System MemberLCS j
I lljl\[?l Location i
[ 4 N
¢ Iy
= D I Generate loads >>>
Table edit geometry x>
0K | Cancel ‘

10. SetElement LCS in the geometry, because we want to load the loads on the structure according to the local axes of
the 2D elements.

11. Set Direction Z , this is the direction in which the free load is going to work with regard to the LCS of the 2D element.

12. Set Division Direction Y , this is the direction in which the power will vary with regard to the previous defined UCS.

13. Enter the values for g1 = -50 kN/m2 and g2 = 0 kN/m2 as shown on the picture.

14. Validity All shows that the load operates on the structure in both the +z as well as the —z direction of the UCS. If the

15.

16.

17.

option would be put to +z, only the front part of the structure would be loaded. The origin of the UCS is in the middle of
the structure and the +z axes refers to the front part.

Select “Select” , by this the user can select the 2D elements that need to be loaded by the water load.

Confirm the entry with [OK].

Now draw the free load in the geometry in the order as shown on the figure:

puntl (1;0;0)
punt2 (1;0;4)
punt3 (1;2;4)
punt4 (1;2;4)
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18. The order of drawing the free load is important for the allocation of g1 and g2. Since -50 kN/m2 was already attributed
to g1, this value needs to be linked to the first insert point of the free load. To the second insert point, 0 kN/m2 will be
linked.

19. Press <ESC> to end the entry.

20. Click on Update 2D member selection in the action menu.
21. Select all elements.

22. Press <ESC> to end the entry.
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Calculation

Linear Calculation

The analysis model is now completely finished, the calculation can be started.

Performing linear calculation

1. Double-click on -FA Calculation under =1 Calculation, mesh jy the Main window .

2. The window FE analysis appears. Click [OK] to start the calculation.

X

EE analysis

Single anakysis ] Batch analysis ]

=]

@ Linear calculation

¢ Marnlifearcalcllstion

EHECENECEE

(" Testof input data.

MNumber of load cases: 2

Solver setup ‘ Mesh setup ‘

oK I Cancel J

3. After the calculation a window appears telling that the calculation has finished. Click [OK] to close this window.
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View results

After performing the calculation, the results can be viewed. First of all it is visually checked if the free load has been entered
correctly.

2D data viewer

1. Double-click on 2D data viewer in the menu tree under Calculation, mesh . The menu 2D data viewer opens.
2. Click on Surface loads .
3. The property window is set as follows:

. The field Selection becomes All

. The field Load type becomes Load cases

. The field Load cases becomes LC2 — Water
. The field System becomes Local

. The field Values becomes gz

]Sun’-ace loads (1) L] Y RATA
Mame Surface loads
Selection _AII =l
Type of loads Load cases Ped
Load cases _LCZ -Water =
Filter Mo =
System Local hd
Values gz Ped
Fraview ==

4. The action Refresh has a red background, which means that the graphic window needs to be refreshed. Press the

button il next to Refresh to show the results in the graphic window according to the recently set
options. The picture below shows the entered loads:
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qz [kN/im*2]
042

-E00
-10.00
-15.00
-20.00
-25.00
-30.00
3500 ﬁ
-40.00
-45.00

-50.00

5.  On the picture above the user can check how the free load operates on the construction. The figure clearly shows the
trapezoidal course of the entered water load in the construction. At the top, the tank is loaded with 0 kN/m?, at the
bottom this goes to 50 kN/m2. The floor slab is also loaded with 50 kN/m2. Here it is again clear how powerful the free
load is in Scia Engineer. In addition, checking the 2D data is very convenient when using the free load since the user
has 100% control on the input of the free load in this way.

After this check, the other results are reviewed.

View deformations of nodes on 2D element

1. Double-click on ¥ in the Main menu . The Result menu appears.
2. Click under 2D members on Displacements of nodes.
3. The options in the Property window are configured as follows:

. The field Selection is put on All.
. The Load type is put on Load case and load case on LC2.
. The Values are asked for Ux.

. The Field Construction is edited into Mesh.
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Properties a %

IVerpIaatsing van knopen (1) .ﬂ V=T

Dispiacs
Selection Al j
Type of loads |Load cases o
Load cazes |BG2 - water i
Filter .No. podd
Structure Mesh j
Crawing | Standard &
Values e i
Extreme Global F
Drawing setup J

Actions

>
Detailed results in mesh node =
Preview =553

4. The action Refresh has a red background, which means that the graphic window needs to be refreshed. Press the

button il next to Refresh to show the results in the graphic window according to the recently set
options:

Ux [mm]
0.00435
0.00360
0.00200
0.00240
0.00180
0.00120
0.00060

-0.00000
-0.00080
-0.og1z0
-0.00180
-0.00240
-0.00300
-0.00360

-0.00433
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5. To display the results in tabular form, the action Print Preview is used. Press the button 2> Inext to Print
Preview to show the print preview.

Y Scia Engineer - [Shell.esa : 1]
Ele Edit view Libraries Tools Modify Tree Setup Window Help
DEH 2 = 0?2 shelesa - MEALMEBHA 8ALIE. BAFED. bhbe+tAARAANT L ® @ @.
[ TRRAF. s i) BRI HS B8 (Ralig. @RI et 5. [ HA =B
e ko e Wk -
Results ®x : U o] 21

#v Deformed Structure IS
= & Supports
#% Reactions
R Intensity
1 Resultant of reactions
& Foundation table
1 MNodal space support resultant
Members

Member 20 - Intemal Forces
) Mermber 2D- Stresses | 5
4 Section on 20 member L .
B3 Aversaing strip & ~

PP Ak S RS R

|properties ax Z;‘"&;’ T T e =
B y T et S
[knoopverplaatsingsn (1) e BV B8 =0 5 s i defail i
Name TDisplace Disp t of nodes %
Selackan i Linear calculation, Extreme - Global
Type of loads Load cases Selection - Al
Load cases BG2 -Walerdiuk Load cases . BG2
Filter No Case | Member | Node Ux Uy Uz Fix Fiy Fiz
Stucture Mesh Imm]_| [mm] | [mm] | [mrad] | jmrad] | [mrad]
Drawing Standard BG2 E2 641 -0,00433| 000000| -000041 00 00 00
| Values Lhe BG2Z B2 3433 0,00435| 0.00000| -000044 0.0 0o 00
Edrems Glabal BG2 E2 625 000000 -0,00437 | -000043 00 00 0o
DR A |2 |e2 657 000000 0,00437 | 000043 0.0 00 00
BG2 El K2 0,00000| 0,00000| -0,32618 00 00 00
BG2 E1 K1 0.00000| 000000 0,00000 0,0 00 00
BG2 E1 28 0,00000| 000000/ -0,13388 -0.5 00 00
BG2 E1 23 0,00000| 000000 -0,13386 0.5 00 00
BG2 Ei 135 0.00000| 0,00000| -0.13390 00 <05 00
BG2 E1 124 0.00000| 0,00000| -0.13390 00 05 00
BG2 E2 3538 0.00088| 000013 -000290 00 00 00 L
RA2 [=v] 4R ANMNRRI[ .nnant13| .Nnn2an nn nn nn
] Header v
Refresh >3>
5o 4 - me my 0w o | o R e T st
Detailad resulis in mesh node >>> R FERN*v A8 &0
Preview >>> | [Command>
m | PlaneXY| Ready Snap mode]|_ Filter off Current UC! |

6. Since the deformations Ux and Uy are small, it would be better to increase the number of decimals of the deformations
in the settings.

IMIT
cm

7. Click on the icon and set number of decimals on 5 in Deformations/length

Geometry
Cross-section
Stiffness
|Loads/Results
Deformation |
B Length mr
Unit mm j
Decimatiengh B
Qutput format | decimal ;i
Angle mrad
Mass
Others.
Parameters

0OHHBE

BHHHMEH

Concrete
Construction stages, prestressing

2]

a| #la) ws] o] o
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8. Press the button Refresh again to view the modifications on the screen.

Remark:

The Print Preview appears between the Graphic Window and the Command line. This screen can be enlarged to display more
data at once.

9. If the following adjustments are performed in the property window:

. Change the field Structure into Initial
. The field Values becomes Deformed mesh

. Change the field Selection into Current and select manually element S2 and S3

|Properties n x|

iDispIacementofnodes (1 Ll TR T

MName Displacement of nod...
Current

Type ofloads Load cases E
Load cases :B_GE -Waterdruk =
Filter _No =
Structure Initial =
Drawing |Standard =l
Values | Deformed mesh o
Extreme (Global 2

Freview >=>

The deformation of the construction can be reviewed in 3D:

H

SRR

A
o

i
L R TR
H

H

H

RTAVAVAYIW Wit

LT

IEEA SN

AR T

AN
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Display stresses

Analogously to displaying the deformations, the stresses can also be reviewed in the menu of the results:

1. Click under 2D elements on 2D element stresses .

2. The options in the Property Window are configured as follows:
. The field Selection becomes Current . Manuall select S2 and S3.
. The Load Type is put on Load case and load case on LC2.

. The Values are asked for sigx +.

Properties o x
J2D member - Stresses (1) L] AT YA
MName 2D member - Stresses
Current =
Type of loads Load cases =i
Load cases :EIGZ-V'.faterdruk =l
Filter |No =
System |Local =i
Rotation [deg] 0,00
Averaging of peak ]
Location In nodes. avg. =i
Tybe farces |Basic magni.t.udes =l
Drawing :Standard =
Values sigee+ i
Extreme :Global =
Drawing setup | =
Actions
e
Detailed results in mesh node ===
Praview S

3. On the graphic window, the course of the stresses is shown under influence of the free load:

sigx+ [MPa]
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This last part of the tutorial shows how to draw up a calculation note.

Drawing up document
@ Document

ui

2. The project data are automatically displayed in the header of the document.

1. Double-click on in the Main window or click on in the toolbar. The Document appears.

3. Click on the button [New] at the bottom of the Document menu . The window New document item appears.

New document item 3]
#- @ Default
E Project
+- 4@ Libraries
- @ Sets
‘- Solver and Mesh
@ Structure
‘ Load
|4 Construction stages
|- Results
@ steel
@ Aluminium
‘- Custom check
& Pipeine
& Timber
@ Concrete
@ steel concrete bridge
-4 Composite Beam
74 Composite Column
& Mobie bads
#- @ Influence fines
- @ Picture
-4 specal

B

4. By means of this window, various data can be inserted in the document.
. Open the group Libraries en click on Materials . Click [<<< Add] to add this item to the document.

. Open the group Structure and click on 2D members . Click [<<< Add] to add this item to the document.

. Open the group Results and click on Member2D - Stresses . Click [<<< Add] to add this item to the document.

5. Click [Close] to close the window New document item and to return to the document.

The items that were added to the document, are displayed in the Document menu . The order of the items can be edited by
dragging the mouse. On the right side of the screen the Print Preview of the document is shown.
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Showing results in the document

3.

48

Click in the Document menu on 2D element - Stresses . The properties of this table are displayed in the Property
window . The configuration of the parameters for the display of the results in the Document happens completely

analogously to viewing the results in the Result menu .

The selection field is put on All.

The Load type is put on Load cases and load case is put on LC2.

The Values are asked for sigx+.

The field Extreme is edited into Global .

e

Press the button

“I* Scia Engineer - [shell tut.esa - 2]

next to Refresh to show the table according to the recently set options.

Fle Edit View Setup Window Help

- 8 x
DEE @ = B2 shelttesa -. MEAOD
[Zostmen * x| BE | \D 2 100% - T defautt - B -8
[DocDefaut ¥ .. &
= @ Default
" Project Tuterial Shell
(] aterias T o =
[T Member 2D (2D members) NEMETSCHEK r
H 2D member - Stresses (Member2D - Stresses) i Deiceiplion =
Scia Author FL
1. Materials
Name | Type | Unit mass | E mod ‘ Poisson - nu | G mod ‘ Themal exp
/m? 1Pa] [MPa] m/ml
5235 |Steel 7850.00] 210008405103 [ 607652+04] 0.00
2. Member 2D
Name | Material | Th. |Thickness wpe‘ Type ‘ Layer
mm
E1 S 236 50 |constant plate (90) | Laag1
E2 S 235 50 |constant shell (98) | Laag1
Close E3 § 235 50 |constant wall (80) |Laag?
=0
[Properties. e 3. 2D member - Stresses
]Fiesuhs &) LJ Vo Linear calculation. Extreme : Global
Selection - Al I
Name |Msmber2D - Stresses Load cases - BG2
ot S e ToanaiE Basic magnitudes. In nodes, avg ) , : ) i .
= Case |Member | Node Y z sigxr | sigy+ | sigxy+ | sigx- | sigy- | sigxy
Visible yes. m; m] m] 1iPa; 11Pa; 11Pa] 1Pa; MPa; 11Pa]
Prefer one page o BGZ =] K2 T000]  1.000| 0,000 EN] 9.7 0.0 97 9.7 00
Selection LAl 5 BG2 E1 138 1900 0900 0.000 10,6 22 1.0 10,6 22 10
Type of oads Load cases | BG2 E1 259 0900 1900 0.000 22 0,7 1.0 22| 07 10
Toatiem BG2- watsr = BG2 E1 348 1692| 0404|0000 73 6.1 43 73 5.1 43
i = BG2 E1 321 0308 0404|0000 73 6.1 43 73 5.1 43
Filter No -
System Local |
Rotation [deg] 000
Averaging of peak o
Location In nodes. avg ]
Type forces Basic magnitudes -
Drawing Standard ~
s sige+ T R ot s e s s L
Extieme Global = @R“‘d? el ¥
Command line X
v e Bog =Rz 1|

Refresh >>> J

3.000:0.000 | 100030000000 | m | PlaneXY| Ready

Press the button [Close] at the bottom of the Document menu

Snap mode | Current UCimm

to close the document and to return to the structure.



Adding a picture to the document

&

2. Choose the option Picture to document from the menu to send the current picture on the graphic window to the
document.

1. Press the button Print picture in the toolbar.

The window Add picture in document appears.

Insert item(s) into document B|

model (Ficture)

Name Picture
Caption | Analysis model
Visible B yes
Prefer one page [m}
Size definition Percent of page height :_j
Percantage of page height 50
Fit Fit to window j
Rotate ]
3D image in PDF O

B Data picture
Display mode Rendered :_j
Load units in regen. B
Load activity in regen. O
Textscals factor 1
Charset oftexts ANSI(USA, UK Europe) |
Line pattern length 3 Z
Display GCS ican To picture.corner =1

B Performance |
Settings B3

| @@ [K ] coe

3. The field Size is edited to 50 so the figure covers 50% of the page or half a page.
4. The field Display mode is edited to Rendered so the picture is also displayed rendered in the document.

5. Confirm the entry with [OK] so the picture is sent to the document.

6. Press IE in the toolbar to open the Document .

7. Click in the Document on Picture . The picture is displayed in the Print Preview of the Document .
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[ file Edit View Sewp window Help

& x
DSHE 9= 8?2/ chellttess - . ERE
f
|Document ® x| Bg || > 100 % - T default - & MR default -
[DOC-Default | Basic magnitudes. In nods. avg Al
Case
& Defautt
[ Materials 852
] Member 2D (2D members) BG2
t @ 2D member - Stresses (Member2D - Stresses) 862
iz Analysis model (Picture) Sgi

4, Analysis model

MNew | Close
=0

| Properties 2 x|

o |

[ IO Picvie &
Caption Analysis model
Visible ® yes
Prefer ane page [u} =
Size definiiion Percentof page height |
Percentage of page height 50
Fit Fitto windaw |
Rotate o [ X
3Dimage in PDF [u}
Edit picture
5 Data picture
Display mode Rendersd 4
View paint
View parameters
Colour+ine sefiing : ———— = = = Ly
Load colours setup ineg... B i =
Load units in regen =] | command line ax|
u¥ s

Load activity in regen. =] =R
Refresh > | |

8.  Press the button [Close] at the bottom of the Document menu to close the document and to return to the structure.
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Epilogue

In this syllabus the basic functionalities were introduced regarding the input of:

. Curved shells
. Intersection between 2D elements
. Cut-outs

. Free load

by means of an example.

After studying the text and entering an example, the user should be able to model and calculate simple shell structures.
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