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LA RANANi])
HEMETSCHEK
Scia

Scia Q=

Design FOrms

Scia Design Forms is a well-arranged and effective tool for automation of engineering calculations. The application uses predefined
forms where the user inserts input data (loads, geometry, material characteristics, ...). Scia Design Forms generates a clear cal-
culation report which is based on the inserted variables and predefined equations. This report can be printed, saved to a drive or

transferred to another text editor.

Scia Design Forms is distributed with a set of forms certified by Nemetschek Scia and thus can be used immediately after install-

ation.

The application contains two modules: User and Builder. The User module is developed for the use of predefined/existing forms.
Builder allows the user to edit the already existing forms and create new ones.

Itis possible to link a specific version of Scia Design Forms with a specific version of Scia Engineer. Check more in the Scia Engin-

eer webhelp.

User application

Design - long. reint., both side. N..

Active value set: |CZ jezyk, CZanne |-|| Il |31

C 30/37

M

Print headline
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Builder application
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Descrption

strainis usedin

IMaximum reinforcement compressive strain
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ross section dimensions

(Cross section width b=03m
(Cross section height h=05m

i 0022 _
|[Tension reinf. center of gravity ~ di=c+ 32246 mm

center of gravity

Effective cross section height

Web page about Scia design Forms.

Web page about Nemetschek Scia: http://nemetschek-scia.com/

Forum about Scia Engineer with group about Scia Design Forms: http://forum.nemetschek-scia.com/

Used shortcuts:
SDF —Scia Design Forms
User - Scia Design Forms User application
Builder - Scia Design Forms Builder application
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Release notes for version 5.0

Release notes for version 5.0

User application

e Thenew Dialogue in SDF Builder is now displayed in the User application as well;
e Thechoice of form is extended;

e CLC file(s) can be opened by drag and drop to the User application;

e Possibility to exclude the Form name from the exported file (RTF and DOCX);

o Thelayout may be zoomed,

e The Dialogue shows Bookmarks;

Builder application

o New mathematical functions are included (SUM, AVERAGE, etc);

e Random number generator;

o Generalization of some variable types - some types have been converted to the Object type;
e Thetext from table of variables can be reused in the TEXT command;

e Thefunctionality of graphics is enlarged by dimensions, arcs, ellipse, and more tools for better dynamically created
graphic object in the source code;
o Atotally new Dialogue - more component types, more options for display of variables, numerical and table input from the

dialogue, better graphic design, possibility to show or hide some part of the Dialogue;

o User-definition of the visible or invisible part of the layout by the Collapsible blocks;

e Custom data tables - a function that allows to load data from an external XML file (the same type as for the Custom lib-
rary) right from the source code;

e Static class "Tools" - e.g. annex dependent variables;

o Support for creating Graphs and figures;

o Support for creating Tables in layout - data can be organised in tables in the layout window;

e Command TR - for translations in Tables and Graphics

e Customisable user function and methods - the programming language of SDF has been extended, in order to work as
standard object-oriented language; previously available simple commands still remain,yet users who want to have more
opportunities can now create more.

e CLS file(s) can be opened by drag and drop to the Builder application;

e Pagebreak is vizual component - it allows better layout definition;

e Thenew library for the concrete cross section definition (including different shapes, longitudinal reinforcement and stir-

rups);



Chapter 3

Common settings

This chapter describes the common settings for both theUser and Builder modules.
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System requirements
Recommended system requirements for the Scia Design Forms installation:
Processor
Pentium IV - 3Ghz (recommended: CoreDuo2 3 Ghz or higher)
RAM
2 GB (recommended: > 4 GB)
Graphic card
256 MB, supporting OpenGL
Space on drive for projects and temp files
100 MB
Minimum resolution

1280 x 800

Operating System requirements

The Scia Design Forms application is based on Microsoft .NET Framework 4 Client Profile.
The operating systems from Microsoft (from OS Windows XP) are supported.

Which versions are tested by Scia test-team:

e Windows XP 32bit

e Windows 2003 server 64 bit
e Windows 2008 server 64 bit
e Windows 2012 server 64 bit
e Windows 7 32/64 bit

e Windows 8 32/64 bit
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Installation

The installation process includes:
e Installation of Scia Design Forms;

o Installation of FlexNET Tryout protection;

Scia Design Forms Installation

Some images are in CZ because of the system language.

1. Download and run the file SciaDesignForms_setup.exe (file name may vary depending on version)

2. Select the installation language from the dialogue:

- B
Scia Design Forms - Insillitd Wizard i . (eS|

Select the installation language

[English - |
. |
(] 4 ] ’ Storno ]
|
e .
3. Whenwelcome screen appears,
i'._% Scia Design Forms 5 {5.0.48) - Installshield Wizard x|

Welcome to the InstallShield Wizard for Scia
Design Forms 5

The InstallShieldiR) Wizard will install Scia Design Farms S on
wour computer, To continue, click Mext,

WeARMIMG: This program is prokected by copyright law and
international treaties.

< Back I hext = I Cancel

continue with [Next].
4. Select target installation folder. By default, the application is installed in X:\Program Files\. We recommend keeping the

default installation path.
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% Scia Design Forms 5 (5.0.48) - InstallShield Wizard . |

Destination Folder

Click Mext bo install to this Folder, or click Change ko install to a different Folder,

D Install Scia Design Forms 5 ko

Ci\Program Files (x&6)ScialDesignFormss), Change. .. |

Installshield

< Back I Mext = I Cancel

Continue with [Next].
Protection settings - set the input parameters for protection:
a. foracommercial licence which is protected by local software protection or a tryout (demo) version:

i_-.% Scia Design Forms 5 (5.0.48) - InstallShield Wizard

Protection settings

Select protection type

% Local saftlock | Try-ouk version

£ Student version

" only dongle

" only Floating

£~ First dongle, then floating

£~ First floating, then standalone

[+ Run &ctivation manager when setup is finished

InstalShield

= Back I Mext = I Cancel

Activate the Local software protection / Tryout version.

After completing the installation, do not change the setting (checkbox) for starting the Protection dialogue.
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b. foracommercial licence which s protected by alocal key (dongle):

{i# 5cia Design Forms 5 (5.0.48) - InstallShield Wizard

Protection settings

Select protection bype

" Local softlack | Try-out version

{~ Student version

f* only dongle

{ only floating

™ First dongle, then Floating

{~ First floating, then standalone

Inskallshield

= Back I Mext = I Cancel

Continue with [Next].

6. The previous screen displays the selected parameters for the installation; click [Install] to start the installation process.

i:.% Scia Design Forms 5 {5.0.48) - Installshield Wizard

Ready to Install the Program

The wizard is ready to beqgin installation,

Click Install to begin the installation.

I wou wank b review or change any of your installation settings, click Back, Click Cancel ko
et the wizard,

Inskallshield

« Back, I Install I Cancel

7. Continue by following the instructions for a specific protection type, as described in the following chapters.
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8. Thefinal screen displays the selected installation parameters. Click [Finnish] to finish the installation process

i-.g' Scia Design Forms 5 {5.0.48) - InstallShield Wizard ﬂ

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Scia Design
Farms 5. Click Finish to exit the wizard.

¥ show Release notes

[T show protection manusl

< Back I Finish I Cancel

Installation of software protection (including tryout)

1. The Scia Activation manager dialog appears on your screen, at the end of the installation procedure.

- ——
Scia Activation server URL: http: {factivation.scia-online.com:30/ Metwork settings |

Licence ID | Mame of licence | Licence Status | FlexMET ID | Read Licence ID

Delete Licence IT

Edit licence name

Activate Licence
Reload Licence

Return Licence

Repair Licence

Close

Ready

If this would not be the case, go to Windows Start menu > All Programs > Scia Licence Server > Activation Manager, and

start the application. A shortcut with icon should be available on your desktop as well.
2. Youreceiveda*.LID file by e-mail, containing your authorization code. Download this file to your hard disk.
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3. Click [Read Licence ID]in the Scia Activation manager, and select the SCIAxxxxxx.LID file (xxxxxx representing your

licence number). Click [Open]. Y our licence number appears in the list.

Scia Activation server URL: I http:/factivation.scia-online, com: 80/ Metwork settings |
Licence ID | Mame of licence | Licence Status | FlexMET ID Read Licence ID

2, x
i 640000 Mot activated

Delete Licence ID

Edit licence name

Activate Licence

Reload Licence

Return Licence

Repair Licence

Close

Cperation has been completed successfully

4. Select the licence number and click [Activate licence]. The circle in front of your licence number tums green when the

licence has been correctly activated.

T sainscttion mrege N - -

Scia Activation server URL: I http:/factivation.scia-online, com: 80/ Metwork settings |
Licence ID_| Name of licence | Licence Status | FlexMET ID Read Licence ID
7 540000 Active =

Delete Licence ID

Edit licence name
Activate Licence
Reload Licence

Return Licence

Repair Licence

Close

Click [Close].

If you want to use the licence file on another compuiter, it is necessary tofirst deactivate it on the current one:
-Runthe Activation manager.

- Select the licence number and click [Return licence].

- Click [Close].
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Protection

Protection settings in Scia Design Forms

1. Ifthe protection settings are correctly defined during installation, both application (USER and BUILDER) should run
without further effort from the user. In case of problems with protection, the protection settings can be reviewed through
the following procedure:

Run the protection setup from the Start Menu - All Applications > Scia Design Forms (or go to SDF Builder(User)/ Tool /

s —
IR Scia Design Forms Builder 3.0 [Untitled] .

File | Tools | Help
iIJ I

Open protection setup).

. Scia Design Forms
I Design Forms Builder
£ Design Forms User

m

T Protection manager Open auto-test manager [L(

. Scia Desk

., Scia Engineer 2010.0

./ Scia Engineer 20101

/ Scia Engineer 20111 -

Add new auto test set

Custom library editor
Open trace listener

Open protection setup
4 Back )

Options F10

2|

Search programs and files

2. The protection settings should display a Tryout or an Only floating license. If this setting is different, select the correct one
and use Apply.
At the bottom the commercial modules in your license are displayed.

Modules which will be used must be checked. Any change must be confirmed by pressing the Apply and OK button.

— <
Licence number(s): = Licence number(s): -
Ty 2" rTym
O Try-out e Roply | Refresh  Try-eut Apply [Refresh
" only standalone S  Only standalone
& Only floating €—— Cancel & Only floating Cancel
 First standalone, then fioating " First standalone, then floating
" First floating, then standalone " First floating, then standalone
€ student  student /1
- Software fioating protecton ———————————————————— ~Software fioating protection
Licence server path Licence server path
{e.9.: http:/flocaiserver: 7182/, 7182@localserver) (e.0.: htip:/ focalserver: 7182/, 7182@localserver)
[27000@I0calhost [ 27000@localnost
Expand >3
Setsofmoduies: | Allavaiable modues =l Setsofmodues: Al avaicble mocuies ]
iable commercial mocies:
Save set
[V Scia esign Forms - Buider [DFORMS.BUILDER] - 1/ 0 355 dey(s) to = of modules
not specfied - [DFORMS.COMPILER] - 1 /0 355 day(s) to expire =
[V Scia Design Forms - ser [DFORMS.USER] - 1 /0 355 day(s) to expire Sha
[ 07 FORMS @10000 355 dayls) to expire
[ SDF FORMS @ 10200 Pz ot
of modues
[]50F. FORMS @10350
[C]SoF FORMS @ 10400 Borrow selected modules
[]5DF FORMS@10700 - 1/ 1 355 day(s) to sxpie
[CJDF FORMS@10701 - 1/ 1355 day(s) to expire T
] 5DF.FORMS@10702 - 1 1 355 dey ) to expire _
[CJDF FORMS@20200 - 1/ 1355 day(s) to expire Clear Al
- . | ===

Installation of protection by local key

Thelicense ID is saved in the hardware key (dongle). The license itself will be automatically loaded from the Nemetschek

Scia server and other license files are not required.

If the Standalone license is checked during the installation, the Sentinel Protection is installed also.

Connect your hardware key to the USB port.
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Chapter 6

3. Start the protection setup from the Start menu - All applications > Scia Design Forms (or go to SDF Builder(User) / Tool /
Open protection setup).

— -
.. 5cia Design Forms Ig Scia Design Forms Builder 3.0 [Untiﬂed].

& Design Forms Builder = | — ‘ =
£ Design Forms User _I . — er
TF Protection manager N Open auto-test manager FLe

m

. Scia Desk Add new auto test set
. Scia Engineer 2010.0
. 5cia Engineer 20101

B St 1 Open trace listener
Open protection setup

Custom library editor

1 Back 3| Options F10

Search programs and files D |

4. Protection settings should be set to Standalone; if selected otherwise by default, select Standalone license type and click
Apply.
Use import license. The current set of commercial modules will be loaded from Nemetschek Scia server.

=

Licence number(s):
—Type

" Try-out ﬂyly [ Refresh |
* Only standalone /
Only floating Cancel |

OK

" First standalone, then floating
™ First floating, then standalone
" Student

Import licence file

—Software floating protection

Licence server path
(e.g.: http:fflocalserver: 7182, 7182@localserver)

| 27000@localhost _I

Sete of modules: IAII available modules ;I
Available commercial modules: 2 :
ave se
Scia Design Forms - Builder [DFORMS BUILDER] - 1/ 0 355 day(s) to e» of modules
- not specified - [DFORMS, COMPILER] - 1 /0 355 day{s) to expire —
Scia Design Forms - User [DFORMS.USER] - 1 /0 355 day(s) to expire of?‘nodules
SDF.FORMS@ 10000 - 1 /0 355 day(s) to expire
SDF.FORMS@10200 - 1/0 355 day(s) to expire REFF“':'V; ISEt
[¥] SDF.FORMS @10350 - 1 /0 355 day(s) to expire Sl
SDF.FORMS@ 10400 - 1 /0 355 day(s) to expire
SDF.FORMS@10700 - 1 /0 355 day(s) to expire
[w] SDF.FORMS@10701 - 10 355 day(s) to expire Select Al |
SDF.FORMS@10702 - 1 /0 355 day(s) to expire
SDF.FORMS@20200 - 1 /0 355 day(s) to expire Clear all |
4| m b ‘ Callapse <<= I

Online mode is required for loading commercial modules!

If you do not have internet connection, ask you supplier for the LIC file.

When the button Import license is used and the dialogue window is opened, select your license.
The list of available modules is displayed in the bottom part.

Check which modules will be used. If you make any changes, confirm it by Apply and OK.
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Find more about Scia protection on Scia Engineer webhelp.

Licence activation - hardlock (dongle), network (floating) licence

Scia Design Forms(and all additional applications) should run correctly without further intervention.

However, in case of a protection problem, you will receive next message when starting the application:

Exception thrown | XS |

Can not find licence server or hardlock with carresponding .lic file.

Goto Windows Start menu > All Programs > Scia Design Forms x > Protection Setup SDFx (x representing the current SDF ver-
sion). Openthe Protection Setup, check the selected protection type and change it if required. Click [Apply / Refresh] and close
with [OK].

First issue handling - hardlock (dongle) licence

1. Connect the hardware key (dongle) to your pc, and activate your internet connection.

2. Inthe Protection setup, click [Import licence file]. The licence file will be loaded from the Nemetschek Scia server.
3. Click [OK] and start the application.

4. Incase the protection problem persists, please consult the Protection page of the Scia webhelp.

First issue handling - network (floating) licence

On the server pc:

New installation

1. Installthe FlexNET Scia Licence Server.
2. Activate your *.LID file in the Scia Activation manager.

Update

1. Reload your *.LID file in the Scia Activation manager.
2. Restart the FlexNET Licensing Service.

Onthe client pc:

1. Inthe Protection setup, check the licence server path (port number@server name).
2. Click [OK] and start the application.
3. Incase the protection problem persists, please consult the Protection page of the Scia webhelp.


http://help.nemetschek-scia.com/13.1/en#tum/protection/protection.htm?TocPath=Basics|Getting started|Protection of Scia Engineer|_____1
http://help.nemetschek-scia.com/13.1/en#tum/protection/protection.htm?TocPath=Basics|Getting started|Protection of Scia Engineer|_____1
http://help.nemetschek-scia.com/13.1/en#tum/protection/protection.htm?TocPath=Basics|Getting started|Protection of Scia Engineer|_____1

Chapter7

Licence types

Try - out
This licence type is meant for testing, it has an expiration date.
Student

This type of licence is meant for students and teachers. To obtain, an academical e-mail address is required.

The student licence for Scia Engineer is used also as a student licence for Scia Design Forms.
Standard

This is the standard licence for all Scia Design Form customers.
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Application update

A check for updates for the Scia Design Forms application is performed every time the programme is started. If anew versionis
made available the button "Update" appears in the top right corner.

TR e

Mew version is available 3.4.0! Update

ez ckrajd = | Default -

EEFIE]

When the user clicks the "Update" button, the application is closed and the update utility is started. The user has to confirm the start
of the update function in some Windows versions.

The update utility loads and updatesall required files and when finished, the Scia Design Formsapplications are restarted.

Update of the application will not update existing forms (provided by Nemetschek Scia or by the user).

The update function is available in Main Menu > Help > Check for update.

Anupdate is performed for the User and Builder applications simultaneously. It is not necessary to update twice.
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Language settings

The Scia Design Forms applications is delivered in Czech and English.

To change the default language:

e GotoMain Menu> Tools > Options;

e Use the combobox "Program language”;

e Select the requested language;

e Restart the application;

e Thegroups and the names of calculations are translated also (USER application), the names of folders in Public Docu-
ments/Design Forms/Templates must be in English.

& oo o e T

Project | Forms menu | Tools  Help
[k Loadd Load form H Save project I = Print project I =4 Export project
Concrete 3
ﬁ Geotechnics  »
Y Load b Ew  Wind Wind - Signboards
| Masonry P | 57| Snow Wind - Flat roofs
A, | Statics b Wind - Canopies
I| stee k Wind - Monopitch roofs
Timber : Wind - Duopitch
Wind - Multispan roofs
Wind - Free-standing walls
Wind load
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Terminology and file types

File type in version 3

CLC

This file is generated by the application Scia Design Forms Builder, version 3. The file contain binary data and the source code. It is
unreadable for another application. CLC can be loaded to the User application (without editing) and to the Builder application (where
editing is possible).

File formats in version 4

CLS

CLS files are generated by the Scia Design Forms Builder, version 4. CLS files can only be edited in the Scia Design Forms
Builder, version 4 or higher. If this file is deleted, it cannot be substituted, the source code is lost, and it cannot be extracted from bin-
ary file (CLC).

This file is not readable by the User application.
The form cannot be edited without the source code in the CLS file! If you create forms, archive them carefully!

If the form is published using the binary format (CLC), it cannot not be edited further.

CLC

A*.CLC is abinary file (=unreadable for users), which is generated from the source code in the CLS file by pressing the 'Export
CLC' buttonin the Scia Design Forms Builder, version 4 or higher. CLS can be used only in Builder application, it cannot be loaded
inthe User application.

CLC files contain the final definition of a form, input dialogue and Form Annotation.

If the CLS file is lost, no more changes in the form are possible. A CLS file cannot be extracted from a CLC file.

Binary CLC can be digitally signed and can be protected against unauthorized use.

CLS CLC

source * compiled binary

Not possible

Error reports

The Scia Design Forms application may experience exceptional circumstances in some extreme situations. In such cases, it is pos-
sible to send an error report to the developers.

If this occurs, the application automatically displays a special Report dialogue:
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|_ NBR_Concrete_Design_Long %  MNBR_Check_response N_My__. =

dEBE e g H QD

TEXT (™. ") :
BLOCK {
object[] Shape = I0.CS5.Component.Shape.Point;

Scia Design Forms has encountered a problem.

1
2
3
4
5
&
1 We are somy for the inconvenience
8

g

BLOCI
. Report sent successfully. Thank You!
11
1z
13
14
15
16
17

ITransIations Iﬂnnotation |Imagas | Dialog |Header| Calculation

[
55}

Please provide email s0 we can notify you -
when the problem is resolved: 2z hekrdlova@scia.cz

(=Tt -]

[ N I
[
-

L
-
I
¥
i
i
n
&
[
&

- the user must fill in his email address and send the report by clicking on the button'Send.'
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User

User

The USER module is developed for the use of predefined forms. Some predefined forms are provided by Nemetschek Scia; other
forms may be developed by users, university students or academics.

£33 Design Fores User 4.1 [Untitled] =R ==

Project | Forms menu | Tools  Help @ EuroCode
[BLloadform g Open project | [ Save praject = Print project | = Export project ¥ Installed version 4.1.10.0
Conciele cover

Active value set -ld @3 Layout: Full ~ | Language: English iUnited States) = | € Show form annutatmnl
Frint headline - ion of concrete cover g to CSN EN 1992-1-1, par, 4.4.1.1 {y 2006) -
[ Print userdefined headline
Userdefined headline uZivatelsks popiz [tructural class: =

[7] Calculstion of prestressing reinforcement cover Ervironmental class: XC4  HD3

over with regard to bond Cminb=$=8 mm

Concrete and rei

over with regard to reinfarcement protection erinar=40 mm

Largest nominal maximum agaregate size dg 16 mm
Reinforcement bar diameter b 8 mm odification ofthe cover thickness
. llowance in design for tolerance Aoy =0 mm
an to conrete cover: |2 .
Ellovsance wit regard @ olersmce duing.. s 0 e |7 | fiewance with regard to higher reliabilty  Acawy =5 mm :
) = Reduction with regardto using stainless steel Acar=0 mm I3
Allosiance with regard tn higher relisbily  Sodr m Reduction with regard to using additional reinforcement protection
Reduction with regard ta using stainless .. Ay, 0 ram ACduradd =5 mm
Reduction with regard to using addition... Acums 5 mm
Enviroment parameters:
Construction class H a
Corrosion induced by carbonation B 4 c
Corrasion induced by chlorides %D E b
Corrosion induced by chlorides from seawa... 35 [ m
.
Scia 8=
i —
sioi Errme  S—
Design Forms =—= heinforcement cover

Inthe image above:

In green - menu for loading and adding forms to the project;

In red - input dialogue - for defining input variables before calculation;

In blue - output window - shows the report output in the selected layout;

- settings for the language and layout for the report and displayed annotation to the calculation.
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About the application

The USER application allows for the use of already existing forms (CLC files).

The user can load forms, enter values for the input variables defined in the form, and print or export results to MS Word, *.rtf, etc.
Separate forms can be combined together as projects and saved on the drive.

The USER application is not intended for editing forms (changing the dialogue, equations or layouts); editing is possible in the
BUILDER application.

The Scia Design Forms USER enables:

the immediate execution of predefined calculation forms, form reuse and form grouping into projects;

the production of well arranged reports, thanks to the clear presentation of used formulas, numerical substitutions and
evaluation, including the possibility of logical verification of the obtained result (it satisfies / doesn't satisfy certain con-
ditions);

the selection of appropriate layouts, particularity out of a few levels of detail and out of available language variants;
document print or export to text / pictures editors;

optimization of the used cross-sections or materials due to the presence of built-in libraries;

Exact and verifiable calculations according to the Eurocode, including explanations to entry values and calculation pro-
cedures;

Helpful tables, graphs, etc. in the forms documentation;

Quality protocol of common engineering calculations obtained with the minimal user effort.

web page about User:
http://sciadesignforms.com/en/sciadesignforms_user.html
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http://sciadesignforms.com/cs/sciadesignforms_user.html

User application settings

The USER application settings allow to select the default language, the preferred language for forms and preferred national annex
for EUROCODE forms.

Program settings [E]

Program language

Frogram language [Eeétina (Ceska republikal "]

Forms settings

Preferred farm language [ tefting [Ceskd republika) ']
Initial dialog values far EuraCade farms [Eeétina (Ceska republikal "]
[ 0k, ] [ Cancel ]

Zoom in the User application

The layout in the User application may be zoomed by the combobox.

The combobox is on the layout toolbar next to the Language.

- Foor |

25%
50%5
T5%%

12554
150%4
17554
200%
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Shortcuts in the User application

Inthe User application:

CTRL+N - creates anew project

CTRL+O -opens a project

CTRL+S - saves aproject

CTRL+P - prints a calculation report

ALT+X - closes the application

CTRL+C - copies the calculation to the clipboard (by paragraphs)
F1 - opens the help manual

Inthe form list editor:

CTRL + click onicon - selects the icon for the folder and all forms in it
F2 - renames folder / sub folder

INSERT- inserts afolder to the tree

SHIFT + INSERT - insert a sub folder to the tree

-63-



The Forms menu

The forms menu allows toimmediately select the form which should be loaded to the User application.

This menu can be edited by the Forms menu editor. Each set can be saved and loaded to the User application, in accordance with
the user requirement.

£33 Design Forms User 41 [Untitled] =N |
Project [ Farms menu | Tools  Help |@ EuraCode |
[ Load{ Load form t project Installe Forms menu editar
ConeTE T Concreee |
Design - loang. reinf,, bath side, iy, CS3 rectangle fvar 3) @ | EurcCode
Design and check of reinf, - T- section < T Steel

Design and check of the longitudinal reinf. - rectangle
Punching check for plates
Check of shear reinforcement - rectangle

Calculation of the anchaor length

Calculation of crack width on rectangle C35
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List of calculations in Design Forms

File location

The standard installation of Design Forms comes with predefined calculations for concrete, timber, steel, and masonry structures
and solutions for others structural problems. These calculations are saved in "C:\User-
s\Public\Documents\DesignForms\Templates\"

The USER module loads the file "Forms" on startup and displays its content in the main menu - Calculation.

When the user copies the calculations (*.clc) to the folder "Forms", it is added to the menu automatically after the application is
restarted.

The folders in "Forms" can be changed; those changes are then displayed in the menu.

The list of calculations delivered by Scia

The links are continuously updated so that the most recently updated CLC files can be downloaded here.

Concrete:
Concrete\Concrete cover.clc
Concrete\Design of shear reinforcement.clc
Concrete\Design of the reinforcement on the rectangular cross section.clc
Concrete\Reinforcement design for a rectangular cross section.clc
Concrete\Reinforcement design for T-section.clc
Concrete\Punching check for plates.clc
Concrete\Check of bending - CSS rectangle.clc
Concrete\Calculation of the anchor length.clc
Concrete\Calculation of crack width.clc
Timber:
Timber\Check of steel connection.clc
Timber\Check of tension.clc
Timber\Check of rectangle - My+Mz.clc
Timber\Check of rectangle -N+My+Mz.clc
Timber\Check of rectangle - buckling.clc
Timber\Check of shear.clc
Timber\Connection timber-timber.clc
Timber\Connection timber-steel.clc
Geotechnics:
Geotechnics\Bearing capacity of foundation plate according to EN 1997-1, annex D.clc

Geotechnics\Geostatic stress.clc
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Geotechnics\Check of reinforced pad foundation - rectangle, simple.clc
Steel:
Steel\Check of circle tenon.clc
Steel\Check - N+My+Mz.clc
Steel\Check of shear and bending.clc
Steel\Check of simple bending.clc
Steel\Check of compression.clc
Steel\Check of shear.clc
Steel\Check of tension.clc
Steel\Check of bending with LTB.clc
Steel\Check of buckling on member.clc
Steel\Check of HS bolts.clc
Steel\Check of bolt connection cat. A - shear and deformation.clc
Statics:
Statics\Bracket - timber - F.clc
Statics\Bracket - timber - M.clc
Statics\Bracket - timber - g1.clc
Statics\Bracket - timber - g2.clc
Statics\Bracket - timber - q3.clc
Statics\Bracket - timber - g4.clc
Statics\Bracket - steel - F.clc
Statics\Bracket - steel - M.clc
Statics\Bracket - steel - q1.clc
Statics\Bracket - steel - g2.clc
Statics\Bracket - steel - g3.clc
Statics\Bracket - steel - g4.clc
Statics\Simple member - timber - 2F.clc
Statics\Simple member - timber - 2Fsym.clc
Statics\Simple member - timber - 3F.clc
Statics\Simple member - timber - 4F.clc
Statics\Simple member - timber - 5F.clc
Statics\Simple member - timber - F.clc
Statics\Simple member - timber - g.clc
Statics\Simple member - timber - g2.clc

Statics\Simple member - steel- 2F.clc
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Load-

Load-

Load-

Statics\Simple member - steel - 2Fsym.clc

Statics\Simple member - steel- 3F.clc

Statics\Simple member - steel - 4F.clc

Statics\Simple member - steel - 5F.clc

Statics\Simple member - steel - F.clc

Statics\Simple member - steel - g.clc

Statics\Simple member - steel - q2.clc

snowCZ:

Load\Snow\Snow - Drifting at projections and obstructions.clc
Load\Snow\Snow - Overhanging the edge of a roof.clc
Load\Snow\Snow - Monopitch roof.clc

Load\Snow\Snow - Duopitch roof.clc

Load\Snow\Snow - Multi span roof.clc

Load\Snow\Snow - Roof abutting and close to taller construction works.clc
Load\Snow\Snow - Cylindrical roof.clc

Load\Snow\Snow - Loads on snowguards and other obstacles.clc
Load\Snow\Coefficients for the snow load.clc

Load\Snow\Snow load.clc

snowSK:

Load\Snow\Snow - Drifting at projections and obstructions.clc
Load\Snow\Snow - Overhanging the edge of a roof.clc
Load\Snow\Snow - Monopitch roof.clc

Load\Snow\Snow - Duopitch roof.clc

Load\Snow\Snow - Multi span roof.clc

Load\Snow\Snow - Roof abutting and close to taller construction works.clc
Load\Snow\Snow - Cylindrical roof.clc

Load\Snow\Snow - Loads on snowguards and other obstacles.clc
wind:

Load\Wind\Wind - Signboards.clc

Load\Wind\Wind - Flat roof.clc

Load\Wind\Wind - Canopy.clc

Load\Wind\Wind - Monopitch roof.clc

Load\Wind\Wind - Duopitch roof.clc

Load\Wind\Wind - Multi span roof.clc

Load\Wind\Wind - Free-standing walls.clc
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Load\Wind \Wind load.clc

Masonry:
Masonry\Check of masonry in concentrated compression.clc
Masonry\Check of masonry in compression.clc
Masonry\Simplified check of shear perpendicular to wall plane.clc
Masonry\Simplified check of shear in wall plane.clc
Masonry\Simplified check of concentrated load.clc

Masonry\Simplified check of masonry in compression.clc
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Form menu editor

The SDF USER version 4 and higher allows to define more form lists which can be displayed in the main menu. The lists can be
defined according to alogic groups - €.g. national codes, material National annex etc.

The form list can be adapted or created by user in the list editor.

Those forms are immediately available, the user doesn't have to search them on the drive.

Forms menu

The list of forms is accessed from the'FORM MENU' on the main toolbar. The list shows forms which can be added immediately to
the current project.

£3 Design Forms User 4.0 [Untitled]

Project Tools  Help

[k Load form E Open project E_l'a Save p

The list in this menu is filtered by the button in the application top left comer. The user can find predefined lists there, grouped accord-
ing to e.g. material. The default list name is displayed on the button itself.

The default list:

Bl EurcCode

Installed version 4.0.40.0

The list selection:

=R
Bl EurcCode

Forms menu editor

B EurcCode

The forms menu selection

If the user wants to change the defaullt list displayed in the Forms menu:

1. Click on the button showing the Default list (top left comner).
2. Select the requested Forms menu.
3. The Forms menuis automatically updated.
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£ Design Forms User 4.1 [Untitled]

Project [ Farmsmenu | Tools  Help

i EureCode

[ Loadd Load form [ save project | = Print project | Export project ¥ 1 Tnstalled version 4.1,19,0
Wppaget k Concrete »
Bctive Geotechnics  + [ . _/ﬁynut: Full - | Language:
}ﬂﬂ_ i 2 + [Design and check of the anchorage length according to CSN EN 19921 »
. jj Mezanry ' Reinforcement definition
o E Statics 3
i == Number of bars =3
Print I Steel e Reinforcement diameter $=0.012 mm
Timber » 2
B print . . Reinforcement area Aa=n -'rr-%— =3-3.14-
Userdefined haadline uéivatelsk popis
[ __Me _ 5000
=| EStress for the 1 of the ancharace lenath  gag=———=——"——

£3f Design Forms User 41 [Untitled]

Project  Forms menyge_Tools _Help

El@l
[@Eustol

Active value setz | 3 - 4 | Layout: Full

[ Load form | g Open project | =] Save praject | = Print project g St X 2 Installd Forms menu editor
Wopoget kotewn( déll L] concrete |
- lanquage: @ | EuroCode

C35/45

(3]

34 Design Forms Used 4.1 [Untitled]
Project | Forms ménu | Toals  Help

[ Load 1 Load form t project

Concrets caver
Design - long. reinf., both side, iy, CS5 rectangle fvar 3)
Design and check of reinf, - T- section

Design and check of the longitudinal reinf. - rectangle
Punching check for plates

Check of shear reinforcement - rectangle

Calculation of the anchar length

Calculation of crack width on rectangle CS5

+ [Design and check of the anchorage length accordin luCSI Steel _
‘ ‘ Reinforcement definition ‘ || ‘

(=8| EoE =)
Concrete

Installed version 4.1.19.0

How to edit the menu

Inthe editor, it is possible to adapt the existing list or create a new one.

The editor can be opened by using the top right button or from Tools:

|-

I Forms menu editor I

B EuroCode

Tools | Help

2] | Options Fi0 rirt

I Farms menu editar I

Editor:
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[ Add folder | [ Add subfolder | afe Renamefolder | X Delete ./ Saveand close [¥ CalculationNar ¥ FileName ¥ Normcode ¥ Materisl ¥ Member ¥ CrossSection ¥ Author

[BE  |EuroCode| Concrete\Calc... Undefined Undefined Undefined Undefined
] @Concrete Calculation of t... Concrete'Cale... | Undefined Undifined Undsfined Undefined
K @Geoteshrics Check of shear.. | Concrete Che... | Undsfined Undefined Undefined Undefined
Ll Gload Conerete cover | Concrete'Con... | Undefined Undefined Undefined Undefined
=

y @Wind
i © Wind - Canopies
: © Wind - Duepiteh
© Wind - Pl roofs
e ) Wind - Free-standing walls
© Wind - Menopitch roofs
© Wind - Muspan rocfs Check of conc... | Gestechnics\... | EurCode Concrete Other Undefined
© Wind - Srboards Cosfficients for | Load\Smow'C... | EursCodz Undsfined Undsfined Undsfined
© Windload Soow -Gy | Losd\Som'_ | EuroCoce Undefned | Undefined Undefined
v Snow Snow - Drifting ... | Load\Snow"S... | EuroCode Undefined Undefined Undefined

Design -long. .. |ConcreteDesi... | EuroCode Concrete Beam eFC_rect

Designand ch... |Conorete'Desi... | Undefined Undefined Undzfined Undefined
Designand ch... |Concrete'Desi... | Undefined Undefined Undzfined Undsfined
Punching ches. . | Concrete\Pun... | Undefined Undefined Undzfined Undsfined
Bearing capaci.. |Geetechnics ... | Undefined Undefined Undefined Undefined

] @Viasony Snow - Duopt... [Load\Snow"S... | EuroCode Undefined Undsfined Undsfined
iy OSiaiica Snow - Loads .. |Load\Snow'S... | EuroCode Undefined Undefined Undefined
i e Snow - Monopi... | Load\Snow"S... | EuroCode Undefined Undefined Undefined

A Snow - Mutisp... | Load\Gnow'S... | EuroCode Undefined | Undefined Undeined
Snow -Overha... | Load\Snow'S. EurcCode Undefined Undefined Undefined
“ [ snow -Roof a.. [ Load\Snom's... | EuroCode Undefined | Undsfined Undefined
Snow load Load\Snow\s. Undefined Undefined Undefined Undefined

¥ Bcclamation / Folder

¥ ker & lock Wind -Canapies | Load\Wind\W... | EuroCode Undfined Undsfined Undsfined

e /B, Waming Wind - Duspitzh | Lesd\Wind\W .| EureCods Undsfined Undsfined Undsfined

Directory . Wind -Fie rocfs | Load\Wind\W... | EuroCode Undfined Undefined Undefined

[l concrete L cetectrics P i Masony Vind -Free sta...| Lo\ Wind\WY... | EursCode Undfined Undefined Undzfined
£ Setics Tsea | Wind - Monop... | Load\Wind\WY... | EuroCode Undiefined Undefined Undefined
Country flags = | [ Wind - Muisp... |Load\Wind\W... | EuroCode Undefined Undefined Undefined

The left part displays a tree menu with defined lists of forms. The main items (the top level) are displayed in the top left comer. The
inner items are displayed in the Calculation forms menu.

The right part displays the list of available forms which can be sorted by columns. Each column allows sort and filter (see the next
chapter).

To adapt or create a new list:

Click on the button with default list (top left corner).
Select the second item "Adapt list of forms".

Adapt the list / create a new one - see next chapters.

AN

Click "Save and close".

Forms menu editor

[ Add folder | [ Add sub folder | ale Rename folder | X Delete ./ Save and close .
| ] 1

Changes will be lost if the dialogue is closed by using the cross icon (without saving)!

Add a folder to the tree

Select the folder in the tree. Use the button "Add folder." A new folder is automatically created at the same level.
Add subfolder to the tree

Select the folder in the tree. Use the button "Add subfolder." The sub folder is automatically created one level below.
Rename folder

1. Click twice on the item slowly.
2. Define anew name.
3. Confirm by Enter.

or
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Select the item.
Click on button "Rename folder" (or use shortcut F2).
Define anew name.

E

Confirm by Enter.
Delete folder / subfolder / form

1. Select theitem.

2. Click onthe button "Delete" or use Delete from the context menu.
Add forms to the folder

1. Select the form (or more forms) in the left part.
2. Move themto the target folder.

Set icon for the folder / form

Each folder or form can have anicon.

1. Select the form or folder in the tree
2. Select the icon from the list on the bottom.

Multi-selection is not possible in the tree. If the same icon is required for the folder and all forms in it, hold
CTRL key during icon selection.

Filter of forms in the left part

The list can be sorted and filtered.
Sort

e click onthe column header for sorting B->A, click for the second time to sort it A->B (click outside the arrow)

Calculation of t... |™encreteC
Check of bendi... | ConcreteCl

Filter

o click onthe arrow on the right part of the column header
o thelist of availablefilters is displayed

e usethe checkbox to mark selected filters

e click outside this dialogue

o the columnwith the filteris displayed in yellow, only filtered items are visible
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Chapter 17

e
|

¥ Normcode
Undefined

Caim.iaﬁmhlaq:' FileMame W Material

e CalculationMame [fEeomm

] el BN N LT - A

lculation of crack width on rectangle C55
alculation of the anchor length |:| di
Check of bending - C55 rectangle
Check of shear reinforcement - rectangle
Check: of torsion-Rectangle, no tors reinforcement
Concrete cover
Concrete materal characterstics

sign - long. reinf., both side, NMy . C55 rectangle (var 3)
ign and check of reinf. - T- section

oo oo |t | oo | co

¥ CalculdtionMan ¥ FileName ¥ Normcode W Matenial ¥

Undefined
Concrete
IIndefined

Calculation ™ .. Concrete’Calz... | Undefined
EuroCode
EuroCode

Design -long. r... |Concrete®Desi...

Check of torsio...

Concrete’Chec...
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Working with the dialogue

The Dialogue lets the user define the input values to be used in the calculation.

Concrete cover

Arctive value set - H ez

Frint headline
["] Print uzerdefined headline

Uzerdefined headline uZivatelzk popis

[ Calculation of prestrezzing reinfarcement cover

Concrete and reinforcement parameters:

Largest nominal maximum aggregate zize da 16

Reinfarcement bar diameter ] B

Allowances and reductions to conrete cover:

&lloweance with regard to tolerance during... pqg. 1]
&llovweance with regard to higher reliability Acdury 3
Reduction with regard to uzing stainless . Acqum 1]
Reduction with regard to uzing addition... Acgumad 3]
Enviroment parameters:

Construction class 5 3
Caorrozion induced by carbonation ®C 4
Caorrozion induced by chlorides ®D 3
Corrozion induced by chlorides from sea wa.. wg 1]

mrn

mrn

mrn

mrmn

g

g

m

SciaO

Design Forms ==
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Chapter 19

Inputting the values

Library items

The selection is done by using the left/right arrows or, when the cross-section library is used, the user selects the item from the
detailed library view in the dialogue.

Boolean variables
Boolean variables can take up only TRUE/FALSE values.
The boolean variables are defined by checkboxes.

o Checked=TRUE

e Unchecked=FALSE

Text

Text variables (stings) are used as headlines, national code references, additional texts, etc.

Any text can be used as a value for string.

Numbers

Numerical variables are used in the calculation. The input is directly introduced by the user in the provided box (in green).

The SDF USER application does not distinguish between a dot and a coma as a decimal separator. The value of 123.456is the
same as of 123,456.

The field "Value" (in green) cannot contain any text characters. The only exception is the exponent, for example, "1e6" is the same
as "1000000."

£44 S 2305 de EC [] t> 40mm | B B
<44 30437 33 B

0o 1.00 : ".I." C 1.50 :

Frint headline

Mational code CEMEM 1992-1-1,57.3.4 (2(
] Print userdefined headline
Userdefined headline uivabelzkp popis

] The applied load iz shortterm

Loading:
Charactenstic bending moment Med 30 kMm

Material characteristics:
Modulus of elasticity of reinforcement Es 20 Gpa

Secant modulus of elasticity of concrete Eem 33 GPa
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Default value sets and the *.DEFAULT file

Itis possible to save one or more sets of default dialogue values for aform as a *. DEFAULT file. The active set is displayed in
USER application on the toolbar above the Dialogue. This means that it is possible to load different value sets and calculate the
form for each set. All sets are saved in one file (<Form_name>.DEFAULT), which is automatically loaded with the form.

Artive valueset:'l x H =
|| CE annex
L

8]

Sk annex ] t> 40mn

Itis possible to define the value set name with definition which annex it covered by this set.
Use special parameter to the name: CZ annex|CSN
-only "CZ annex"is saved as a name of the set

The list of annexes tags in .DEFAULT:
Austrian ONORM-EN» ONORM
Belgian NBN-EN» NBN
BritishBS-EN» BS
CzechCSN-EN» CSN
DutchNEN-EN» NEN

Finnish SFS-EN» SFS
FrenchNF-EN» NF

German DIN-EN» DIN

Greek ELOT-END ELOT
IrishIS-END IS

Luxembourgian LU-EN» LU

Polish PN-EN» PN

Romanian SR-EN» SR

Slovak STN-EN» STN

Slovenian SIST-EN» SIST
Standard EN» STD

User-default » User - this is provided every-time when no parameter is used during saving the set

This menu allows to quickly select between saved sets. This is useful if the form takes into account parameters defined in national
annexes of the EUROCODES (certain values differ per country); also, if the same check may be performed (with certain modi-
fications) for different member types (beam, column, rib); where differences in cross-section have to be taken into account (dif-
ferent dimensions forH, B, D, A, tf, tw...), etc.

The preferred set of values settings is located in Main menu > Tools > Options.
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Pregram settings @

Program language

Program language [English {United States) V]

Foms settings

Prefemed form language [English (United States) "]
Initial dialog values for EuroCode forms [Czech CSM-EM v]
QK ] [ Cancel ]

The default set can be selected and saved for each *.DEFAULT file containing multiple sets of values - more in chapter
Loading default values and Manager of default values sets.

The value sets are automatically saved during installation as * .DEFAULT files in C:\Users\<user_name>\Docu-
ments\DesignForms_4\Forms\...

If the file *.DEFAULT is created for any form which is not saved (during installation or later) in C:\Users\<user_name>\Docu-
ments\DesignForms_4\Forms\..., then the *.DEFAULT file is saved in the same folder as the form itself.

*.DEFAULT files for installed forms.
[Ec) =d Qe @f Po Fh @i @i @k @I <
| — | *Documents | *5: | *Des|
|vc:\1hm:\ﬁﬂic\ﬂmmi:\ﬂeﬁmme_4\me\Emm= T
+ Nazev

(9.1

£ Calculation of crack width

£ Calculation of the anchor length

£y Concrete cover

£ Design - long. reinf ., both side, NMy ., CS5 rectangle {var 3)

£ Design and check of reinf. - T- section

£ Design and check of the longitudinal reinf .

£ Check of bending - CSS rectangle

£ Check of shear reinforcement
£ Punching check for plates
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* DEFAULT files for forms which are saved elsewhere.

+ Nazev Pripona
y .

£ Calculation of crack width CLC

[~ Calculation of crack width CLS

‘| | Calculation of crack width default
£ Calculation of the ancher length CLC
[TCalculation of the anchor length CLS

[ Y Calculation of the ancher length default
i Concrete cover CLC
[T|Concrete cover CLS

Default sets, created for calculations according to EC in predefined forms, are delivered by Nemetschek Scia.

One set contains all values present in the dialogue - variables, checkboxes, strings and libraries. The sets are saved in the
* DEFAULT file under one another.
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Soubor Upravy Format Zobrazeni Mapovéda

kRoot>
<User Description="Cz annex"=
<variable Identifier="H1" value="Trus" /=
<variable Identifier="NA" value="¢sSN EN 1992-1-1, &§4.4.1.1 {2008)" /=
<Variable Identifier="Printcapti0n" value="False" /=
1 <variable Identifier="cCaption” value="uZivatelsky popis"” />
<variable Identifier="B1" value="False" />
<variable Identifier="dlg-" value="1l6e-3" />
<variable Identifier="4" value="8e-3" />
<Variable Identifier="acldev+" value="0" />
<variable Identifier="ac|dury-" wvalue="5e-3" />
<variabhle Identifier="acldurst«" wvalue="0" />
<Variable Identifier="ac|duradd-" value="5e-3" />
<variable Identifier="s5" value="31" />
<variable Identifier="xc" value="4" /=
<vVariable Identifier="xD" value="3" /=
<variable Identifier="xs5" value="0" />
<variable Identifier="xF" value="0" /-
=vVariable Identifier="xA" value="0" /=
</Users
<User Description="5K annex"=
<vVariable Identifier="H1" value="True" /=
<variable Identifier="NA" value="¢sSN EN 1992-1-1, §4.4.1.1 {200&8)" /=
<Variable Identifier="Printcapti0n" value="False" /=
<variable Identifier="cCaption” value="uzivatelsky popis"” />
<variable Identifier="B1" value="False" />
<variable Identifier="dlg-" value="1l6e-3" />
<variable Identifier="4" value="82-3" /=
<variabhle Identifier="acldev~" value="0" />
<variable Identifier="Acldury-" value="53e-3" />
<variable Identifier="ac|durst+" value="0" />
<variabhle Identifier="aclduradd-" value="5e-3" />
<Variable Identifier="5" value="3" />
<variable Identifier="xc"
<variahle Identifier="xD"
<Variable Identifier="x5" value="0" />
<variable Identifier="xF" value="0" /=
=vVariable Identifier="xA" value="0" /=
</Users
<User Description="user 1">
=vVariable Identifier="H1" value="True" /=
<variable Identifier="NA" value="¢sSN EN 1992-1-1, g4.4.1.1 {(2008)" /=
<variable Identﬁfﬁer="Prﬁntcaption" value="False" /=
<variable Identifier="Caption” value="uZivatelsky popis" />
<variable Identifier="B1" value="False" />
<variable Identifier="dlg-" value="lge-3" />
<vVariable Identifier="¢" vValue="8e-3" /=
<variable Identifier="ac|dev+" value="0" /=
<variable Identifier="acldury+-" value="5&-3" />
<variable Identifier="ac|durst+" value="0" />
<variable Identifier="aclduradd-" value="5e-3" />
<Variable it "5 value="3" /=
<variable Identifier="xC" value="4" />
<variable Identifier="xp" value="3" />
<vVariable Identifier="x5" value="0" /=
<variable Identifier="xF" value="0" />
<variable Identifier="xa" value="0" /=
</User=
</RO0OT>
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Loading default values

and Manager of default value sets

When the calculation is loaded for the first time, the dialogue displays the default values for the calculation. The default values can
be changed anytime. If the calculation supports more value sets, the user can select the preferred set in Main Menu > Tools.

Program language

Program language [English {United States) *]

Forms settings

Prefemred fom language [ English {United States) - ]
Inttial dialog values for EuroCode forms Czech C5M-EN -
Austrian ONORM-EN "

Belgian MBM-EM
oK ] [ C British BS-EN

Czech C5M-EM

Dutch MEM-EN
Finnigh S5F5-EM
French MF-EM
Geman DIN-EN
Greek ELOT-EN

Irish 15-EM
Lineembourgian LU-EM
Polish PM-EM
Romanian SR-EN
Slavalk STH-EN
Slovenia 5I5T-EN
Standard EM

The set can be defined by the combobox on the Dialogue toolbar.

Active walue set: hd H =

CF annex
sk annex | t> 40rmn

(1

EE A

More info about the file with default values to the dialogue - see chapter Default value sets and the *. DEFAULT file.

Create a new default set

If new default values should be defined (values displayed in the dialogue when the calculation is loaded to the project), then:

1. insert the required values to the Dialogue;
2. savethe values by the button next to the combobox:

El
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Chapter 21

3. Define the set name:

Mew default values et @

Input description of default values set

Uzer - beam

| ok || Ccancsl

4. Confirm by clicking'OK.'

Manager functionality

If you want to mark any set as a default set for the form, use the Manager:

1. Open the Manager by the second button next to the combobox

2

2. Select the set;
3. Check the checkbox;
4. Confirm.

This default set will always be used for the current form, as it has the highest priority. The rule for preferred default sets
from Tools > Options will not be applied here.

If you want to delete a set of values, again use the Manager:

Open the Manager by the second button next to the combobox;
Select the set;
Use the button for deleting sets;

A w o=

Confirm.

CZ annex

_
T

If you want to rename a set, use the Manager:

1. Openthe Manager by the second button next to the combobox;
2. Select the set;
3. Click onthe row and use shortkey F2;

CZ annex *

4. Confirm.

If you want to load a set, use the Manager:
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Open Manager by the second button next to the combobox;
Select the set;

Double-click on row;

E

Confirm.

The changes are loaded after clicking on the 'OK" button.

Default files

The default file determines safety factors, preferred cross-sections or library materials, calculation headlines, etc.

The default values are saved in <calculation_name.default>, in folder " C:\Users\<user>\Documents\DesignForms\Templates\".

»c\Users\ztnxova\Documents\DesignForms_5.0\Forms\Timber\"_*

Nazev + Pfipona Velikost Datum Atributy
ﬁ[] <DIR> 22112013 15:51 —
| '| Connection timber-steel default 2051 26.09.2013 14:19 a—
[ | Connection timbertimber default 2299 26.09.2013 14:19 a—
ﬂ(}ledc of rectangle on buckling default 1801 26.09.2013 14:19 -a—
ﬂ(}ledc of rectangle on My+Mz default 1909 26.09.2013 14:19 -a—
ﬂ(}ledc of rectangle on N+My+Mz default 2235 26.09.2013 14:19 -a—
| ¥ Check of shear default 1509 26.09.2013 14:19 -a—
[ ) Check of steel connection default 2 287 26.09.2013 14:19 a—
[ | Check of tension default 1505 26.09.2013 14:19 -a—
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Chapter 22

How to load default sets (priorities)

The workflow for loading a default set is the following:

1. Ifthefile <form_name>.DEFAULT (sets of default values for the form to be displayed in the dialogue) doesn't exist, the
USER application would load the values defined in the CLS file.
2. Ifany setis marked as 'Initial' in the Manager (the checkbox in the left column), it would loaded as default.

Inthis case, the CZ annex values is loaded as default set, as resulting from the described automatic process.
=

TDefaultsManager @
D&l Description Cie
CZ annex
7] | 5K annex
7] | User 1

3. Ifthe calculation is done according to the EUROCODE:
a. the system will check if the preferred annex is defined;
b. ifyes, the calculation is loaded with it;
c. ifno, the useris asked to define the set manually.
4. Ifthe DEFAULT file contains one initial set (marked in Manager), the forms is loaded with it.

If the default set is not recognized, the Manager is automatically started and user is prompted to choose what set should be loaded.
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Working with the form

The basic information about working with form is summarised in this chapter.



Chapter 24

Inserting the calculation form in the project

Goto the menu item 'Forms Menu'(2) and select the form from the thematic groups or select the *.cls file by using "Load calculation”

().

| Forms menu | Tools  Help

11 Load form 1 ]‘_] Save project | = Print project Export project
Concrete L4 | Calculation of crack width on rectangle C55 >
d Geotechnics b | Calculation of the anchor length
}-_r]j]: Load L4 Concrete cover
i-_LrE' Masanry L4 Concrete material characteristics
j'_{, Statics L4 Design - leng. reinf, both side, MMy, C55 rectangle (var 3)
I: Steel L4 Design and check of reinf. - T- section
_; Timber L4 Design and check of the lengitudinal reinf. - rectangle
. Check of bending - C55 rectangle
Check of shear reinforcement - rectangle
Check of torsion-Rectangle, no tors.reinforcement
Punching check for plates

The process of how to adapt the menu or add new calculations to a group is described in a separate chapter "List of calculations in
Design Forms"

-85-



Renaming the forms

Display the pop-up menu and select the item "Rename calculation”; enter a new name and confirm.

Rename form
con Save preview to file -
Copy to clipboard P 5
Cients Remove from project
rain of concrete E{.::Tf:—'f:%:ﬂ:‘
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Delete a calculation from a project

Select the funciton "Delete" from the pop-up menu; use the CTRL+F4 shortkey or the small cross on the tab.

. Oenfu 10121

Rename form 1.5
effic Save preview to file 5
e strz Copy to clipbeard vy = =0,

Remowve from project

rength fox < 50MPa==n=1  A=07%8

a1t o
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Language selection

Calculations may have an arbitrary number of translations.

The language is selected by the combo box 'Language.'

Layout: Full - Language: [English (United States) @ & Showe form annotation
Calculation of concrete cover according to CSN FE0lE R 2006}
. ceitina (Ceska republika)
Enviromental and structure param eters: Slawak
Ctenctural clace [=e)

The translation is displayed as defined in the Builder *.CLS file. Common items that can be translated:

e Thecalculation report - text, descriptions and comments;
e |tems inthe calculation dialogue;
e The names of layouts;

e Theannotationtoaform.

See more about language definition in the Builder in the separate chapter - "Calculation layout" .
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Layout selection - output details

Each calculation may contain up to 6 layouts. The layout selection is done in the combobox above the component editor.

Layout: | Full - Language: | English (United States) -

iled rectangular beam according to Eurg

'CSN EN| Standard
Brief
Cross sdchuonro arnont g ometny

Ast=n1 -w-[%—1i=11 “314 (%)z =22

2

ension reinf. area

The layout definition is created in the Builder by the developer. Each layout contains the same calculation, but displayed in a dif-
ferent way. Differences between layouts are e.g. whether a formula is visible, whether images or descriptions are added. Layouts
have no influence on the calculated results, only the graphical output is different.

Calculations delivered by Nemetschek Scia most often contain these layouts:
o Full-the most detailed output. All formulas, remarks, images, etc. are visible. Calculation steps are easily followed and
controlled.

e Standard - all important formulas are visible. Some superfluous formulas, substitutions, remarks and images are hidden.

o Brief - only the most important results are visible. Remarks, images etc. are always hidden.

The layout definition is described in a separate chapter - see "Calculation layout".
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Calculation output

Saving files to the calculation folder

The calculation can be saved in these formats:

e Bitmaps: BMP, GIF, ICO, JPG, PNG, TIFF (when the bitmap is stretched, the file significantly looses quality.)
e Vectorformat: WMF (when the vector format is stretched, the file does not loose quality).

Copy the calculation to the clipboard

The fastest way to export output is by using the Windows clipboard.
There are two ways:

o Export the entire view - the whole calculation is exported to the clipboard as one image This is useful for small calculations

which fit on a single page.

e Export by paragraphs - hence, the output is saved in parts. The pagination of the text editor will be used. The calculation
will be divided at the page ends (where the PAGEBREAK; command is used).

o Useleft click in the layout and use the shortcut Ctri+C on the keyboard; preview will be saved by paragraphs. The entire

view can be copied only when using the menu (see below).

S S
stie - a =65.0°
Rename calculation
netr
mick Save preview to file q. = 1000Pa
VEtr Copy to clipboard 3 | Entire preview
ota ¢ Save values as default By paragraphs -4
ﬁl::_L:u.w_u.w:.
Delete P41 4 10
A =& € 800 800 _
G~ 2 10 2 10

The files are saved to the clipboard in a WMF format; WMF files can be stretched without quality losses.
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Form Annotation

The Form Annotation contains:

e The calculation header - defines the code which is used in the check, author, release date and a title for the calculation;
o Help for the calculation input data - includes brief description of the calculation and for example code tables, graphs, etc.

Find more about the Form Annotation in the section about the BUILDER application, in a separate chapter - "Form Annotation".

Display annotation in the USER application by using the button:

&% Show form annotation

Hide annotation by using the button:

& Hide annotation
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Working with projects

The standard file format for a Scia Design Forms project is *.CLP (calculation project). The project file contains a selection of cal-
culations, their settings and default values.

Used forms, header, footer settings, default values are saved in the project file.

The binary copy (CLC files) of used forms is part of the CLP file. The form (CLC) stays the same and it will not be changed, evenif a
form is updated or deleted from the folder "c:\Users\<user_name>\Documents\DesignForms\Tempates".

If an updated version of a form is needed ina SDF project (CLP file), then:

o remove the old calculation form;
e add the updated form;
e set the default values again.
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New, open, save

The Scia Design Forms calculations can be grouped into projects. One project can contain an arbitrary number of calculations.

The application allows the user to open only one project.
New project

A new project is created automatically when the USER application is started. If anew calculation is needed during the working ses-
sion, one of the described procedures can be used.

If the project is already open, the application will prompt the user to save the project. Then the new project will be created.
Open project

Goto Main Menu > Project > Open to open a saved project, or use the "Open project” button on the toolbar.

Recent projects are in Main Menu > Project > Recent projects.

|F'ru:uject Calculation templates  Tools  Help
Mew project  Ctrl+N Ect

E Open project Ctrl+ 0

7 Save project | = Print project

Recent projects b Untitled.clp
7 | Save project Ctrl+5 Concrete.clp
Save project as Pokuslclp.clp
Test_pfipojd.cl
=4 | Print project  Ctrl+P -PHPEIL-EIp

Export project 3
Set header and footer

Exit program Alt+X

Save project

GotoMain Menu> Project > Save (or Save as) to save a project, or use the "Save Project" button on the toolbar.

Calculation of crack width on rect

Active value set - |3 | Layout: Full

Lenguzge: | English (United States) -] Zoom: 100% - | @ Sh
5 Eurocode 3

‘ «e | c12115

Frint headline

National code Do you want to delete calculation Calculation of crack width en rectangle CS5 7
[C] Print userdefined headline
Userdefined headline P

7] The applied load s short term hox “}

_ 0,008
2

=271 mm

Loading

+(0.3-0,271)0-3=0.0483 %}:msmm

A

Characteristic bending moment Mz 30 kNm

Geometry

Cross section height h 300 mm
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Header/footer definition

To define a header and a footer, go to Main Menu > Project > Set Header and Footer.

The top text box defines the header, the bottom box refers to the footer. The font for these is defined in the standard dialogue menu.

5 Open | |l Save | [ Save as default J/ Save and close
Page header
Arisl -2 B8 ui|a-a-2E2=2 4

Page footer

Arial -2 K| s

1=

BRI e

Project 1 Zuzana Hekrdlova 24.7.2012

The project description, parameters etc.

Working with pictures in headers / footers

Inserting the picture

The image can be inserted to the header/footer (e.g. logo). The formats BMP, GIF, ICO, JPG/JPEG, PNG,TIFF, and WMF are

supported.

1. Usetheicon"Insert picture";
2. Select the picture in the dialogue;
3. Confirm.
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Chapter 33

Zuzana Hekrdlova

NEMETSCHEK
Scia

Check of steel connection timber-timber according to 5N 488541, par 83,
Strength of conn. in defomaion fuue=0.082+(1-0.01+d } pre=0.082+(1-0.01+ 15.0-370=25 8 MFa

The inserted image is placed above the text, but the text is not automatically wrapped. It is necessary to move text next to
the picture, in order for it to be visible.

Moving pictures

1. Select the picture; upon selection, it will be marked by a black rectangle.
2. Dragand drop the picture to the desired position.

Deleting pictures

1. Select the picture;
2. Usethe'Delete' Key.

Header / footer active items

Itis possible to add active items to the header or footer and change the content according to the document data:

e <PAGE> inserts page number;
e <PAGES> insets the total number of pages in the document;
o <DATE> inserts the current date in format "DD.MM.YYYY"

The <PAGES> command s not correctly supported by the format RTF.
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Project export

|mae Export project *
@ Export to Word
Export to RTF

Ffad sl Tl TE TaTr Tl

Exportirmages ¥

The output data can be exported to the following formats:

Export to .docx (MS Word)
The command exports the whole project toa MS Word document, version 2007 (*.docx).

Export to .rtf

The command exports the whole project to the RTF format (RichText).
RTF is acommon format which is supported by numerous text editors (MS Word, OpenOffice, etc.).

The disadvantage of the RTF format is the larger size of files in comparison with DOCX.
Pictures export

Calculation reports can be exported to the following image formats:
*BMP - Bitmap;

* GIF - Compuserve GIF;

+|CO - Windows icon;

+JPG - JPEG format;

*PNG - Portable network graphics;

* TIFF - Tagged image file format;

* WMF - Windows metafile.

If batch export is required:

+ use the button "Export Project” in the Main Menu > Project;
+select "Export images";

*Inthe dialogue "Export calculations":

m  Check calculations for export;
m  Define the destination folder;

m  Choose the exported file format;

Confirm by OK;, and the output is saved.

Export to .pdf

Use avirtual printer if a PDF export is required - .g. PDF Creator, PDF Redirect etc..
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Printing of help for the project is described in the chapter "Printing projects”.
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Printing projects

Go to the Main Menu > Project and use the function Print or use the 'Print Project' button on
the toolbar.

=) Print project

Selection and settings of the printed calculations

The calculation list is displayed on the left side.

Print j

. Mew )
Print pags Calculation name

Design - long. reinf., both side,

e Checkboxes allow to select whether a calculation will be printed or not.
e The second column defines if the calculation should start on a separate page or if it should be connected to the previous

one. The calculation can be connected to the previous if it fits on the page. If not, the calculation is printed on a new page.

Print settings header/footer/borders

The page layout is defined by the checkboxes on the right side.

o Print borders - checked - the borders of pages, header and footer will be printed;
e Print header - checked - the header will be printed;
e Print footer - checked - the footer will be printed.

Print settings, print

The printer and print settings are defined on the right side.

e The button "Printer settings" displays the standard dialogue with settings.
e Thebutton "Print" displays the standard dialogue for printer definition.
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FAQ for the User application

Message when a new form is added

Error message: The variable ... cannot be loaded
Cause: The file DEFAULT doesn't contain the specified variable.

Solution: The form will be loaded without further problems; nevertheless, the inputs should be checked for wrong values.

Numeric variable with value NaN

Error message: NaN
Cause: A mathematical formula is not calculated due to an error argument of the function.
Example: Dividing by zero, Square root of negative number etc.

Solution: Check input values that participate in the mathematical formula.

Could not find file "..."

Error message: Could not findfile"...".

Cause: The wanted file is not found in the defined location.

Solution: Check that the file is saved correctly.

The external file must be saved in the format *.CLC.

The external *.CLC file must be placed in the same folder as the opened CLS / CLC, or in the defined location.

Remark: If no path is predefined in the application settings, SDF searches for files in the folder where the current CLS / CLC is
saved. If the current CLS is not saved,an empty path will be used!
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Builder application

Builder application

The Builder application allows the user to edit existing forms and create new ones.

Steel section library

Steel library
Concrete library
Timber library
Bolts library

Concrete section library

C 2025

aee (100 |2 ye 150 (&

[C] Print the headline of the design
Headline of the design

Reirforcement calculation

3
5
&
:
.E:" Double |5mng | B(,n|ean| [ — ] The acting bending moment M. 150 kNm
Bilro Descrption Smool vae Ut Br Fro - The acting axial force M, 250 ki
?-,: Inter... The acting bending moment 2 Eccentricly of loading & 000 m
i Coefficient of stress distribution A 01 ICross section dimensions:
5 Coefficient of material strength n 01 Cross section height h 030 m
£ ||set|Coeficient of action condiions | .. 1.00 0 |2 | |||cross section widin P 020 m
g |[Setu_. |Partial safety factor for reinforce . | vy, 115 02 Effective distance for tension reinforcement d, 31,0 mm
Z || setu.. | Partial safety factor for concrete Ye 1,50 02 Effective distance for compression reinforcement d, 29,0 mm
g., CS.__ |Cross section width b 020 m 02 Lever arm for tension reinforcement z, 0,119 m
5 llc: Cross section heioht b 030 m ) L £ s Pre
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Chapter 38

About the application

The BUILDER application allows for the creation of calculation forms (*.CLS files).

The user can create form, define and organise input dialogues, and export the calculation to a format which can be read by the
USER application.

The BUILDER application allows users to change calculation forms - existing equations, dialogue, layouts, etc.

Scia Design Forms Builder:

Creates new forms for arbitrary calculations; based on entering formulas and defining basic logical operations;
Adapts existing forms to be used in the USER application;

Converts calculations from spreadsheets into an application, where formulas can be displayed, substituted and cal-
culated;

Prepares reports based on a few predefined output levels of detail, following necessity for laconism or completeness;
Supplements a calculation output with pictures (static and dynamic), charts, graphs, comments, code references etc.
Is suitable for any calculation based on formulas;

Allows the developer to quickly respond to code changes or new methods of calculation, thanks to possibility of for-
meditting;

Extend work presentations by the choice of more language version of forms

Creates a builder community for developing new calculation forms.

Web page about the BUILDER:
http://sciadesignforms.com/en/sciadesignforms_builder.html
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Tools - Program settings

Application settings

Application settings are located on the Main Menu bar in the Tools Menu.

The options can also be opened by the keyboard shortcut F10.

| Tools | Help
i z] Options F10 (

Program settings @

Program language

Program language English - ]

Faoe size

Width of page 180 mm =

Saving calculation file |I

Create backup (backup) of calculation files
Autosave calculation

Autosave perod 100 geconds =

5:41-DesignFoms*zaloha’ E]

QK ] [ Cancel

For default language - see chapter Common settings / Language settings

Page width settings

The page width is defined when creating a new form. The page width is indicated as a vertical line in the layout. It is recommended to
set the page width with respect to the page offsets for printing - 1-2 cm.

Set the page width to 0.0 if the layout should be displayed without the vertical line.

Data backup settings

The backup settings of the CLC files are in the application settings menu - Main Menu > Toals.
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Chapter 39

File  Show | Tools | Help

="y Opticns

EC_Concrete_Design_Long_Rect_CompBend_NMy

£ Bz @ | % x| Standard v |

| ol o TP | i A AL T o = L1 ! I

. Program settings - .
Program language
Program language [ English - ]
Page size
Width of page 130 mm (=

Saving calculation file
Create backup { backup) of calculation files

futtosave calculation

Autosave period il

(=)
(=]

secands

5:\1-DesignFoms \zéloha' =

There are two kinds of file backup:

1. Backup - the application automatically saves the previous saved version of the file as a backup file. The file is saved with
the .BACKUP extension to the same folder as the CLS file.

&I

D EC_Concrete_Design_Long_Rect_ Comp_ My backup
5 EC_Concrete_Design_Long_Rect_Comp_My dc

D EC_Concrete_Design_Long_Rect_Comp_ NMy backup
{5 EC_Concrete_Design_Long_Rect_Comp_NMy dc

{5 EC_Concrete_Design_Shear_Rect_NMy - TRX dc

2. Theapplication is furnished with an automatic saving option at predefined time intervals. This option allows the user to

save currently open files regularly to the predefined path. The date and time of the saving are indicated.

{5 Concrete - 2012_08_31 14_12_19 clc
{5 Concrete - 2012_08_31 14_17_19 clc
{5 Concrete - 2012_08_31 14_25_44 clc
{5 Concrete cover - 2012_09_03 11_36_17 clc
{5 Concrete cover - 2012_09_03 15_35 59 clc
{5 Concrete cover - 2012_09_03 15_45 11 clc
5 Punching check for plates - 2012_09_03 13_20_25 clc
5 Punching check for plates - 2012_09_03 13_25_25 clc
5 Punching check for plates - 2012_09_03 13_30_25 clc
Dialogue items:
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e checkbox "Create backup of calculation files" - if this is checked, the backup of the original file is created when the file is

manually saved. The backup function works separately from the Autosave Calculation.
e checkbox "Autosave calculation" - if this is checked, the program will save the form automatically in predefined time inter-

vals to the predefined folder. The name of the autosave contains date and time of the save.

The grid settings

The grid makes the graphical calculation output clearer. The grid is displayed horizontally in the top part of layout; the stepis 10 mm.
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Using zoom in the code editor

Zoom in code editor

The text size in tthe editor can be changed in two ways:
* hold the Ctrl key and roll the mouse wheel to set to the correct size;

+ use the tool on the bottom bar:

Fort size: G
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Code editor shortcuts

The Code editor supports these shortcuts

Ctrl+ A -select all

Ctrl + C - copy to clipboard

Ctrl + D - lower index / standard text

Ctrl + F -find/replace

Ctrl + G - greek / latin alphabet (switch)

Ctrl + H - upper index / standard text

Ctrl + V - paste from clipboard

Ctrl + mouse wheel - change the size of the editor text

F1 shows help

F3 during find/replace search the next

F5- on Form Annotation tab -> Refresh of the web page, otherwise Refresh the calculation
F9 Compile and save CLC

F10 Program settings

Alt active the work with block type - see the chapter Work with the block selection

The Layout editor supports these shortcuts

Ctrl + B - component is balt (the result is bolt in equation)

Ctrl + U - component is underlined (the result is underlined in equation)

Ctrl + | - component is italic (the result is italic in equation)

Ctrl+1... 8- component is displayed according to the predefined style 1 ... 8
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What is form?

The calculation components (equations, texts ...) are defined in the source code editor.

I Design Forms Builder 3.0 [S41-Desigy

Soubor  Zobrazit  Nastaveni  Mapovida

DEd

- Strecha vicelodnich budow.clc]

[E=|EH B

Je k dispozici nové verze: 2070 Update

& Ga @ % ¥ | Standard

P Obnovit | Struény

IF {a2>=60) { pila):=0; }
Code editor
=0y + g /2
IF (,,5=30) { Pl =08 + 0.8 7 0,/ 30; }
IF (10,5230 22 0,,<60) { 0, =18 }
IF (a1,5>=60) { TEXT("W, > B0° nenf povolen); }

MG("icelodni");
MEXT(Soutinitel expozice");

[Jazyky | Dokumentase | Dialog | Obrazky | Vipacet

IF (0760 || 03760) { TEXT('Sklon alespoii jednoho stiesniho ramene je vét3f nez B0°);
TEXT("Je tieba vénovat zvpdenou pozomost tearowprm soudinitelimy; }

Kesli braice | Aol Zarovnat vievo o

i Navazat na prec 0

H|e=] O o=
¥ |5

Dos:
7] Vol

Tuarové soutinitele

‘ Eatiieni stfechy vicelednich budov dle CSN EN 1991-1-3 §5.3.6

o) =080
W Hifng) =0,80
01, - 188330 o050
_ 20 _
Haf04 =08 +08-557=13  Component
=100 Ce1,00

" | Pripad 1- Nenavaty shih

Double | Sting | Boolean|

1=Hy{@) C, €, ,=080-1,00 1,001 80 =120 kivir*

D Popis Gymbol Hodnola  Jednotky  Evpe Pres| [|5,= 1(0,) C, C, §,=0,80+1 00 +1,00+150 =120 kNim"
N stion prvn stiechy a 150/ - o2
Mifey) | 080 012 Layout editor
Skion druhé stiechy a, 0 ° 02
Wimg) 0,80 0|2
an 00 - 02
Soutinitel expozice Ce 1,00 0|2
Teplotni soutinitel c, 1,00 02
Charakteristicka hadnota zatiZenina ... | s, 180 k' |0 |2
5 120 k|0 | 2
Table of variables sy 120 ki’ |0 |2
s 200 kumi |0 |2
bafor g | 133 02

The layout of the components is defined by the Layout editor. The calculation output can be defined in one or more layouts. The dif-
ferences are only graphical, the result is the same.

The Dialogue definition is in each calculation. The user selects the input data from the table with variables on this Tab. The user can

add alibrary to the dialogue (cross section, material ...).

The calculation header contains the basic data about the calculation, author and used code. The header also contains the inform-

ation used in Scia Engineer.

The calculation can be defined in one or more languages. The translation is defined on the Language tab.

The calculation contains a link to the web page with the Form Annotation.

Itis not possible to load file, which was saved in the higher version of SDF.
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Source code creating

The source code defines how will the calculation works:

. displayed texts

. order of equations - the process of calculations

1
2
3. conditions for calculation branches
4

. which variables are needed as initial values - see table of variables

1IF (PrintCaption)
double m = Math.
TEXT ("Reinforcement definition®):

tiontext):

[PRTN

s | Amnctation [ Images [ Dialog | Header | Calculation

CEEEEEE0 EEE

|® Refresh | Full ~ T Editlayouts | English (United States, v | ¢ Zoom | 100% -
15 Draw borders Arial None o
= [ Prnt unts
i ] Follow o

Desigrdhd check of the anchorage length according to Eurocode 7
8.4.4

S TF (Mrawll SN EN 199211 §8.4.3,
2 TEXT ( "Number of bars"):
2 TEXT(mn - & n); [Reinforcement definition
9 TEXT("Reinforcemsnt dismeter”): o bars
TEXT(ns - v & &) [—"[Reiforcement diameter
TEXT("Reinforcement arsa); .
S Reinforcement area 151 ma
:ztri;;ﬁ;i‘d" adcurationyor. ks anchorage  longtasli [Stress forthe calculation of the anchorage length 70_3_53239‘04 =1105 MPa
ICoefiicient related to the quality of bond condiion
T ——— _|[Coefficient of the bar diameter
Costricient frelated Loathe,quali Ly of hond, condl Exanz)i value < 32mm
R A fosficints @1, =1, 01, =, a1
= 0.032) {
TEXT("value < ¢ 32 mm"): (
EXT("value ¢ > 32 mm"): "M
;= (132-3)/100; b ]
| .
b
L il TR e g
& 134100
IDesign value of concrete tension strength fm:"“T‘“”:%:n 867 MPa
IDesign value of the ultimate bond stress for ribbed bars
ension strength®); foe=2.25  ni-mz -t
2 5 ension strength”) =225.1-1-866667 = 1.95 MPa
32| fera = Oee’forn/Ver _ | Ipesian of anchorage length:
33 |TEXI ("Desian valus of the ultinate bod stress for ribbed parsn? e —
: i v
asic anchorage length = A -3 m
Fort size: ] Line = 20, Cal = 3L 4 T1g5t10°
assumption: fes is constant on the whole bar
Docble | Sy | Boolean | stuctured | la1 X @2x a5 2 0.7 => is SUFFICIENT
o T Er o — oo 2 |[The designed anchorage length ks Iss= 01 02+ G2 0405+ as
— T 141+1+1-1-1,13=113m
z 5.14 2
Tne tension bars dismecer * & 2 ICheck of the anchorage length [::2 I 03-1, 03-1.13
[ T [Tensile anch Tomnt = # = g0 =034
Numbex of zcement bars n s [} CIREARIRIR BeRIONES 10207 [k AseMRC
|Resnforcement azea | A 251| 2 | Tensile anch. length must be bigger then 0,34 m =»is SUFFICIENT => 0,34 m <1,13m
R S0) km 0601, 06113
z 500 mm [Compression anchorage ez =Max] 10w }=Max] 10-510 =068 m
6 1105 | MPa 2 01 0.1

Comp. anch. lengith must be bigger then 0,68 m => is SUFFICIENT =>0,68 m <1,13 m

-if the H1iis fulfilled then the text is displayed as a calculation headline

Blue part - characteristics list and its calculation

Green part - displaying of image

- table of variables
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Chapter 44

Code editor shortcuts

The Code editor supports these shortcuts

Ctrl+ A - selectall

Ctrl + C - copy to clipboard

Ctrl + D - lower index / standard text

Ctrl + F - find/replace

Ctrl + G - greek / latin alphabet (switch)

Ctrl + H - upper index / standard text

Ctrl + V - paste from clipboard

Ctrl + mouse wheel - change the size of the editor text

F1 shows help

F3 during find/replace search the next

F5-on Form Annotation tab -> Refresh of the web page, otherwise Refresh the calculation
F9 Compile and save CLC

F10 Program settings

Alt active the work with block type - see the chapter Work with the block selection

The Layout editor supports these shortcuts

Ctrl + B - component is balt (the result is bolt in equation)

Ctrl + U - component is underlined (the result is underlined in equation)

Ctrl + | - component iis italic (the result is italic in equation)

Ctrl+1... 8- component is displayed according to the predefined style 1 ... 8
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Table with special symbols for code editor

Some special symbols can be inserted by a table on the editor toolbar:

¥ 2@ extag  EH Q|0

1o IFiHeadline) { TEXT( "Wind 1054

The button shows table which can be displayed while user works with editor:

na 3 Insert symbol & -
Greek lower alphabet

ricay o Jle v & =]
e e o s e )L ]
ers e Jlw Jlo Jle Jfu ] e
20 ) ) e s ) [
e lo e lolv]
la s e )lalz]
NER TR EN TSN

[m iz Jla s o]
I EE FY F N ES
, coq 2 [ x ¥ e

o

ol

e )= e e e ]
e e Jl= )0 ]
Lo Jlo Jie Jia i |
of Tl 2 )il s ]
o3 [« le s s ) =]
SN ERER

(= )le )l Jl=)ls]

[ <]

=
=

When user clicks outside the table, to the application SDF, the table is displayed transparent. It is still displayed so it can be used
whenit is needed.
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I Insert symbol 2
Greek lower alphabet

ml tgspaﬂn rovofs aaccoerding
[ 1 i3 o L

g W o L n

A I W 1} i3

al’:ti{zg _'.‘[ﬁl e%.:h .rﬁ]oof uz‘egﬂ

ok cElculation™ ;

¥ 1
Greek upper alphabet
& E r il E
Z H I K @
) = i i 1]
P II z i T
& x w ]
150 Hﬁ}l}ematical
rr:l = + - * .,-" &
1
10 T I T
Fant size: | —F—Tt—— '
Spremaadl e mlinan
=5
Sembol | Walue
i} it =

-

ﬂ
|

L

Y || pe™E 3 2

o | [
3

Ty —0. 5
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Source code of the calculation in the Code editor

Grouping parts of the code

The code parts in{ ... } or between tags #region - #endregion can be packed and unpacked by the icon on the side. The function
allows to hide code parts which are currently not needed for visualisation.

19 IF (headline) { TEXT("Design and check of the anchorage length according to Eurccode 2"):
2 TEXT (HA)}: }

3 | IF(PrintCaption} { TEXT(Captiontext); }

4 | double @ = Math.PI;

5 | TEXT ("Reinforcement definition"):

6HIF (Mega > 0} |

16 | TEXT ("Ceoefrficient related to the gquality of bend condition™):

17 | TEXT ("n.=" & ni}:

18 | TEXT ("Coefficient of the bar diameter"):

19mIF (¢ 32) {

26 | TEXT (™ cients: ™) :

27 | TEXT ( a1 & oy & ", qz=" & o2 E M, az=" & Oz & ", qa=" & Og & ", as=" & Os):
28 | PAGEBREAK()

The packed part is only hidden, it is still a component of the calculation. Any comment with description can be placed behind the tag
#region.

Tags #region - #endregion is implemented only for packing code parts, it has no influence to the calculation itself.
Automatic highlighting of brackets

Inthe Code Editor brackets are automatically highlighted by pressing one of the brackets with the cursor.
Comment / Un-comment code parts

Current selection can be converted to a comment upon using the comment button on the editor toolbar (this will not affect the com-
pile output). The second button (to the right of the first) un-comments the selected code part.

TEXT ("Load extern:™):
ExternM = LoadExternCLC ("ExternM. L") :
ExternM.DRAW (true) ;

Upper, lower index and Greek symbols

Upper index, lower index and Greek alphabet symbols can be obtained by using buttons on the editor toolbar, or by using the fol-
lowing keyboard shortcuts.

Xa

-lowerindex (CTRL+D)

xz

- upper index (CTRL+H)

af

- Greek symbols (CTRL+G)

Find / replace
Find

Use CTRL + F or the context menu to start the functionality.
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Procedure:

e Use CTRL + F orthe context menu to display the 'Find and Replace' window.
o Write the text in the box provided.
Use the button "Find next" to see other instances of the typed text in the code.

User the button "Find all" to see all instances of the typed texts in the code.

The text found is displayed in blue.

When searching for text strings in the code, it is possible to distinguish lower case and upper case letters, Greek symboals, to find
whole words or only parts of words. Regex - provides searching the strings according to the syntax Regular Expression.

More about Regex (in English): http://msdn.microsoft.com/cs-cz/library/hs600312.aspx
Replace

e Check the checkbox "Replace with"

o Writethe text.

e Write anew text inthe provided text box.

o Usethe button "Replace” to replace the instances of matching text one by one.
o Userthe button "Replace all" to replace all instances of matching texts at once.

&—élﬁ xzle:(ﬂ- ;% %

10 = A*q;

| B Refresh

Draw bondg

Find and replace

=

3 Find:
] d | [Fngnen ] |G
E [[] Matchcase  [C] Match whaole word [[] Regex

Feplace:

| |
A IE—————————..

Replace functionality respects the inserted upper/lower index inserted to the Replace field.

Source code syntax

General syntax rules:

o Variable names must fulfill the criteria for names;
e Eachcommand must be ended by a semicolon (;);
o Brackets must be closed;

e The variables support both lower case and upper case letters - x1, X1, x,, x' are all recognized as different variables;

"
e Commands can be defined by lower case and upper case letters. The code editor will automatically convert them to upper
case;

e Empty rows are ignored;

Spaces outside the text strings are ignored;
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o Numeric variables use dot instead of coma;
o Upper and lower index is accepted only for texts (command TEXT) and variable symboals;

TEXRT("Compression area "), TEXT("Required compression reinf. area™);

A = Megr - (475 gy ™ 870" g T (h - (s ™ A1)/ ™ (2 + 23

Some strings are not accepted as a variable, as these have some specific function in Scia Design Forms.
For example, mathematical operations - MIN, MAX, LOG, etc, cannot be defined as variables.
This is also valid for other specific names - CONCRETE, STEEL, etc.

Work with the block selection type

The block selection type is activated by holding the SHIFT/ALT key .
This type of selection in the source code allows to edit more rows at the same time.

The block selection behaves inthe same way as common selection. It allows for :

e Deleting
e Overwriting

e Copying to clipboard of multiple rows.

Lo IF (headline) { TEXT("Design and check of the anchorage length according to Eurccode 2"): |
TEXT (Ha); }
B| IF(PrintCaption) { TEXT (Captiontext); }

| double o = Math.PI;

b | TEXT ("Reinforcement definition"):
P IF (Mga > 0} {

i TEXT ( "Number of bars"):

TEXT('"n = " & n}:
E TEXT ("Reinforcement diameter"):
TEXT (" = " & 6):

TEXT ("Reinforcement arsa”):

B = nrme[{4/2)17;
B TEXT ("Stress for the calculation of the anchorage length"):
Gad = Mpaf(zp*A.e):

B |}

F | TEXT {"Coefficient related te the quality of bond cenditieon™):

P | TEXT ("ni=" & ni1):

B | TEXT ("Coefficient of the bar diameter"):

EmIF (¢ <= 0.032) {

E | TEXT ("Coefficients: ") :

P | TEXT ("ay=" & 0y & ", qz=" & €z & ", oz=" & Oz & ", q4=" & 0tq4 & ", qs5=" & O3);

Mathematical constants

e SDF has no predefined mathematical constants,

o Constants referred in equations are always converted to variables; these are taken from the equation and are auto-
matically displayed in the table of variables. The developer can then type the value or include the respected variable in the
Input Variables Dialogue (so that it can be defined in the USER application).

InA = 71 * R, the value of 77 has to be manually set to = 3,1415 in the table of variables or the dialogue in the USER
application.
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Table of variables

The SDF BUILDER generates variables in the Table of variables automatically, if these participate in equations, texts or conditions
inthe code. New variables are only added after compiling. The Table of variablesshould contain all the variables usedin the cal-
culation for the code to be executed. In certain cases, the variables need to be introduced in the Table of variables manually, either
by using the available right-click menus in the Table of variables or through the code. Structured variables (vectors and matrices)
and objects can only be defined through the code (see below).

If the application cannot recognize the variable type, the message "The given key was not present in the dictionary." is displayed in
the layout. Manual definition is required in this case - see next chapter.

A green-coloured cell in the "Value" columnin the Table of variables means that the number is not calculated in the code and the
end-user should define it - it is not a result of any equation, but it is an input value for the calculations. The form developer should
always include such variables in the dialogue (to be displayed in the SDF USER module) unless these are constants.

The SDF BUILDER does not automatically delete unused variables. These stay in the Table of variables even if they are no longer
referred to in the code. Unused variables have no effects on the speed of form execution. Therefore, these can remain in the table
without this deteriorating the form quality. Alternatively, it is possible to either delete them from the Table of variables, or to execute
the Purge Function which deletes all unused variables automatically.

The assigned variable type can be changed through the context menu, by using the item 'Change Variable Type'.

Variables can be sorted by pressing on the column headers in the Table of variables, according to each of the listed properties.

Double | Sting | Boolean | Stuctured

|0 Drezcription Symbaol Yalue nit  Precizion
- Height h O0.12 m 2
Width b 0.055 | m 2

Inserting a new variable in the table

Variables can be defined manually:

o Select the proper table tab, corresponding to the needed type (Double/ String/ Boolean);
e Usetheright click menu;
o Select "Insert new variable";

o Set the name for the new variable;

Structured variables cannot be defined in this way.

Inserting the new variable by the source code

The definition of variable type must be written in the code before the variable name, when the variable is used for the first time.
Examples of variable types:

+double X = A+B;

*string S = "Hello";

*boolB=(A>B);

+ struct P = Paint(0,0);

* object Ext = LoadExternCLC("Extern.cls");

+double[] Arr= new double[];
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+ struct[] Poi = new struct]];

An example of array definition: double[] Pole = new double[];

= new double [J; When anew array is initialized, an empty vector/matrix has to be created, where values will be filled
later. The command ensures that the array is not filled by other items from the previous compilation of the form. Thus,
rerunning the form cannot deteriorate its quality. The object (array) definition must stay inthe code, it is not savedin the
CLS file as numeric or string variables.

= new double [J; This part of the array definition formula cannot be used for variables introduced through Table input.
Table inputted variables are perpetually linked to the current values in the corresponding table. Using the new double [];
command creates a conflict as the array values are set to zero.

Variables are created in the table of variables after the first time the code is compiled. When the variable has already been
defined and is visible in the table, no further definition is needed. Nevertheless, it is recommended leaving the definition in
the code.

TEXT("Member length L ="& double L & "m"); //Variable L is defined and can be seen in the double tab of the Table of
variables. Units should be defined additionally in the Table of variables.

Variable names

There are some rules and restrictions on the names that can be used for variables:
* The first letter of a variable name must be an upper case or lower case letter (no number are allowed);
+ Symbols from both the Latin and Greek alphabet are allowed, as are numbers and the underscore symbal;

+ Syntactic, mathematical, boolean and other operators are not allowed (dot, comma, semicolon, brackets, +, -, *,/, =,>, <, 1, &,|,

U
+ Operators are allowed only in the lower index (especially comma, dot and brackets).

Using other operators in the lower index is not recommended.
Renaming variables

For manual renaming of variables in the table and in the code:

o Select the variable in the table;

e Usetheright click menu;

o Select "Rename selected variable";
o Define the new name.

The application will rename the variable in the table and in the source code.

NOTE: The variable name will not be changed in the TEXT strings.
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Columns in the table of variables

IDs

IDs may be used to define a link to Scia Engineer or to a library (built-in or user-defined). When a variable is linked by means of an 1D
toaniteminalibrary or to a value in Scia Engineer, any change in the Scia Engineer model, and any change in the currently selec-
ted library item, will result in automatic update of the value assigned to the variable. For example, if a variable refers to, through its
ID, the cross-section height of the currently selected cross-section in the steel profile library in Scia Design Forms, changing the
selected section will result in an immediate update and displayof the referred section height in the table of variables.

Description

Variable descriptions can be added in order to assist the end-user in understanding how the calculationis built, and what is the mean-
ing of each value being requested in the USER application dialogue. If a description is added in the table of variables, it will auto-
matically appear together with the variable name when the variable is added to the dialogue.

Symbol

In the code and dialogue, variables are referred to by the symbol(s) assigned to them, orin other words, by their name. In predefined
Design Forms provided by Nemetschek Scia, variable names are often the same as used in the corresponding structural design
code - Eurocode, IBC, etc.

Value

Each variable has a current value, whichis displayed in the talbe of variables in the default units, or in the units selected by the form
developer.

Units

Physical units are defined in the 'Unit' column in the Table of variables. S| units are the basic units in Scia Design Forms; internally,
all variables are recalculated back to S units from the user-defined units shown in the 'Unit' column.

1kN=1000N
1mm=0,001m
1GPa=10°Pa

More about units in the chapter Units in Table of variables.

Precision
The value specified in the column 'Precision’ defines the variable precision.

Deleting a variable

A variable can be deleted when the corresponding row is selected in the Table of variables and the DEL key on the keyboard is used.
In addition, the context menu could also be used instead.

-117-



Variable types

Variable types in SDF:

e double anumber that ranges in value from +5.0 x 10-324 to £1.7 x 10308; the precision is 15-16 decimal places;

e string texte.g.: "Sample text";

e bool aBoolean (logical) variable (takes up values TRUE / FALSE);

e objectastructured variable (e.g. Paint [X, Y], force [N, Vy, Vz, Mx, My, Mz], etc.) or object (external CLC, graphics,
graphs).

A structured variable can be defined using a special constructor:
object S1= new Structure();
- astructured variable named 'S 1' is defined.

| Double | Sting | Boolean | Stuctured

1] Dreszcription Symbol Type

= 51 [seruct

e double[] an array of numerical variables;

e string[] anarray of text variables;

e bool[] anarray of Boolean variables;

e object[] anarray of objects, structured variables or arrays .

If you use the older syntax and you type struct[] or array[], the command is automatically converted to object [].

double Ai:
string E:
hool C:
ohiject D:
object E;
double[] F:
stringl[] G:
bool[] H:
obiject[] I:

The SDF BUILDER can automatically recognize the variable type from its use in the code. If this is not possible, the type must be
defined manually - a message will be displayed in the layout window and the user can add the variable in the table of variables or
using code.

The type of any variable can be manually changed - to do so, simply write the required type in front of the variable in the code. The
variable is then re-declared in the table of variables and the original one must be deleted manually. The function Purge calculation
can also be called for the purpose.

Load an example: variable_types.cls
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Chapter 48

How to find out the variable type from the code? Use the command:
TEXT(<variable>.GetType(). ToString()); - the variable type is printed in the layout as text.

System.String

System.Double
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Type Double

Variables of the double type are numerical; these often serve as input data for calculations, as criteria for conditions, or as con-
tainers for intermediate or final results.

Syntax:
double <variable>;

- this script creates a variable with the name <variable> in the table of variables on tab Double; a zero value is assigned to <vari-
able>.

Example

double 4

The SDF USER application does not distinguish between dot and coma as decimal separators. The value 123.456 is the same as
the value 123,456.

The column "Value" cannot contain any text. The only exception is the exponent, for example: "1e6" is the same as
"1000000"

All variables are automatically inserted as type Double. The user can change the type manually, or covert the type through the code
by using the appropriate command (see previous chapter).

Double | String [ Boolean [ Structured |

D Popis Symbol Hodnota Jadriotky Fresnost  *

B o oo on one v =" B e 2

Wall ckness t 300 | mm

AN

ht h 3| m
Length of wall loaded by axial force b il m

96 | mm

[SAESAEY]

m

Coefficient of construction block type k 0.1

Variables in cells coloured in green should be manually defined (in the dialogue or Table of variables); variables in white
cells are defined or calculated in the code.
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Type String

Variables of the string type take up text values, and can be used as headlines, additional explanations or descriptions. Strings may
be built from text and number characters, punctuation marks and other operators.

Syntax:
string <variable>;

- this script creates a variable with the name <variable> in the table of variables on the tab 'String.'

Example

String variables can be edited in the SDF USER application, if these are included in the Dialogue, even if these have been assigned
avalue (text) inthe code. String variables allow for the user to add additional user-defined texts in predefined locations in the layout.

Double | Sting | Boolean | Structured |

D Popis Symbol Hodnota
_Use:def;:ed headline caption uZivatelsky nadpis
National code NAE &sN EN 13996-1-1, §6€.2

Any text can be assigned as a value for a string.

Although Scia Design Forms allows for the translation of forms to any other language (by using the last vertical tab ‘Translations' in
the BUILDER application, see Chapter 'Translations'), string variables are not included in the automatic translation engine. There is
away around this though. When a string variable is inserted in the dialogue, the end-user is able to change the text in the string in the
same way as double variables are assigned numerical values. The end-user can then manually translate the text, or even better, the
translations can be added to the .DEFAULT file in the same way national annex specific parameters are taken into account in the
USER application.

IF the string variable is used in a TEXT command, then it must be excluded from translation by the checkbox on the Translations
tab.

]
=
Double | Sting | Boolean | Structured |
1D Popis Symbol Hodnota
_'Jae:defi:ed nheadline caption uZivatelsky nadpis
National code HA SN EN 1996-1-1, §6.2

Strings are always defined manually, either in the Table of variables or in the code.
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Type Boolean
Boolean variables can only assume the values TRUE or FALSE.

Syntax:

bool <variable>;

- this syntax creates a variable with the name <variable> on the Boolean tab in the table of variables, and sets it to TRUE.

Example

The boolean variables are defined by checkboxes in the Table of variables or in the dialogue in both the BUILDER and USER applic-
ations.

e Checked=TRUE
e Unchecked=FALSE

Double | String | Boolean | Structured|
0] Popis Symbal Hodnota
_‘.‘e:t,'_ca; gaps are filled by mortar Bl
Pring headline Headline
Print userdefined headline PrintCaption =

Itis important to use the correct syntax for conditions with boolean variables (simple of chained) (see more about conditions here).
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Type Structured
A structured variable is a container that stores a set of variables that do not have be of the same type. A container can contain a

numerical variable next to a boolean one, or it can, for example, store several numerical variables, each of different unit. A struc-
tured variable is declared using the same syntax as an object.

See more about structured.

| Structured

Description Sy

. Inzert new variable |

Rename selected variable

Change variable type

Delete selected vanables

A special constructor new Structure(); is used for that purpose.

Syntax:

object <variable>;

- this notation declares a variable of the Object type on the Structured tab of the table of variables.

Example

Nested variables in structured variable
Nested variables can be used in the same way as any other variable.
Syntax:

The syntax for nested variables is:

<structured_variable_name> . <nested_variable_name>;
Example

IntForce.N; - IntForce is the name of a structured variable and N is the name of the nested variable.
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New Structure()

Syntax:

object <variable> = new Structure();

-anew empty structured variable is defined

object <variable> = new Structure("<name>");

-anew empty structured variable with a key name is defined

Example

object <variable> = new Structure("X", 0.050, "Y", 0.050, "D", 0.020); - a new structured variable is defined, it contains
sub-variables X, Y, D, and these sub-variables are also assigned values X=0.005; Y=0.050; D=0.020

object S1= new Structure();
- astructured variable named S1 is defined (in the table the name is listed in the column Symbol).

| Double | Sting | Boolean | Stuctured

0 Dezcrnption Symbol Type

31 Itruct

Load an example: Structure.cls

<structured_variable>.Add()

The Add function adds a new sub-variable at the end of a structured variable. Exactly what type is the new sub-variable is specified
by the function parameters. Generally, a variable of any type can be added.

Syntax:

<variable>.Add("<property_name>", <value>);

- anew sub-variable with assigned value is added to the variable <variable>.

Example

object S1= new Structure("MyStructure"); - object S1is a structured variable named MyStructure.
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Chapter 52

S1.Add("ltem_number", 123);

TEXT("S1.MyProperty =" & S1.MyProperty);

- anew sub-variable named Item_number is added to variable S1 and this new sub-variable is assigned a value of 123;
- the second line displays this value in the layout.

S2.Add("BooleanProperty", true);
- asub-variable BooleanProperty is added to variable S2 and is set to TRUE.

S3.Add("List", new object[]);

S3.List.Add(new Poaint(2, 0));

TEXT("S3.X="& S3.X);

TEXT("S3.Y ="& S3.Y);

TEXT("S3.D="& S3.D);

TEXT("S3.List[0] =" & S3.List[0]);

TEXT("S3.List[0] = " & S3.List[0].X);

- anew sub-variable named List is added to variable S3 and is assigned a new array;

- (object) sub-variable List is assigned a C# object of type Point (array with two values 2, 0);
- the three following TEXT commands display in the layout the values of X, Y and D;

- the fourth TEXT command displays in the layout the value of the List array with index 0 - i.e. Point with two sub-vari-
ables: X, Y;

- the fifth TEXT command writes number 2 that is stored in the Point object at index 0.

C# function POINT

Point()

Syntax:

Point(<X>,<Y>);

-a C#function, defines a structured variable that contains two coordinates X and Y. X and Y are two nested variables of the func-
tion Point (X, Y) (this function is primarily intended to define a point by means of two coordinates). This function contains Integer
variables.

Example

How to get the X coordinate from the previous example:
struct[] POINT= Paint(0,0);
POINT.X =...

To navigate within the structured variable, the dot convention must be used (it is not possible to use indexes like with
arrays).
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More information can be found here.

PointF()

Function Paint with predefined variables of type float [X, Y]

More information can be found here.

PointD()

Function Point with predefined variables of type double [X, Y] This is the recommended type of the Point function.

Predefined structured variables

ReinfBar

A structured variable with predefined properties [X, Y, D]

Forces1D

A structured variable with predefined properties [VN, Vy, Vz, Mx, My, Mz]
Forces2D

A structured variable with predefined properties [nx, ny, nxy, mx, my, vx, vy]
MaterialPoint

A structured variable with predefined properties [eps, sig]

MaterialDiagram

Anarray of points that form a material stress-strain diagram.
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Chapter 53

Type Object

This variable type is used for arrays (vectors, 2D/3D matrices, etc.), structured variables, objects, graphs and for links to external
CLCfiles.

Syntax:

object <variable>;

- this script creates a variable in the table of variables with the name <variable>; the variable is displayed on the Structured tab with
type Object.

Example

Loading an external CLC to the variable type object:
object Ext = LoadExtemCLC("Extern.cls");

The array (or some other variable) length can be displayed by the using the string .Count or .Length. after the variable
name, e.g. A = Ext.Count;
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Array

An Array is a group of items of the same type. Variables in this group are called items of an array (array of numbers, array of strings
...), eachitem has its number (index) and the user can get the item using this number as reference.

Items in an array can be accessed via indexes. The index of the first item inan array is always zero (0).

Syntax:

double[] Array
- declares a variable of type Array, it is not filled with any data, it is not even an empty array.
double[] Array = new double [];

- the declared array is initialised, i.e. zeroes are assigned toits items.
This command at the beginning of a script ensures that the array is empty, in other words, this command makes sure that the array
does not keep any values from a previous calculation cycle. This syntax guarantees a smooth run of the calculation.

We recommend that the second syntax be used for any new variables, unless the variable in question is a variable
defined via the Table input function.

Example

X =MyArray[2]; - the value of MyArray with index 2 is stored to variable "X"

for(i, 0, 5) { TEXT(MyArray[i]); } - displays the first 6 items from MyArray (index 0to 5)

Declaration of an array in the code

An Array can be declared directly in the source code. The declaration consists of the array type and empty square brackets.

o double [] Numbers; // declares an array of real (double) numbers named "Numbers."

e string[] Texts; // declares an array of strings named "Texts."

e object[] Objects; // declares an array of objects, structured variables or arrays named "Objects."
e struct [] Paints; // declares an array of structured variables named "Points."

e array [] Arrays // declares an array of arrays named "Arrays."

If you use the older syntax (v.3) and you type struct[] or array([], the command is automatically converted to object [].

An array has awhole set of additional functions. Count, Add, Remove ...
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Example

An object variable is named Table

1) TEXT (Table[3]); - displays the value of the cell with index equal to 3 (indexes are numbered starting from 0);

2) TEXT(Table.Count); - displays in the layout the number of rows that are filled in the table input;

3) Table.Remove(7); - removes the value from the cell with index equal to 7 and the following values are moved forward by
one cell.

object A = new Structure(); -a new structural variable A

A.Add("Array", new object[]); - an array named Array is added to the structured variable from the line above
A.List.Add(new Point(2, 0)); - a C# Point object is added to the array (point is in fact an array of two values: X and Y
TEXT(A.List[0]); - Point is displayed in the layout as it is the item with index = 0

TEXT(A.List[0].X); - value 2is displayed in the layout as it is the value of sub-variable X

The Count command (that returns size) cannot be used with some variables; in such cases, it is replaced by the com-
mand Length.

If values are assigned to an array variable using indexing, it is not recommended to skip indexes; this is because, intern-
ally, all the skipped indexes must be declared. If a cell is not declared by indexing, it is still created automatically by the
application.

Load an example: TableInputExample.cls
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Units in the table of variables

The Unit functionality in Scia Design Forms allows the user to assign physical measurement units (meters, Newtons, Pascals,
etc.) to variables of the type double.

Units are used in the:

o Dialogue - user input is interpreted in the units assigned in the table of variables;
e Layout - the units are mentioned in the layout window and report:
© inside an equation, when the "Print units" checkbox is checked;
o ontheright part of the equation, where result with unit is displayed. For this function to work, all variables that

participate in the equation should be assigned units in the Table of variables, including the resuit.

Scia Design Forms recognises all common physical units - in addition to the S1, Gausian and other metric unit systems, imperial
units are also available. User-defined unit systems can be created by combinations of the internally defined units.

Example: kg/m, t/m?, kg*m*s™2, mm/m, 10-4*m?2

Physical units are used mainly in the Dialogue and Layouts. The values are saved in basic Si units internally. It is allowed to com-
bine different units in one formula or equation, as the conversion is performed automatically.

Example:
there are X (mm), a (mm), ¢ (cm), d (m) in table of variables
X=atb+c=1mm+2cm+3m=3021mm

Scia Design Forms DOES NOT check if the equation contains compatible units. It is possible to use wrong unit combinations in the
equation and SDF will calculate it intemally by converting to S1 units and summing up the obtained basic S values.

Example:
X=1kPa+2dm+3s=1000+0,2+3=1003,2
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The list of internally defined units

Exponent Sl units
Symbol Coefficient m kg S mol
Length:
mm 0,001 1 0 0 0
cm 0,01 1 0 0 0
dm 0,1 1 0 0 0
m 1 1 0 0 0
km 1000 1 0 0 0
in 0,0254 1 0 0 0
ft 0,3048 1 0 0 0
yd 09144 1 0 0 0
mi 1609,344 1 0 0 0
nmi 1852 1 0 0 0
AU 1,50E+11 1 0 0 0
pc 3,09E+16 1 0 0 0
ly 9,46E+15 1 0 0 0
Weight:
kg 1 0 1 0 0
t 1000 0 1 0 0
Ib 1000 0 1 0 0
Time:
ns 1,00E-06 0 0 1 0
ms 0,001 0 0 1 0
s 1 0 0 1 0
min 60 0 0 1 0
h 3600 0 0 1 0
den 86400 0 0 1 0
Electric current:
A 1 0 0 0 0
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Temperature:

K

1

°C

1

°F

5,090

Luminous intensity:

cd

Number of moles:

mol

Area:

ar

1,00E+02

ha

1,00E+04

Moment:

Nm

1

kNm

1,00E+03

MNm

1,00E+06

Compression:

Pa

1

kPa

1,00E+03

MPa

1,00E+06

GPa

1,00E+09

bar

1,00E+05

atm

101325

Torr

133,3224

psi

6894,757

ksi

6894757

Force:

1

kN

1,00E+03
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MN

1,00E+06

2

GN

1,00E+09

-2

kip

44482216

2

Cubic capacity:

ml

1,00E-06

o]

1,00E-05

dl

1,00E-04

1,00E-03

hi

0,1

Angle:

rad

ster radian

degree

Percentage:

%

0,01

%0

0,001

Frequence:

Hz

1

kHz

1,00E+03

MHz

1,00E+03

GHz

1,00E+09

Work:

eV

1,60E-19

2

mJ

1,00E-03

2

1

kJ

1,00E+03

MJ

1,00E+06

GJ

1,00E+09

cal

4,1868

keal

4186,8
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Power:

mW 1,00E-03 1 -3 0

W 1 1 -3 0

kw 1,00E+03 1 -3 0

MW 1,00E+06 1 -3 0

GM 1,00E+09 1 -3 0

Electric voltage:

mV 1,00E-03 1 -3 0

v 1 1 -3 0

kv 1,00E+03 1 -3 0

Electric capacitance:

F 1 -1 4 0

Electric charge:

C 1 0 1 0

Electrical resistance:

Q 1 1 -3 0

lluminance:

Ix 1 0 0 1

Magnetic flux density:

T 1 1 2 0
The user can define units as basic units to the power x: m¥=2. SDF can then convert correctly form e.g. mm? to m2.




Chapter 57

Function PURGE

The function allows to delete unused parts of the calculation - variables, graphical settings. The function is applied after the cal-
culation has been compiled.

| File | Tools  Help

Mewy Ctrl+M
E Dpen Ctrl+0

Recent files 3
H Save Ctrl+%

Sawve as  Ctrl+3hift+3
Ej Export CLC Fi

Purge calculatian

[B | Refresh F5

Irnport from kS Excel

Exit A+

The function deletes:

e Unused variables;
o Unused definitions of visual components.

o Unused translations - e.g. commented parts of code

Attention: The PURGE function deletes all unused components, including the commented ones!

Call the function PURGE:

o Select "File" in the main menu;
e Select "Purge";
o Confirmwith'OK'".

If there are some unused translations, they are during purge also.
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Import from MS Excel

Calculationin MS Excel can be converted to SDF code through a tool called 'Import from MS Excel'.
The MS Excel import tool converts variables, formulas and dependencies between cells, and descriptions (if defined) from Excel.
Start the Import wizard:

e GotoMain Menu> Project;
e Select the function "Import from MS Excel".

The wizard is divided into the 3 parts.

o Theleft panel shows the recognized the excel table - only non-zero rows and columns are included;
e Thelist of used variables in the middle panel;
e Preview of imported formulas and texts on the right panel.

Import procedure:

e Loadthe excel calculation by using the button "Load excel file";

o Select the cells which should be transferred to SDF;

o Cells with formulas (these will automatically be converted to equations) or cells with plain text (these will automatically be
converted to text by the text command) are selectable;

e Select more cells by using the CRTL or SHIFT key;

e Usethe "Select cells" button when the selection is finished;

e Thetable with variables, displayed equations and texts are refreshed;

o thewizard may be closed;

e The selected data are converted and appended in the Code editor.

Functions which can be converted

Mathematical functions which can be taken from MS Excel to Scia Design Forms are described in the Commands reference
guide. The name of the function must match the name used in SDF.

The exceptionis the command IF; SDF recognizes KDYZ + and other languages in excel.
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A B C D
1 Weight of the paint on the beam:
2 Beam length L S m
3 Areaperm 2 225.c02/bm
4 |Area of beam A
5 |Paint per m2 g
? Paint on beam a I_:'::E*':4 !I
MEY - IR [B- Refresh | LayoutD - &
1|0 = a*q: Draw borders Aral

13

Q=A-q=5.00-2.00=10.0 m

[Dialog [ Hcadcr[ Calculation

Renaming the used variables:

e Select the variable which should be renamed in the table;
o Select more cells by using the CRTL or SHIFT key;
o Link the relevant cell address with the correct name in the column "V ariable name" (see next chapter)

or

o Right click in the table of variables;
o Select item "Variable name" from the context menu;

e Select the position with the variable name

Defining the variable descriptions:

o Select the variable which should have a description in the table;
o Select more cells using CRTL or SHIFT key;
o Writethe relevant address of the cell with the correct description to column "Variable description” (see next chapter)

or

o Use theright mouse click in the table with variables.
e Select item "Variable description" from the context menu

o Select the position with the variable description

Setting the relevant address of the cell

The address is defined as X;Y, it is relevant to the current cell. the X coordinate grows from the left to the right; Y from the top to the
bottom
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Example:

The cell on the left from the current oneis: -1;0

The cell under the current oneis: 0;1

The cell 3 columns to the right from the current oneis: 3;0

The cell 1 columns to the right and 2 rows below the current one is: 1;-2

Removing cells from the selection

e Select the cells which should be removed in the preview;

e Press the "Unselect cells" button.

Delete variable in the table

o Select the variable which should be deleted ;

e Select more cells by using CRTL or SHIFT key;

e Press the button "Delete variables".

The tool for debugging the code - Trace listener

The trace listener is a debugging tool in the SDF BUILDER.

It shows the list of commands which are called from the script and it displays the basic info for debugging.

Go to Main Menu > Tools > Open trace listener.

———————

File |T|:u:u|5| Help

ifj M Open auto-test manager ELC | Il
Caaid Add new auto test set

5 _& Custom library editor Q

=i | Open trace listener :

o — s1gn an
=

= (3 | Options F10

= FrimerInreoperronr o tear (Captio

The trace listener is displayed in a separate window.

=T

L | b

[N

IB
di

=1 o N Wb L
|
af

tions |Ann0lali0n Ilmagcs | Dialog |Hcadcr| Calculation

[
w
-
e

b BRI xxap A QAIQ
Trace listener

Calculation log detail:  Everything - | I.‘ Refresh | C'QFincI I

E

%]

o W

o w o

F&eading values Erom I0: {
forx = 1.3%10

}

IF (True} {
TEXT (Design and check of the anchorage length according to Eurocode
TEXT (NA&)

}

IF {(False) {

}

o= 3,14

TEXT {(Reinforcement definition)
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Creating the Layout

A preview of the calculation report is displayed in the layout window of the Scia Design Forms BUILDER; the layout (report) is what
is shown in the USER application as an output of the form. The report can be exported from the USER to a number of image
formats, *.rtf and MS Word formats.

Calculations in the layout should be presented professionally and therefore, these are usually formatted with texts styles, tables,
graphs and images.

Usually, several layouts are created for the same calculation, in order to foresee the different needs of users - reports sometimes
need to be as detailed as possible, and other times only a summary is sufficient.

Example:

The following screenshots are taken from the same Design Form - the calculation method and results are the same, yet the output
is different.

The full layout - contains all descriptions, images and remarks:
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|i Refresh | |'|T-; Editlayouts | English (United States; -

[¥] Draw borders Aiial 0
- [¥] Prirt units
10 : a
EESIEIREILE S
Design and check of the anchorage length according to Eurocode 2
CSH EN 199211 §8.4.3, §8.4.4
Reinforcement definition
Mumber of bars n=3 .
Reinforcement diameter =810 mm
2 ey -3 2 i
Reinfarcerment area Ast=h -Tr-g— =3-3.14-% =151*10°% it
Stress for the calculation of the anchorage length o54= Mes 50000 =13270 MPa

BrAs 0025151710
Coefficient related to the quality of bond condition  m=1
Coeficient of the bar diameter
value = 32 mm nz=1

Coefiicients: o=l =1, =1 =1, =1

_ Gerrfen _ 10227100

3
Design value of concrete tension strength fetd m TE =1.47 MPa
= .

Design value of the ultimate bond stress for ribbed bars
fhd =225 =1 oz = fod
=2.25+1=11.47710%=3.3 MPa
Design of anchorage length:

oed _BM0°  133710° _

o 4 ggmpe oaAm

Basic anchaorage length Ibmd=%-
assumption: fud fs constant on the whole bar
axeexas 2 0.7 => is SUFFICIENT

The designed anchorage length |y I = 0y = Oz = Oz = g = 5 = lorga
=1=1=1=1=1-804=8.04 m

Check of the anchorage length b2 b min: 0.3 = lbrga 03504
Tensile anchorage lbmint =M% 10 « =Maxy g .g10® =241 m
A A
Tensile anch. length must be bigger then 2,47 m =+ is SUFFICIENT == 241 m =< §.04 m

, 0.6 = lrg 06-8.04
Compression anchorage lbminz =h1ax 10 » =Mawy1g.g107° ;=483 m
A A

Comp. anch, length must be bigger then 483 m == is SUFFICIENT => 4,83 m< 8.4 m

The standard layout - contains a basic description, no remarks, not allimages:
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| Refresh || EEERE |v|'fj, Edit layouts | English (United States] -
Drraw borders Agial 0 :
0 - Pritt units

10
=== | | o |G ||

Design and check of the anchorage length according to Eurocode 2
CSH EN 199211 §8.4.3, §8.4.4

Reinforcement definition
n=3
=8*10% mm
£a=151710"
_ Mes _ 50000 _
Ooq= =13270 MPa
T T Ay 0.025- 1517107
=1
=1
o=l m=1,m=1 w1, o=

foaa= u"‘\:"‘" =1 "‘21'_25*105 =1.47 MP3
foa=2.25 21 a Nz g =2.25 121+ 1.47710° =3.3 MPa
Design of anchorage genqth: .
o 1 "

b= e = T D = 04 m

assumption: fud is constant on the whole bar
aixexa: = 0,7 = is SUFFICIENT
lbg=y =gz 0z cgnds lbrga=1=1=1=1=1-5.04=804 m

Check of the anchorage length g2 b min:

0.3 * lbrga 0.3-8.04
lormint = Max 104 =Maxs1p.g707° p=2.41 m
. 1

Tensile anch. length mus.t be bigger then 2. 41 m == is SUFFICIENT => 241 m < §.04 m

0.6 * lorga 0.5+8.04
lbminz =Maxs 10 = ¢ =Max3 10.g=10% =483 m
N 1

Comp, anch. length must be bigaer then 4.83 m ==» js SUFFICIENT => 4.83 m < §.04 m

The brief layout - contains a brief summary of what is calculated and what are the results, noimages, equations or remarks:
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|.r Refresh | |'|'FjI Editlayouts | English (United States) =

Drraws borders Arial 0
10 : 0
ElESIEIREEDE

Pririt unitz

Design and check of the anchorage length according to Eurocode 2
CSH EN 1992-1-1 §8.4.3, §8.4.4

Reinforcement definition

W=3 $=5710% raim

Ag=151%10" it

O.4= 13270 MPa

=1 =1
o=l =l =l wml as= ]
fora=1.47 MPa
fra=3.3 MPa

Design of anchorage length:
lbrga =8.04 m
xmxa; = 0,7 == is SUFFICIENT
lbg=8.04 m

Check of the anchorage length [ba® b min;
lbmint =2.41 m

lbminz =4.83 rn

Tensile anch. langth must be bigger then 2. 41 m == is SUFFICIENT => 24T m < 8.04 n

Corng, anch, fenagth must be bigger then 4.83 m =» js SUFFICIENT =>4.83 m < §.04 m
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Layout menu

Editing layouts

The red box indicates a button used for managing layouts in the Scia Design Forms BUILDER. The 'Edit layouts' function opens a
list of active/inactive layouts, where names can be assigned to layouts, and layouts can be rearranged or deleted.

b Refresh | Full ~| *'5 Edit layouts | Mo grid * | English (United 5t ~
Draw borders | Arial : alFEFESIE]
13 B 0 S RESEEN ]

i Y H F i - I} H— - - |} i . H - SOkl TR A DO

Renaming a layout

Open the layout list by clicking on the button "Edit layouts";

Select the target layout to be renamed;

Click twice on the layout name;
o Setanew name and confirm with'OK..'

Creating new layouts

A new layout is defined by checking the checkbox in front of the layout name in the list.

o Openthe layout list by clicking on the button "E dit layouts";

Select the layout which should be activated;
o Check the checkbox;
e Setaname of the layout and confirm with 'OK.'

Switching layouts

The user can switch between layouts by using the combobox on the toolbar.

Changes which are made to the report style (displayed in the layout window) are saved to the currently active layout. If the user
wants to apply those changes to other layouts, it is useful to edit one layout and copy its visual setting to the other ones by using the
'Copy properties of selected components from one layout to another'.
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© P Refresh ||Full ¥ Edit layou]

Draw border: Standard ‘:

iz Brief
Visible —

' Edit layouts  English (United States) = |

. |» Refresh ”Standard

1 Draw borders Arial - None

[¥] Visible 17 @g[m Follow

[1]2]afafs]e[7[a]a]e]

Print units

Fatigue design of steel components according to EN 1993.1.9:2005
Heavy gauge steel members and connections

Basic irlﬁopyt;—ttings (=]

Number of| | Template layout Target layouts
Partial fact

1 Partial fact Standard

d Detailed Detailed
Stress jl Brief Brief

B Nominal st Layout 4 Layout 4 [ finel
Stress rani] Layout 5 Layout 5

4 Layout & Layout & I

' Stress ran|

Stress ran|

Stress ran|

Referel

Please. in
Classificat,

Stress 1))

'k

=TT
J

h

r

h

-

-

-

-

-
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Calculation layout

Each calculation form may contain up to 6 layouts.

The order of components (texts, equations, conditions, cycles, etc.) inthe layout is generated following to the order of commands in
the code. Newly defined or edited components are displayed after refresh.

In the beginning (or in other words by default), all components are displayed below one another with the same formatting.

Component selection

Use left click to select a component. The selected component is marked by a red rectangle (optional) and its properties are dis-
played in the toolbar.

Use SHIFT to select multiple components.

Selecting components from the code

Components can be selected from the code as well. Hidden components can only be selected in this way.

Select the whole command to select the targeted component. Use CTRL+A to select the whole code. The properties of all com-
ponents will be displayed. All components can be now set to 'visible'.

Selected visual component are highlighted by red background in the code. Use double-click on the component in the layout preview
window to locate the source code in the code editor.

Variables in the TEXT command

When a variable is used inside a TEXT command, it is displayed without units by default. Units can be displayed by checking the
checkbox 'Print units'.

Tirsimple rectangle paa): IA\ [7] Drawborders sl +«  HMore - w4 = —
[K { ING("patkai™; || @ visibie 3 k(B Ju] /] Onteine v dv= 0 4
TEXT{"Contact stress"):
TEXT{"s4 = " & VAL (041000, 2) £ ™ Giceinables E
TEXT{"Pad width") ; A . \
TEXT("h = " 0l b Contact stress
TEXT{"Pac height"} - \ » Pad width
|- el . -
3 Pad hainht

Component properties

£ Refresh | Full < "‘"_=| Edit layouts | English (United States, -

Draw borders Arial MNane - K= 0

EARIE

-
[#] Visible 13 |2 [E]m Follow > dr= [0
Predefined styles: - E]@___ Fast settings

Visibility
Visibility of components is controlled by the checkbox 'Visilble.'

o Select the target component.
e Check or uncheck the visibility checkbox.
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Font settings

e Select the component which should be edited.
o Set the font, font size and font properties on the toolbar.

|35 A @B x| Standard il b Refresh | Full + %4 Editlayouts | No grid .
IF (PrintMainCaption) { TEXT("Design of longitudinal reinforcemen Draw borders  Arial - None - x=[0 s ‘
PAGEBREAKI): £
I ] - - " Visible I [(B]J[u]Cz] Folow v oar=[o 2|
a Design of longitudirfal reinforcement on r lar cross section accors
Concrete

IF (Mg;,==0 && Nz,==0) { TEXT({"No load defined on th <
e &==0) { TEXT("No lozds are defined on this mer Design value.of concrete compressive.strength

IF {(concrete) { 25¢10°

ntation [ Images [ Dialog | Header | Calculation

f

TET Canaatts fos= e vk =1.00- 557 —=16.7 MPa

| EXT("Design value of concrete compressive strength”); |/ Concrete coefficients a.=1.00
o
T =TT 0
;‘ _ Concrete strength T, < S0MPa==n=1""A=038
B S T
Default component

The default component is used to define the position of visual components (next toit, under it ..). The default component is usually
the previously defined visible component in the code, unless the user manually specifies it.

Attention: The last calculated component is not necessarily the default component. If a visual component is set to invisible, then it
cannot be the default component. Also, conditions (IF, FOR, SWITCH commands) make it more complicated to determine which
is the default component, as all possibilities and calculation outcomes should be considered.

Default component selection

The default component can be defined manually:

e Select the dependent component;
e Holdthe ALT key and click on the default component in the layout editor.

The default component is marked by a blue rectangle.
Cancelling the connection to default component
The link to a default component can be cancelled by holding the ALT key and clicking on an empty area.

Position settings

The component (text, equation, formula, image) position in the graphical output is defined relatively to its default component or by
global coordinates of the insertion point. Both methods may be combined independently for the X- and Y -direction.

Horizontal align

The horizontal align setting defines the position in horizontal direction (X-direction).

The alignment can be absolute or relative to the default component:

¢ None - an absolute value for the X-coordinate should be defined;

o Alignleft - the left side will match with the left side of the default component;

o Centre- the component is aligned to the centre of the default component;

o Alignright - the right side will match with the right side of the default component;
e Follow - the component is put behind the default component.
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b Refresh | Full ~ “4Editlayouts | Mo grid = | English {(United 5t: =

Draw borders  Adal - Mone - X
] Visicle 13 = @ Fallow - dr=|1 E@

Design of Ionui'fanal reinforcement on rectangular cross section according to CSN EN 1992

|Design value of concrete compressive strength

Vertical align

Ak

=]
¥

It defines the position in vertical direction (Y -direction).
The alignment can be absolute or relative to the default component:

o None -an absolute value for Y-coordinate should be defined;

o Align top - the top side will match with the top side of the default component;

e Ontheline - the component is aligned on the same line with the default component;

o Align bottom - the bottom side will match with the bottom side of the default component;

e Follow - the component is put behind the default component.

Equation settings

Onthe right side of the properties area, setting are provided to define the display of equations.

Equation - displays the equation;
e Substitution - displays the substitution;

Result - displays the result;

o Wrapping - wraps the equation, carries over long equations to the next line, so that these fit easily on a page.
[ Refresh | Full ~ “qEditlayouts | English (United States, =
Draw borders Arial None - X= 250 Equation

Substitution

[ Visible 13 |2 On the line ~ dY= 5 ] Resut
Predefined styles: :} E@ [ Wrap

L LANIR] L

e Print units - allows to display units inside the equation and in the result.
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I“ Refresh | Full ~ 'l_E,EditIayouts English (United States; -

Diraw borders Aial - Align left > de= |ZR0 |2 E quatian

[¥] Visible 1 2|[BJu][#] Ontelne — [¥] Substitution

Fredefined styles: :]

= Result
Predefined styles: :] [ whrap
|CIIBCE ﬁenﬂmg MOMEeNt 0N CONCTEtE paﬂ
Reinforcement design ; " :
Effacii . : L b 4507
ective cross section height d=h-c-=-=08-0.06 =——=—=0.836
I Avmr mven of inmar favmne A= QA= Q928 =M 787 e
|"‘ Refresh | Full w7 'l_'L-EditIayouts English (United States, -
Diraw borders Arial - Align left v d¢= 280 = Equation
Substitution Print units
- = " 0 S
Wisible 13 2 @ On the line - - Result

|Check bending moment on concrete pad
IReinforcement design

Effective cross section height §d=h—c—%=0.9 rn—&0 m@=0.836 rri
Lever arm of inner forces z=09=d=05+0836=07582 m
Required reinf. area rea= ,MEd_ = ____3_4_03216___ =1.067107 m?
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Predefined styles of components in layout

Predefined styles are used for quick setting of component properties. These allow the user to organise the final calculation layout
easily.

Predefined styles are saved under 10 buttons in the property panel; all 10 styles may be edited by the user. The definition file for pre-
defined styles is saved in UserDocuments>\DesignForms_4\PreDefinedStyles.xml.

Download PreDefinedStyles.xml

Toassign a style toa component:

e Select one or more components;
o Click on the button with corresponding to the desired style.

How to save anew style:

o Select the sample component which has already been formatted;
o Hold the Control Key (Ctrl) and click on target style button;
o Theformatting style of the selected component is saved under the selected button.

Predefined styles:
Font Equation
. ) ) ) B W-
Style Horizontal align Vertical align Under- Sub-
Font |o ltalic Equation Result |ra-
line stitution
It p
Avial
Standard 1 Align left0 Follow 5 1 X X X
Arial
Standard 2 Align left10 Follow 5 0 X X X
Arial
Headline 1 None 0 Follow 0 " X X X X X
Arial
Headline 2 None 0 Follow 10 ” X X X X X
Avial
Formula 1 None 200 Online 0 1 X X X
Arial
Formula 2 Follow 30 Online 0 0 X
Arial
Remark 1 None 50 Follow 5 i X X X X
Arial
Remark 2 Follow 5 Online 0 ” X X X X X
[1[2[3fa]s]e[7]s]o]0]
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http://design-forms.scia-online.com/help/download/42/en/PreDefinedStyles.xml

If acomponent is manually edited after a style has been assigned toiit, the selected predefined style is no longer active, although its
settings are used as a starting point for further style adjustments.

It is also possible to easily copy styles from one calculation form to anoother. If a visual component (text, equation, etc.)is copied to
another form (using the code), the style of the component is automatically preserved in the destination form. This allows the user to
use the clipboard functionality for the sole purpose of defining new styles in another form.
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Copy formatting from one layout to another

Formatting can also be copied from one layout to another. The functionality allows for copying formatting to selected part of the
code or to the whole layout.

How to copy to a selected part:

1. Select the components in the layout (or in the source code), use Shift key for selecting multiple components;
LOIE(ED rExT.("cneck of the shear reinforcement for members with axial leading according * P < Zidy Tl x- Opeeny vares

S [trieeinscagtisn) ' Texz(capeion)s B Zorwww - o '

sz FE

1
3

B 2 B

SBLOCK § T T -
. inforcement for members with axial loadin.
7

B

2ot
Euroco

according to Eurocode 2

TEXT ("Material paramsters™) ;

- 7010°
Saarfo 17000 yp)

B
Ve 15

fua=0.8+ = 0.8+450°10°=360 MPa
fea=0 Befue=08-450"10° =360 MPa

Predefined styles: Headline 2 ‘] @J

12 MPa

3. Select the layout to the left as source layout;

- Copy layout settings
Template layout
Full
Standard
Erief
Layout 4
Layout B
Layout &

Target layouts
Full

4. Select layout(s) to the right as target layout(s);
5. Allformatting should be copied from the source to target layouts.

How to copy formatting to a whole layout:
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1. Click onthe source code and use CTRL+A - the whole code is highlighted and all components in the layout are selected;

W Refresh | Full T Editlayouts | English (Urited States,

b A@BIx xa I AQAQ
1 IF(H) { TEXT("Check of the shear reinforcement for members with axial loading according

Draw borders
||| @ vebie

|| Predefned s

TEXT (NR); }
3 IF(PrintCaption) { TEXT (Caption): }
¢ BAGEBRERK();
5(BLOCK {
Check of the shear rei
ICSNEN 1992:1:1

6 TEXT ("Material parameters®):
Material parameters!
| [Concret: trengif

[Tens\\e strength of concreté

- ertical stimups strength

S mpa oeis S

12| TET(rBaaing capasity of bendsn; Bsaing capci of bords 20815, 08-150"0°- 350
is fyns = 0.8% 50 Cross section axial stress S 5E—=0.417 MPa

16 TEXT ("Cross section axdal stress "): P TP YTy ] e g, 416661,

Click on the mentioned button in the component properties;

Select the layout to the left as source layout;

Select layout(s) to the right as target layout(s);

The target layout is now formatted in the same way as source layout.

[SAE N
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Creating the Dialogue

The calculation Dialogue is one of the most important parts of the form. It contains the list of input variables which have to be determ-
ined by the end-user in the USER application.

All variables of the types double, string and boolean can be added to the Dialogue from the Table of variables. Variables that are not
defined or calculated in the code itself will be displayed in green and will be editable. Other variables will be displayed only as addi-
tional information that cannot be edited.

Calculation of the anchor length
£ | Cancrete section library e C 3545
3 | steel section library
B |steel library Occ 100 5 ye 180 5
— |Conerete library
5 —_——
3 [Timber library Print headline
£ | polts library National code CENEN1992-1-1 §34.3, 88
@ | Custam library [T Print userdefined headline
2 Userdefined headline \ivatelsky popis
g | Double |Smng |Eun\ean| [ S ] LLoading;
£l o Description Symbol Walue Dim ‘ction bending moment Mea 50 kNm
= |(— DTN |z ever e ctfores » %
E The tension bars dismeter 8| m . -
H @ Reinforcement:
a Number of reinforcement hars n 3 Mumber o — bars n |
o 6| u
z Reinforcement area B 151e—6 | nf ~aneion bars diameter . 8 mm
B Letion bending moment Mo m o ot
i einforcement stress:
5 Inner lever arm of forces EN 25| mm N
& Siress for calculation of anchorage length ous 13270 MPa
= Stress for calculation of ancho...| g, 13270 | mpa
Design value of conerete tensio... | f.q4 1.47 | WPa (Coefficient of anchorage lenath
1
Coefficient related to the qual...| m f Coeflicient of the concrete strength aa
1
Coetficient of bar Aismeter o R Coeflicient related ta the quality of band condition n
Design value of cohesion of ste...| fu4 3.3 | MPa L UL n 1
Coefficient of har form ay 1 Coefficients:
Coefficient of concrete cover o 1 Cosffiient of bar form m 1
Coefficient of confinement by t... g, 1 Coefficient of concrete caver o2 1
Coefficient of welded Lransvers...| o 1 Coefficient of confinement by transverse reinfarcement @ 1
Coefficient of pressure tramsve... | os 1 Coefficient of welded transverse bars " 1
Basic anchorage length lbrga 8.04| m Coefficient of pressure transverse to the plane os 1
The designed anchorage length 1 8.04| m n 314
Coefficient of the concrete Str... | Q. 1
CONC... |Characteristic axial tensile st... | f. 2.2e6
CONC... |Partial safety factors for CONC... V. 1.5
i 1
Limind Z.41 m
Liming 4.83 | m

An already existent component in the dialogue can be linked to any variable from the table of variables. The list of available variables
can be found in the properties of dialogue components.
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4 Data
b &t alugtafithDhim +nekonecno
kit aluetadithim -nekonecno
W arishle Ml Ed— [=]
4 Dialog k, |7
Mame Meyq i
4 Layout ir
Anchor hy
Diock,
Lett N% )
Tap PrintCaption
d Size Srman
AutoHeight s
Autobafidth b
Height O
Inpuftidth M
Width £y =
2
EC
g
[
n -

The size of each component can be edited by the black dots on the component borders or it can be edited numerically in the prop-
erties, by defining the size, location, docking, etc.

n
pescriptinn a a | zomething elze selectedﬁ

1zt itemn zelected
2nd itemn zelected
Jrd item selected
Ath itemn selected

zomething elze zelected

4 Size
AutoHeight True
Avtotbafidth Falze
Height G642
Width 38

The dialogue is displayed in the left pane of the User application:
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Active value set; - Layout: Full ~ | Language: English (United States) = | € Show farm annatation
= 35745 length to CSN EN 1992.11 par.8.4.3 and8.4.4
oce 100 5 150 15
= bt Number of bars =3
Print headline Reinforcement diameter $=0.012 mm
z 2
[ Print userdefined headline _ ; Reinforcement area hamn _W_% ~3.314.0 0212 —339M0°®
Userdefined headline udivalelskj popis " o
M _ =
o Stress for the of the lemgth 9= = o =590 MPa
Action bending morment Mes 50 kN | fCoeflicient related to the quality of bond condition  ni=1
Coefiicient of the bar diameter
Innst laver arm of foross 2 250 mm value S ¢ 32 mm =1
Coefiicients: o=l we=l =1 e=T =
MNurnber of reinforcement bars n 3
The tension bars diameter & 12 o
stress:
Stress for calculation of anchorage length o= 590 MPa
Coefficient of anchorage length:
Coefficient of the concrete strength i 1
Coefficient related to the quality of bond condition Nt 1 i 122240
Coefficient of bar diameter 1z 1 Design value of concrete tension strength lﬂd=%=T=1 47 MPa
o Design value of the ultimate bond stress for ribbed bars
Coefficients: Tba=2.25 =M1 * Nz =fera
Coefficient of bar form al 1 =225+1+1+1.47*10%=33 MPa
Coefficient of concrete cover 0z 1 Desiyn of anchorage length: .
Coefficient of canf by b forc... 1 b, T 0012 590M0°
oeflicient of canfinement by fransverse reinforc... o Basic ancharage length o= = A1 S0 595
Caefficient of welded tansverse bars o 1 assumption: fog i constant on the whole bar
Cosfficient of pressure transverss tothe plane 03 1 aixcexas > 0.1 => is SUFFICIENT
= The designed anchorage length lbd od = 0 * 0 (3 04 015 b
" =1a1+12141.0536=0.536 m
Check of the anchorage length baz I rir: 03+ brga 03053
Tensile anchorage lomin1=Maxq 1 - =Maxg10.0012 p=0161m
1 1
Tensile anchorage length must be bigger then 0167 m =» is SUFFICIENT => 0.16T m < 0.536 m
0.6 * lbrgd 0.6-0.536
Compression anchorage b2 =Maxq 10 g p=Ma 00012 p=0E22m
1 1
o’ lenath. roust be. bigger then l, . =208 SUFFICIENT =».0,322 .m.<.0.536..m:

The dialogue has beenimproved in version 5.0 but remains fully compatible with versions 4.0 and 4.1.

Shortkeys:

Ctrl + C - copy a component;

Ctrl -V - paste a component;

Ctrl + X - cut a component;

PageUp - move component one level higher in the list;
PageDown - move component one level lower in the list;
Home - move component to the beginning;

End - move component to the end;
Only docked components can be moved by shortkeys.

Buttons on the top ribbon allow for components to be deleted, cut, copied, pasted, moved to front and moved to back.

E[Jesign Forms Euilder E I;:EUsers

File Tools Help

TINew v Open Fsave E&jEx
Fatigue_design_heavy_ga..

X 4R B

Edit controls

i ' ' '

Calculation
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Form dialogue

Components in the dialogue - variables, text descriptions, labels and comments, pictures, etc. can be arranged in many ways.
Since version 5.0, these can be placed in containers, organized in tabs, groups, tables; they can be docked or aligned, arranged in
columns, or moved freely in the dialogue space.

Inserting variables in the dialogue.
Variables can be added to the Dialogue in two ways:

Drag and drop by the mouse

e Select the variable which should be added to the Dialogue;
e Click and hold the left mouse key;

e Dragit to the appropriate part of the Dialogue.

e The component is added as un-docked

Press the '>>>' button

e Select the variable which should be added to the Dialogue in the table of variables;
e Pressthe'>>>"button.
e The component is added as un-docked

Select multiple dialogue items by the CRTL or SHIFT key (Windows standard). The selection is marked in blue.

Changing the order of variables:

The order of variables can be changed in three ways:
Drag and drop by the mouse (if not docked)

o Select the variable which should be moved;
o Click and hold the left mouse key;
e Dragthe variable to the appropriate part of the Dialogue

Using the keyboard (if docked)

o Select the variable which should be moved;
e Press the keys PageUp/ PageDown on the keyboard to move the variable one step or use Home / End to move it to Top /

Bottom (components must be docked for this type movement)



Chapter 65

Using the component tree

o Select the component/components in the tree (dialogue outline) or in the dialogue;

an |t §

- Double input [ L y—)
TPictureBox
- Double input [b]
= TPanel
- Double input [y J MO—]

e Usethe arrows on the top bar:

st §

Components within the visual layers

Since version 5.0, the concept of layers is introduced to the input dialogue. This means that variables can be stacked on top of each
other with only the top one being accessible. There are ways to avoid unwanted stacking - using the dialogue outline, docking, etc.
Nevertheless, if a component is hidden behind other items in the dialogue, then there are buttons to bring it to front view, or put it
back, behind the other components.

9|

The layer concept is useful for un-docked components. The same buttons can be used for docked components, but will achieve a
different result. The button 'Bring to front' will put a docked component on top of the list, whereas 'Bring to back will send it to the bot-
tom of the list. The buttons work in a similar way for components linked to containers - group boxes, panels, etc.

BN

When the buttons move component to the top / bottom (using buttons

Here s alist of cases when this function moves components to the top/bottom:

e Ifthe component is docked, is it moved to the top/ bottom of the list of all docked components.

o |f components is on the component typu container - panel, group box ...

Form dialogue - adding and formatting components
Adding components to the dialogue

Drag and drop by mouse

o Select the component(s) which should be added to the Dialogue from the list on the left side;
e Press and hold the left mouse button;
o Dragand drop the variables to the Dialogue.
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Edit controls
A Label
Murneric input
Teut input
Check box
Combio b
|8 Picture box
] Table input

o

Containers

{71 Panel

[ Group box
[T] Split cortainer
7] Tab contral

Double-click

e Select acomponent from the list on the left;
o Use double-click;
e The component is added to the Dialogue.

Component types

Edit controls - simple component types which can be filled by any available variable from the table of variables or have some spe-
cial function (picture box, table input). Starndard settings are available for these items.

Label
Murmeric input
Test input
Check box
Combo biox

Picture box

B B B B E »

T able input

Label
A simple description; it can be aligned anywhere in the dialog space; it is not binded to a variable and has no effect on the
calculation.

Alignment Middlel_eft

B ackColor

BorderShyle

]
Date L]
[

Text
Dialog

1l

Numeric input
Simple numeric input - it can contain a description of the variable, a symbol and box for input with units. An additional fea-
ture is that limits - minimal and maximal values, can be defined in the properties window.
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Text input

Simple text input - it can contain variable description and box for text input. It is meant for the definition of string variables.
Checkbox

Check-box with standard options. It is best used for boolean variables.
Combobox

A combobox menu with standard options - an index and description, the width of the input box can be edited, see moreina.

separate chapter here.

4 Size
AutoHeight True
Autoiafidth Falze
E:sgl' e 2
|nputtafidth 250

Picture box
Allows for insertion of pictures - the picture name is defined in properties window; the image must be added to the vertical
tab'lmage’. In addition to the standard options, sizes can be edited graphically.

Sizetode Stretchlmage E

Data M orrnal

ImageM ame

Dialog AutoSize

I arne Centerllmage

Layout Zoom

Anichaor lop, Ceft

Table input
Inputs values to a 2D table, see the separate chapter.
Marmal Eni?r?nlann?
Active force [kiM] [kMNm] Mote

AR [kMNrmn]

» 1 L

* 2 (]

Containers - special type of components which cannot be binded to a variable, but allow user to arrange and represent variables in
more ways.

1 Panel

™ Group box
[T] Split container
5] Tab contal

Panel
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Background for components - has a reference name; a special functionality can convert it to a combobox.

Fanel narme

®

Group box

Background under components with borders and a name. Use property padding to set offset for all inserted variables.

Split container

Background under components, vertically split into parts. Each part can be hidden separately, the width of both parts is
editable in the properties. Split containers just split the dialog area, these do not contain any text or other settings.

Tab control

Background under components, organized into tabs. Variables can be grouped on the tabs.

Containers can be inserted into one another infinitely.

Standard component properties

4| Appearance
Alignrment Middlel eft
EackCalar [ ] White
BorderStyle MHaone
+| Fant Micrazoft Sans Sernf; 17, 3px
4 Lrata
Text labell
4 Dalog
Mame
4 [Capout
Anchor Top. Left
Dok, MHone
Left 147
Top 843
4 |Size
AutoHeight True
Avtabafidth Falze
Height 23
Width 200
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e background colour;

e colour of input box;

B ackCalar
BorderStyle
Font

Data

Test
Dialog
Mame
Layout
Anchor
Dock

Left

Top

Size
AutoHeight
Autoiafidth

[] White
Custom | Web | Spstem

o

[ Transparent
I Black,
it

B Dimnlaray
1 Gray

= DarkGray
[ Silver

[ LightGray
[ Gainzhoro
1 'WwhiteSmoke
I 4 aroon
I [ arkRed
I Fed

I Erowin

I Firehiriclk ki

el » |

o variable description - dock to the left, top orinvisible;

o font (the picture is in CZ because of the system language);

| [ Font Microzoft Sans Senf; 11, 3px

o |

Pizmo: Fez pizma: Welikozt:
bdicrozoft Sans Serif Mormalni

Miatnet

kMicrosoft Sans Seriflig

Modern No. 20

Marmalni
Sikma
Tucéne

Monospacg2i BT Tucné Sikme
Mornotxt - -
Skl IkAzka
[ Preskinuté
AaBbAa0s

[ Podugens S

Skript;

Stredoevropszké -

o variable symbol visibility - True, False;

e border style;

BaorderStyle

Data FixedSingle
Text Fired3D
Dialog If
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o alignment and docking;

Dlack,

Mone

|

Left

Top

Size
ALtaHeight
Avtatbafidth

Height

!

Afidth

MHaone

e size (this property is active only when the variable is not docked = dock setting 'None'), when the automatic height / width

is used, the size is calculated automatically, it cannot be changed manually;

Size

AutoHeight True

Autotbafidth Falze

Height 23

"Width 300

e width of the input box;
a Size

AutaHeight True
Autotaidth Falze
Height 29

InpLttafidth
Width

250
92

Dialogue - table input

Itis possible to insert into a dialogue a special component for definition of calculation input data - table input. This component is dis-
played as a table in which the user can insert an arbitrary number of rows, i.e. input values. Number and names of the columns are
specified by the user during creation of the dialogue.

The values input by the user in the table (dialogue in the User application) can be later processed in the code editor using the FOR

command.

When a new variable for the table input is being declared, it is not possible to use initialisation (=new Object][]) as for
other variables of the object type. Reset of the variable would be performed after the input data are read from the dialogue
and the user would thus lose the originally input datal

Table input example:

1. A new object-type variable is defined in the code editor.

object[] Combi;
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2. Atableinput component is inserted in the dialogue.

A Bending
Active force [kM] EE;TH']E ft Mote
[kN] [kMNm]

I D'escription Syrnbal

Active

MNormal fo...

Bending m. ..

Note

4. Tablevariables are inthe code called using the dot convention.

ombi[i] . Active)] |
g = |Conbi[i] .Nf A+Com

3 — wwamoar o xhw

5. The FOR cycle takes all the input values from the table and calculates the required result.
FOR(i, O, Combi.Count-1) {
IF (Combi[i] «LAotive) |
g = Combil[i] .N/Ai+Combi[i] .M,/ I:

Fmaw = MK [(Fnawe T)7

Load an example: TableInputExample.cls

Table input function:

e <variable_name>.Count - displays number of table rows (as they were filled inin the dialogue in SDF User)
e <variable_name>[<index>].N - displays the value from the table for the given index and column N

Dialogue item tree

Dialogue components can be displayed in the form of a tree that shows relations and connections of individual components.
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1. This preview can be displayed by switching the tab at the bottom part of the variable table.
il
| Taolbaox | Dialog outline |

—

2. Thetree structure of the dialogue is displayed instead of the component types.

«aw |t 3§

[=- GroupBox (Loads)
¢ b Tablelnput [Combi)
- GroupB o [Cross section dimensians)
i Double input [H]
- Double input (B]
[=- TPanel
- TTabControl
i TabPage: {Page 2}
.. TabPage: {Page 1}
- TPanel
(=) TSplitContaires
Systern windows Faorms SplitterParnel, BaorderStyle: System wWindows. Forms. BorderStyle FixedSingle
Systemn \windows Forms SplitterParnel, BaorderStyle: System wWindows. Forms. BorderStyle FixedSingle

3. Components can embedded or moved to another level using the arrows on the bar.
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Special variable 10 - input/output

From the 'Dialogue’ tab of the BUILDER application, different libraries can be included in the calculation form - Steel sections, Con-
crete sections, Concrete material library acc. to EC 1992, etc. After alibrary has been inserted in the dialogue, all data instances in
it can be referenced by variables in the form.

Since version 4.1, access to library items is improved. The libraries included in the form dialogue save their data to a new type of
system variable, refered to as 'lO' (InputOutput).

How to load values from the 1O variable:

1. Directly in the source code, for example:
e H=10.CS.Geometry.H; - this command saves the cross-section height to the variable H;

e Polygon=10.CS.Component.Shape.Paint; - this command saves an array of nodes which define the selected
cross-section shape;

e Reinf=10.Reinf.General; - this command saves the structured variable with general characteristics of the
selected reinforcement;

Available 10 values are automatically suggested by an Intellisense function when the user writes "|O.".

More information can be found here: "Target 10 node - how to have one library appear multiple times in the dialogue."

2. ByID-10 values can be accessed by ID in the same way as in previous versions. The system checks all variables with
IDs when the calculation starts. The system automatically adds an"lO.< ID>"to each ID. Thus, the syntax of the formula
V =10.< ID_variable_V> in the source code gives the same result as when using the ID.
o [fthelO valuelinked toan ID is not found, the default value remains unchanged.
o Variables with ID defined as "Result...." are skipped during a check.

Inserted libraries in the dialogue also have properties. A "Target IO node' in the properties window defines how the library in question
will be referred by the |O-syntax. For example, the concrete library items - characteristic compressive strength, elastic modulus,
can be referred by the syntax <variable> = 10.Concrete.EC.<item_symbol>;. All library items from the concrete material library
(EC 1992) will be saved to the node CONCRETE.EC.

To view or change the target 10 node per library:

o Insert the library in the dialogue and select it;

o Write the path to the node in the cell "Target 10 node".

N — TCustomLibrary

T 2 M
Print headline 4 Appearance

BackColor [ white
Mational annes Ma GSNEM 1992-1-1 BorderStyle MNane

Ecst lnanal
[T] Print uzerdefined headline | TargetNodeURL CONCRETE.EC
Userdefined headline UserDefined  ufivatelski popis 4 orata

[rataFile EC_Concrete_xml
Print loading 4 Dialog
Pring cross section dimensions Name TCustomLibrary

4 Layout
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Ifa CLS contains only one library, the 10 node reference is not required, as all values are store at the highest level of the
|0 variable. The user may use the dot convention and write the required value symbol right after 10.

I,

|

wContains
o D i s s
HrEcm
ﬁ?eps_cl
ﬁ?eps_cz
ﬁ?eps_cS
ﬁ?eps_cul
ﬁ?eps_cuz
ﬁ?eps_cuS
B fck i
i fokeube (=

d RRuxagp | FEH Q0 | B Retresh | LayoutD
1| TEXTI("E . Ffrom concrete library: " & IO Ect): Diraw borders Avial
[@] visible 13 B [8]d
Predefined styles: :

sm.from concrete library; 27+10%
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How to create a combo-box

Definition of combo-box items

The combo-box component can be used for variable types Numeric and String.
A numeric variable is defined by the index of the selected item in a list (indexes are numbered from 0).

The combo-box component can be inserted into the dialogue and its content can be then defined viaits properties. Eachlist item is
defined by its index and description.

We recommend that a variable of the Numeric type be used as it has wider capabilities including a direct use in the cal-
culation orin a condition.

If avariable of the Numeric type is used, the list returns the index of the selected item that is defined in the combo-box definition.

A String variable is defined as a text string of the selected item in the list.
How to define a combo-box menu

e Whenyou add acombo-box component into the dialogue (by dragging or double-click), both the list and description are

empty.

u
: [ -
o Inthe properties, select the variable that is to be input through this component.

a Data
» |tems TComboDoubleltem[] Array

" ariable
a Dialog I
Marne region
4 Layout z

o Definethelist - to display the dialogue, use button @ that appears on the item in the properties.

O

o |tems omboDoubleltem[] Arrap...]
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e Typethelist items in the dialogue - define the index and description.

TComboDoubleltern Collection Editar

Members: 1zt item zelected [0] properties:

1] 1zt item zelected (0]

1| 2nd item zelected (1]
2| Frd item zelected [2)
3| 4thitem zelected [3)
4| zomething else selected [4]

1zt item zelected

Add l [ Remove

QK ] [ Cancel

e Use the bottom button to add or delete individual items, if required.

[ Add ] [ Bemove

Use the arrows at the side of the list to change the order of the items inthe list, if necessary.

Thelist item that is selected in the dialogue is indicated in the table of variables as an index. If you change the index in the table of
variables, you also change the selection of the combo-box.

Double | String | Boolean| ER3)
Description Symbol Walue LInit -
regian LIII "i
o | no.
i =] I no. 1
Zone 3
A no. 3

The list items do not have to be numbered in ascending order.

Load an example containing four different types of combo-boxes.

The items are translated.

D ~ Engiish (United States)

Zedtina (Ceska republika)
Jind - Monooitch roofg e o Puligus srfechy
DIALOG_0000§] 0°|90%|180°|0° and roof loaded by pressure

0°]90%1180%10° a st¥echa zatiZena tlakem I
DIZLOG 00000

Parameters of the wind load: Parametry zatiZeni wvétrem:

DIALOG 000014 Gecmetry of the roof:

Geometrie stiechy:
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Chapter 67

How to use the items from a combo-box in the source code is described in chapter Commands reference guide / Switch
case.

Hide dialogue components by using script

Syntax:

Dialog. GetComponentByName("<name of component>"). Visible = false;

- this command sets the component <name of component> as hidden from within the source code.

The name of a component can be found in its properties window in the dialogue.

Teat
s Dialog
Panel
P ETAT
Anchor Top, Left
Dock MNaone
i+ Padding 3:3:3:3
4 Location
Left 10

Example

IF(visible) { Dialog. GetComponentByName("Panel"). Visible = true;
} ELSE { Dialog. GetComponentByName("Panel"). Visible = false; }
- if the condition "visible" is true -> the dialogue component named "Panel" s visible, otherwise not

NOTE: Put all components which should be hidden in one panel. Switch off visibility for this panel.

-169-



Inserting and using Libraries in the D

Libraries contain organised sets of commonly used values that help the user increase productivity. The availability of libraries often
eliminates the need to use external data sources, such as catalogues, brochures, design codes, etc. In Scia Design Forms, lib-
raries are provided for characteristics of commonly used materials - steel, concrete, timber, for cross-section properties for com-

ialogue

monly used profiles, for bolt geometrical and material properties.

Libraries must first be added to the dialogue of the calculation form before these can be linked by ID to variables in the code.

Library items are referred to by IDs. The latter contain a reference to the library where the item is located, as well as a symbol to
denote the property of interest in the library . In the screenshot below, STEEL.EC refers to the EC 1993 Steel library, whereas fy

links automatically to the yield strength.

3TEEL.EC.fy Tield strength

C3.Geometry. Wz
CS.Geometry. Uy

CS.Geomwetry.iple

Elastic cross section modulus... i

C3.Geomerry. Uply Plastic cross section modulus. .. T,

Iy

Wey =
oy
g1,z

L.y

235

S.05e-6

S53e-6
15.62-6
a0.7e-6

HPa

k3
m

2
m

[T SR VR SR X

More details are available in the chapter about IDs here.
Inserting a library in the dialogue
e Select the library from the list (on the left panel);
e Usedouble click toadd it to the dialogue.
or

o Select the library from the list (on the left panel);
e Userdrag and drop to add it to the dialogue.

Concrete section library

——>»5 235 dle EC 1993-1-1

Steel section library ﬁ
Concrete library
Timber library
Bolts library
Custom library

Double ‘Suing | Ewlean‘

D Description

Bending
Shear force

Cross section class
STEE... |Yield strength £,
Partial factor for resistance o...

Cross section unity check s

oo oI5

|

IPE 120

) (2 ()

Frint headline

National code

[] Printuserdefined headline
Userdefined headline
Printloading

rint cross section parameters

Loading:
Bending moment - axis y
Shearforce

Coefficient;

Partial factor for resistance of cross-zection

CSNEN 1993

wdivatelsky popis

10 khm
10k

115

Libraries can be moved freely in the dialogue space, or can be docked and groups, as other components in the dialogue.

Deleting a library from the dialogue.

e Select the library that is already included in the d
e Select item "Delete" button from the top bar.

ialogue;
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S5 C 20/25 5>

dee 10 B ye [150 &

Arial +| [10,00 [ (u]

Library

Bolean
[T Printthe headline of the design -«
Headline of the design Reinforcement calculation e Tex[ va ria b|e
The acting bending moment Mz, 15,0 khNm

Cross section dimensions:

Cross section height h 30%

Number variable

Cross section width b 200 mm
Effective distance for tension reinforcement d, 31.0 mm
Effective distance for compression reinforcement d, 250 mm

E < Separator
|Material characterstics:

Defermation module of concrete E 2a000 Mpa

The flexural tensile strength of the concrete f:_,“ 220 MPa

Charactenstic compressive strength of concrete # 20 MPa

Deformation module of steel E, 210000 MPa

Characteristic tensile strength of reinforcement f_.t 500 MPa

Limit value for tensile reinforcement strain £ 0,00 %e

Ultimate concrete strain £ 350 %o

Reinforcement desian- <—— Empty row
Reinfoercement cover (= 25.0 mm Wl[h text
iCoefficients:

Partial safety factor for concrete Ve 1.50

Partial safety factor for reinforcement Vs 1.15

Coefficient of action conditions L+ 19 1.00
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Standard libraries in the Dialogue

Concrete section library I

Steel section library
Steel library
Concrete library
Timber library
Bolts library
Custom library

The standard libraries are predefined databases of cross-sections, material characteristics or other properties and parameters.
Eachitemin a library can be linked to a variable by ID. ID references can be defined in both the table of variables and the code.

Concrete section library

The library defines the shape and reinforcement of a concrete cross section.

(Cross section shape

Height of cross section
Width of cross section

Bars count &t top surface 0 =
Diameter of bars at top suface 20.0 F=1 mm
Reirfarcement cover at top suface 30.0 i i
Bars court at bottom surface 1] o
Diameter of bars at bottom suface 20,0 S mm
Reinforcement cover at bottom surface 0.0 S mm

Steel section library

The library defines the shape and bolt positions of steel cross sections.
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[ || IPE 140 | ][2]
| -~ ||IPE 2D -

(| [ | (FE 100

IPM IPE 120

HEA IPE 140

HEB IPE 160

HEM _I||IPE 18D

i =|||IPE 200 E
UPE IPE 220

LUPN IPE 240

2] Box IPE 270

Tube L[ |IPE 300

Square hollaw - hot rolled IPE 330

Square hollow - cold formed IPE 360

Rectangle hollow - hot rolled IPE 400

Trubky obdélnikoveé Z5T ~ ||IPE 450 e
Description Symbuol Value Units ol
2ig qQuLT 12.90 kgim
Height h 140,00 | mm =
Width b 73,00 mm | 4
Web thickness tar 470 mm
Flange thickness tr 6,90 [ mm
Radius of web-flange connection r 7,00 mm
Radius of flange end rz 0,00 [ mm
Effective section height d M2.20 | mm

Area A 164 | 10° mn? | T

Steel library

The library defines the material characteristics of steel that are most often used in the design according to the standard EN 1993.

\ | S 235 dle EC 1993-1-1 [ t>40mm @

Description Symbol Yalue Units

eld streng fy 23500 | MPa
Tensile strength fu 360,00 MPa
Elastic modulus E 21000 | GPa
Shear elastic modulus G a0.77 | GPa
Foisson's ration v 0,30 -
Density y 785000 kg/m
Coefficient of linear thermal expansion o 12,00 10° K’

Concrete library

The library defines the material characteristics of concrete that are most often used in the design according to the standard
EN 1992.
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| << | C12/15 -
dec [100 B ye [150 B
Description Symbaol YWalue |Unit
aracte ompre o de g for 12,00 | MPa
Characteristic compressive cube strength for.cube 15,00 | MPa
Average cylinder compressive strength fom 20,00 | MPa
Average axial tensile strength fetm 1.60 | MPa
5% fractile of cylinder tensile strength fetk, 0.08 1.10 | MPa
95% fractile of cylinder tensile strength fore, 058 200 MPa
Elastic modulus Ecm 27,00 GPa
Concrete strain at characteristic strength gt 1.80 | %a
Concrete strain at ultimate strength Eeut 3.50 ) %
Concrete strain at ultimate strength Ec2 200 %
Concrete strain at maximum strength Ecuz 360 %
Concrete strain at charactenistic strength {using... | g2 1,75 | %
Concrete strain at charactenistic strength {using... | zcus 3.80 | %
Exponent according to Table 3.1 ECZ n 2.00

Timber library

The library defines the material characteristics of timber that are most often used in the design according to the standard EN 1995.

[« | C14 (EN 338) B
Description Symbol Walue nits
Bending strength parallel to gra e 1400 | MPa
Tension strength parallel to grain fok 2,00 MPa
Tension strength perpendicular to the grain fizox 0,30 | MPa
Compression strength parallel to grain fonx 16,00 | MPa
Compression strength perpendicular to the grain fesnk 430 MPa
Shear strength fox 1.70| MPa
Youngs modulus parallel to grain Enmeasn 700 GPa
5% fractile of Youngs modulus Enps 470 GPa
Youngs modulus perpendicular to the grain Esimem 0.23| GPa
Shear modulus Gmezn 0.44] GPa
Density i 250,00 | kgim®
Bolts library

The library defines the parameters of bolts in the metric system (ISO 898-1).
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Bolt materal according to EN 1553

Mominal bolt diameter

36
46
48
56
5.8
6.8

105

12.5

Custom library

A library that can be defined manually or can be loaded from an XML file.

See the chapter Custom library.
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Libraries

Please, find the chapter about adding and modifying libraries here.
IDs in standard libraries consist of two parts:

1. blue part - target |0 node - determines from which library the value should be read;
red part - indicates which property/parameter from the library should be used (see chapter about IDs in standard libraries).

cod 3N A Component type Mone
100 = 150 1= Target 10 node COMCRETE.EC
Description fralue  Unit
foe |1200] mPa
Characteristic compressi oot 000 | WPa
. 7
Awerage cylinder compre.. Double | Shed] Booleyr!';truclureﬂ
Awerage axial tensile str..
9 1] Description Symbal a Walue Unit Preci
5% fractile of cylinder te. .. CONCEETE EC: Toie _— 1ze8 2
. LEC.
95/0T'ract\|e of cylinder t CONCRETE. EC . fokoube fokoube 15es 2
Elastic modu‘_us CONCRETE. EC. fom fem 20e6 2
Concrete strain at chara T T—T—— ™
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Expanding/collapsing a library

o Usethebuttons @ / E]

or

to expand or collapse a library;

o Click onthe cross section name

IPE 200

Go through items

e Usethe buttons ">>>"or "<<<"to browse through the library.

-177 -
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Available cross-sections in the Steel section library

The steel cross-section library contains common rolled sections:

I, IPE, IPN, HEA, HEB, HEM profiles;

U, UPE, UPN, 2xU boxes;

Circular tubes, square (box), rectangular sections (cold-formed, hot-rolled);
L-sections - equal-leg angles;

L-sections - unequal-leg angles;

T-sections (rolled or cut from I-sections);

Circular bars.
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List of ID codes

Steel cross sections:
CS.SectionName Cross section name
CS.Sectionlmage Cross section type image
Cross section type:
0= NotDefined
1 =|,IPE, HEA, HEB, HEM
2=Tube
CS.Geometry.FormCode | 3 = U, UPE
4 = square/ rectangular tube
5=L
6=T
7 =bar
CS.Geometry.H Height
CS.Geometry.B Width
CS.Geometry.tw Web width
CS.Geometry.if Flange width
CS.Geometry.r1 Diameter of the connection between web and flange
CS.Geometry.r2 Diameter of the flange ends
CS.Geometry.d Effective height of the web
CS.Geometry A Area
CS.Geometry.Avz Effective shear area
CS.Geometry.ly Momentofinertia - y axis
CS.Geometry.Wy Elastic cross section modulus y
CS.Geometry.Wply Plastic cross section modulus y
CS.Geometry.iy Radius of gyration - y axis
CS.Geometry.lz Moment of inertia - z axis
CS.Geometry.Wz Elastic cross section modulus z
CS.Geometry.Wplz Plastic cross section modulus z
CS.Geometry.iz Radius of gyration - z axis
CS.Geometry.IT Torsion momentofinertia
CS.Geometry.lw Warping constant
CS.Geometry.ss Length ofthe rigid part of a flange
CS.Geometry.ay Buckling coefficient - y axis
CS.Geometry.az Buckling coefficient - z axis
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Concrete cross sections:

CS.Geometry.H Height
CS.Geometry.B Width/Effective width
CS.Geometry.th Web width
CS.Geometry.sh Slab thickness

CS.Geometry.FormCode | Cross section type - according to Scia Engineer

CS Reinfn1 Number of bars on top

CS Reinf.Cover1 Top bars concrete cover
CS Reinfp1 Top bars diameter
CS.Reinfn2 Number of bars on bottom
CS Reinf.Cover2 Bottom bars concrete cover
CS Reinf.p2 Bottom bars diameter

New concrete cross sections:

The new concrete cross section library adds some functionality to the old one. It allows to use various cross section shapes, rein-
forcement templates or stirrup shapes.

Load the example: ConcreteSectionLibrary.cls

10 values:
CS.ComponentShape.Point Array of outline points = cross section shape
CS.Geometry Set of values which defines the cross section shape (dimensions)
Beam.ReinforcementBar Array of bars of longitudinal reinforcement
Beam.Reinforcementc_min Min cover of longitudinal reinforcement
Beam.Reinforcementc_max Max cover of longitudinal reinforcement
Beam.Reinforcement.StirrupChars | Stirrups characteristics

Stirrup characteristics:

Beam.Reinforcement.StirrupChars.Asw | Area of all stirrups in one layer

Beam.Reinforcement StirrupChars.ss Average distance between layers

Beam.Reinforcement.StirrupChars.Asw_ )
Average area of stirrups per meter [n2/m]

ss
Beam.Reinforcement StirrupChars.D Average diameter of stirrup bar
Beam.Reinforcement StirrupChars.Ns Number of stirrup barsin one layer

Beam.Reinforcement.StirrupChars.Angle | Average angle of the stirrups (0°= horizontal, 90°= vertical)

Array of arrays of points which defines the stirrup shape.

Beam Reinforcement StirrupChars Branch | gxample: Beam Reinforcement StirrupChars.Branch[0] contains an array of points

which defines the shape of the first stirrup (index 0).

-180-


http://design-forms.scia-online.com/help/download/50/en/ConcreteSectionLibrary.CLS

Chapter 74

Defined steel classes

The library contains steel classes according to EN 1992-1-3, tab. 3.1 and EN 10025-2.
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The list of ID codes

STEELEC/y

Yield stress

STEELEC/u

Ultimate strength

STEELECEs

Modulus of elasticity (compression, tension)

STEELEC.G

Shear modulus

STEELEC.v

Factor of transverse deformation

STEELEC.y

Density

STEEL.EC.«x

Coefficient of linear thermal expansion
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Defined concrete classes

The library contains concrete class definition according to EN 1992-1-1, tab. 3.1.
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The list of codes ID

CONCRETE .EC.fck Characteristic compressive cylindrical strength
CONCRETE EC.fckcube Characteristic compressive cubical strength
CONCRETE.EC fcm Mean value of compressive cylindrical strength
CONCRETE.EC.fctm Mean value of axial tensile strength of concrete
CONCRETE.EC fctk005 5 % fractile of the tensile strength
CONCRETE.EC fctk095 95 % fractile of the tensile strength
CONCRETE.EC.Ecm Modulus of elasticity

CONCRETE.EC.eps_c1

Compressive strain in concrete at limit stress fc

CONCRETE.EC.eps_cut

Ultimate compressive strain in concrete at stress fc

CONCRETE.EC.eps_c2

Compressive sfrain in concrete atlimit strength

CONCRETE .EC.eps_cu2

Ultimate compressive strain in concrete at maximum
strength

CONCRETE.EC.eps_c3

Compressive sfrain in concrete at the limit strengths
- according to bilinear diagram

CONCRETE EC.eps_cu3

Ultimate compressive strain in concrete at maximum
strengths - according to bilinear diagram

CONCRETE.ECn

Exponent according to table 3.1 CSNEN 1992-1-1




Chapter 78

Defined timber classes

The library contains timber class definitions according to EN 338.
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The list of codes ID

TIMBER.EC.fmk Bending strength

TIMBER EC ft0k Tensile strength parallel to grain

TIMBER EC.ft90k Tensile strength perpendicular to grain
TIMBER.EC.fcOk Compression strength parallel to grain
TIMBER.EC.fc90 Compression strength perpendicular to grain
TIMBER EC fvk Shear strength

TIMBEREC.EO Modulus of elasticity parallel to grain
TIMBER EC.E005 5 percent fractile of the modulus of elasticity
TIMBER.EC.E90 Modulus of elasticity perpendicular to grain
TIMBEREC.G Shear modulus

TIMBEREC.p Density
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Bolts definition

Defined bolt classes

The library contains material class definition according to EN 1993-1-8.

Defined bolt diameters

M8, M10, M12 M16, M20, M24, M27, M30, M36 (ISO 898-1).

Selection of material and diameter

o Select the required bolt material from the combobox menu.

e Select the required bolt diameter from the combobox menu.
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The list of ID codes

Bolt D Bolt diameter

Bolt_A Boltarea

Bolt_Anet Boltarea on threads

Bolt_fyb Yield strength of the bolt material

Bolt_fub Ultimate strength of the bolt material

Bolt_Material | Bolt material (double)
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Target |0 node - how to have one library appear multiple times in the dialogue

Since Scia Design Forms version 4.1, it is possible to use one type of library multiple times in the calculation. If, for example, two or
more steel profiles need to be used in the calculation of a steel connection, the properties of each profile may be linked to a separate
instance of the library and no conflicts will appear in the calculation form. The "Target 10 node' displayed in the properties window is
used to distinguish between those two (or more) steel cross-section libraries.

|| Compaonent type Mone

| Target 10 node TIMBER.EC

All library values in Scia Design Forms are stored in the structured system variable |O (InputOutput). The target |0 node is used to
navigate in the structure of the 10 variable. The user can define a path to each library item by using the target |0 node name, and the
name of the item itself. Therefore, the target 10 node name must be unique.

This functionality allows for the user of two libraries of the same type in the same calculation form - two concrete material libraries,
for example, where C12/15 s selected in the first library and C25/30is selected in the second.

How to create/change an 1O target node in the Dialogue:

¢ Gotothe Dialogue (vertical tab of the BUILDER application);
e Select the library which has to be already added to the dialogue;

e Set the name of the target IO node in the properties.

Example

Two steel material libraries and two steel cross-section libraries are required for a connection check:

o thelibrary for the COLUMN cross-section has Columninits Target 10 node;
o thelibrary for the BEAM cross-section has Beamin its Target 10 node;
o thelibrary for the COLUMN material has Column.material inits Target 10 node;

o thelibrary for the BEAM material has Beam.material inits Target 10 node.
The access to each library anditem is:

1. Directly inthe source code (variable H, fy)

HCO|= 10.Column.Geometry.H; - The value from alibrary named Column is inserted to the variable HcoI

2. ByID (variable E)
ID s filled by Column.Material.E - The value of the modulus of elasticity from the library named Column s inserted to the

variable.

Load the example: Libraries.CLS

The custom library returns a value even for the required columns: ltem and Category;
e.g.. |0.custom.ltem or 10.custom.Category (for the library which has target 10 node = "custom").
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Custom library

The custom library is a special component of the Dialogue, which allows the user to work with user-defined libraries and databases.

Example: A library which contains sail types, aluminium classes, imperial bolts types and so on.

A newly inserted empty custom library:
[

g4 buttoni | | 3 ||.?I |.

J Dezcription Symbol “alue  Unitg J_

A custom library is loaded to the dialogue from an external database. Such a database should be saved at the location (a library can-
not be loaded from a different folder): C:\Users\Public\Documents\DesignForms_4\CustomLibrary\ .

The XML database from where the data are loaded to the library is displayed in the library properties. By this same field in the prop-
erties, links to any XML can be defined.

TN O T T

EC_Concrete_xml (o]

Concrete section library
steel section library
Steel library

Concrete library
Timber library

30137 >

acc [0 B ve [150 B

Cross section shape Rectangle .3

Bolts library Height of cross section H [500 =
Custom library Widih of cross section T
B =

Daok | Siing | Bookean| | ol

D Desoription @'@1 | » Designforms 4 » CustornLibrary

Coefficient of si

Partial safety factor for r

~ Name B Date Type Size

Partial safety factor Ior Cf ¢ Oblibené polozky

Effective height 47 Dropbox | EC_Reinfxm| 17.4.201213:47 Dokument ve for...

[ Transtations | Document | lmages | Dialoa Header | Calculation

CONC... |Characteristic compressive L Naposledy navit| =
Design value of concrete col B Plocha
InPr... Characteristic tensile stre 18- Stazené soubory
Design tensile strength of
InPr... |Concrete cover @ Knihovny
[ pekumenty
InPr... |Deformation module of stesl o) Hudba
Resu... I Ciceciy
&l Poiret
S proararm sia T ¢ ] ] v
GONC. .. |Deformation module of concrd
Ry ile name: ~ [Design Form databases (ami) =
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Custom libraries can be used in the same way as the standard, hard-coded libraries. The library must be saved in the folder
"Public\Documents\DesignForms_4\CustomLibrary\" in XML format.

If the user want to publish a calculation form with a custom library in it, the XML database file should also be included. The
end-user should then save the XML file in C:\Users\Public\Documents\DesignForms_4\CustomLibrary\.

The SDF User application will automatically recognise the library and load it from the XML definition file.

The strings from a custom library is not translated in the Builder application.

Custom library displayed as combo-box in the Dialogue

There s an option in the dialogue properties which defines the custom library shape. It may be displayed as library or as "combo-
box".

The library is displayed as "library":

ok [0

A
i
i

The UserCombo property - False = displayed as "library", True = displayed as "combobox"

T

Target 10 node

False [+

True

The library is displayed as "combobox":

‘fck - T'E
|

fck,cube

Custom library Editor

The content of a custom library can be filled in from within the Scia Design Forms BUILDER. The Custon library Editor is used to
introduced the data, and the created library is saved in XML format in the location C:\Users\Public\Documents\DesignForms_
4\CustomLibrary\.

The interface of the Custom library Editor looks like a table - the user can simply fill in the data or paste it from another database,
e.g. MS Excel. One row in the table refers to a single item in the library (e.g. ina section library - IPE 80, IPE 100, etc.). The
columns in the table correspond to the different item properties (e.g. strength, density, etc.).
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Fie Data
FYNew | Open | PJSave |95 Add column | X Remove column

B400A 400 15 0.025 347.83 365.22 002 A True <0.0225:-365.22; -0.00166:-347.83; d
Inclined B500A 500 15 0.025 43478 456.52 002 A True <0.0225:-456.52; -0.00207:-434.78;
Inclined BE00A 600 15 0.025 521.74 547.83 002 A True -0.0225:-547.83; -0.00248:-521.74;
Inclined B400B 400 18 005 347.83 375.65 005 B True -0.045-375.65: -0.00166:-347.83;
Inclined B500B 500 18 005 43478 46557 005 B True -0.045469 57 -0.00207:-434.78;
Inclined BE00B 600 18 005 521.74 563.48 005 B True -0.045-563.48; -0.00248:-521.74; n
,

i

A change, damage or loss of the definition file (XML)

The definition file of the Custom library may accidentally be changed, completed or deleted.

How is the change displayed in the USER application:

The calculation is saved to the project (*.CLP file) with a value from the custom library. If the value is removed from the custom lib-
rary, the project is loaded with this value, but the Dialogue will show a warning message. The user will see the value in the output

and exporting or printing will not be hampered.

If the user would like to select a different value from the library, the original value will be lost and it would not be possible to load it
again, as it is not in the library any more. Changes in the custom library are displayed upon opening the project after the change.

Example - a value is deleted in the custom library and the CLP project has to be repaired:

Active value set: - H B Layout: Layout(

check of custom library }
=10.beam fyk=500%10%=500*10%

Warning: Selected database record was changed! Original
values were loaded.

< Record not found ] 2> E] 1
B 600 B
B400C
B5ODC
Active value set: - || E Layout: Layout0 - Lan
. SReGk-0 50 6B D e
l i ] [ BE0OB l l e l @ : :Io_b_gamka:500*10*’:5_00*10_5?'
B 600 B 3
B5ODC 2
B&OOC
/;
=z
Dlescription Symbol e Units ol
Characteristic yield streng e 600 | MPa
Coefficient k = ftic/fyk k 1.8
Characteristic strain at maximum force Euk 0.05
Design yield strength a1 B21.74| MPa =
Dagine visld etearsts £ £c 40| o

1-the layout in the USER application displays the original value, which has already been deleted from the custom library;
2 - the user selects a different value from the library;
3-the new value fyk is loaded for the variable x.

How is the change displayed in the BUILDER application:

If avalue used in a calculation form is deleted from the definition file, the layout would display a waming message that the value is no
longer not found. User must select a different value from the dialogue.

Changes ina custom library are displayed when the *.CLS file is opened after the change.
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Example - a value is deleted in the custom library and the CLS file has to be repaired:

¥ BB EAIR

£ [W Obnovit | Layout0

- | Editovat rozwreni | English (United States] ~ |

1| TEXT ("check of custem library").

2| x = I0.beam.fvk;

Kreslthranice | sl

Vidtelna 0 H
Preddefinovans styly

sheck of custom [ibrary -
x=10.beam fvk=10.beam.fvk = fvk - not such a field or propety

Mg

T stesl sections

B concrete sections

[E Concrete sections - New
Custom library

B concrete EC 1592

T stesl EC 1593

Daxbe | st | ociesn|

==

D Popis

Svmbol

Record not found

Hodnota  Dim I

T Stesd sections

[ Concrete sections

[ Concrets sections - New
Custom library

[ Concrets EC 1992

T Steel EC 1993

Double ‘Smg |Boo|ea,|‘

=)

D Popis

Symbol

Hodnota Dim

I

Description Symbol Value Units
d streng fi 600 MPa

Coeficient k = fik/fyk k 15

cl strain at maximum force £ 0.025

Design yield strength fn 521.74 | MPa

Design yield strength [ 547.83 | MPa

Limit strain £im 0.02

Class Class A

Inclined plastic branch Inclined True

Material diagram point Point  |-0.0225.-

Material diagram point Point | -0.00245

1- A warning message appears in the CLS layout; the value is not found - the original value was B400 A;
2 -on the tab dialogue in the BUILDER application, a warning message shows that a value is missing;
3 - the user must select a different value to be used.
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Custom library - manual definition and Editor

Custom library Editor

The Custom library Editor allows for new custom libraries to be created or existing ones to be edited. The Editoris accessible in the
Scia Design Forms BUILDER from the menu item Main Menu > Tools > Custom library Editor.

More about custom libraries can be found here.

E Design Forms Builder 4.1 [YAA\kin\Release!
File | Tools | Help

L)

Open auto-test manager

Add new auto test set

Custem library editor

alculatian

Opticns F10

ATETOTY

=
Ls

Existing custom libraries in XML files can be loaded to the Editor, where these can be edited, expanded and saved.

Category and Item

The two columns "Category" and "ltem" are always displayed when the Editor is opened. These two columns define the distribution
and names of library items. The columns are required for each custom library.

oo Custom library tle

File  Data
Dy New |9 Open |[E]Save | ¥gAdd column | X Remove column |

Inacustom library, items are distributed automatically according to the values in the 'Category' column. The names of items are
defined by the values in the column 'Item." If the 'Category' values are the same for all items, the library will only display one list in
the dialogue.
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-
g5 Custom library editor [C:\UsersﬁPublic\.Dncum;

File  Data

’IFJ Mew 'Erﬂpen HSa*.re ‘“"ﬂﬁldd caolurmn
Category ftem }?;Em;:;
Inclined B 400 A 400

(THonzortal | B 400 A 400
Menzortal B 4008 400
Inclined B 400 B 400
Horizantal B400C 400
Inclined B400C 400
Heorizantal B 500 A 500
Inclined B 500 A 500
Inclined ES00B 500

The 'Category' and 'ltem' columns cannot be deleted, these are always required.

The 10 reference method returns values also for the obligatory 'Item' and 'Category' columns in the case of custom lib-
raries, e.g.. 10.custom.Item or 10.custom.Category (for library with target 10 node = "custom").

Displaying a custom library in the Dialogue

A custom library with one category inserted in the Dialogue:
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| «< || B 400 A =
B 400 A
B 500 A
B 600 A
B 400 B
B 500 B
BE00D B
B400C
B500C
B&OOC
Description Symbol Value Units e
aracte eld streng fu 400 MPa
Coeficient k = ftk/fiyk k 1.5
Characteristic strain at maximum force Suk 0.025
Design yield strength far M7.83 | MPa =
Design yield strength faz 36522 | MPa
Limit strain Zlim n.oz2
Class Class A
Inclined plastic branch Inclined True N
Material diagram point Point -0.0225:- .
Material diagram point Paoint -0.00166... 8

A custom library with two categories inserted in the Dialogue:

[« ] B400A | 2] (2]
Inclined B 400 A -
Haorizontal B 500 A

B &0D A

B 400 B

B500DB

BeODE

B400C

BSOOC

BeOOC

B 400 A

B 500 A e
Description Symbol Value |Units B

ald streng fi 400 | MPa

Coefficient k = ftk/fyk k 1.5
Characteristic strain at maximum force Suk 0.025
Design yield strength far 34783 | MPa E
Design yield strength faz 36522 | MPa
Limit strain Elim 0.0z
Class Class A
Inclined plastic branch Inclined True N
Material diagram point Point -0.0224;. ..
Material diagram‘pgitire screenshot Point -0.0016._. B

- Categories are displayed to the left, whereas items to the right.
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How to create a custom library

Columns definition in the Editor

All columns (corresponding to properties) must be defined before the user starts filling the data.

Use button "Add column" to create a new property. These parameters must be defined in the pop-up dialogue:

o Description - descriptions are displayed in the custom library when it is inserted in the dialogue;

e Symbol - symbols are displayed in the custom library next to the description. Also, the symboal is displayed in the layout
when an array is created from the custom library (see below). This field is required;

e Target node path - this is a reference name for the property, used when called using the 10 variable. The target node path

is suggested when the |0 syntax is used (see more info about 1O here). This field is required;

How is a path to a variable composed:

TColumnHeaderEditor =

[Characteristic yield strength

B 500 A I - l;. Componert type Naone
E Reirf_Eurocode
Horzortal
B 600 A
B400B
B5008B
. B&00B
B400C
B500C
] B&OOC
I /]
Descrption Symbol Value Units A
ara eld streng i 500 mpa,”
Coefficient k = fk/fyk k 15]
Characteristic strain at maximum force Euk U,UZ}*’
Design yield strength far WB MPa E
Design yield strangth faz 45662 | MPa
Limit strain [ 0.02
Class C% ot Custom library editor [CAUsers\Publici Documents\DesignForms_4\CustomLibran/\EC._Reinfxm]
Inclined plastic branch Aclmed File Data
Material diagram point / Point FYNew |12 Open | Save | ¥ Add column
Material diagram point / Point
— ey = Characters] | Desciotion
— yield strengt
ET T IV 4T Symbel
1 | x=10 e - Inclined B 400 A
= einf Eurocode|
T I Y it
§ Contains Horizortal B400C
ErDiagram Incined
eps 1im
®epa uk Incined ="
_— F—Tonzontal E400B
Inclined B500B
% Inclined Inclined B500C
Ed Horizontal BS00A
Bléd Ba@ xxap|TEHIQIQ | Refresh ~ I/ Edit layor
H }| % = I0.Reinf Eurocods.fyk: | L =
2
= 10 Blul7s
5
E

X =10.Reinf Euracade. fuk=50010°=500*10° |

the part in red - the first part of the path is the 'Target 10 node' name of the library (shown in the properties of the library in
the Dialogue), the second part is the ‘Target node path' in the column definition in the Editor (refers to a property in the cus-

tom library);

the part in blue - source code for assigning the property fyk (from the library with target 10 node name Reinf_Eurocode) to

the variable X; the output in the layout preview is also shown.

Arrays in the Custom library

Under certain circumstances, the items in a custom library may be saved to an array.

Whenis an array created from inserted values in a custom library:
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If there are more columns defined in the Editor with the same 'Target node path' then the items in these columns are converted to an
array. The data are accessible from the course code. This functionality may be used in some special cases; the user may access
the array through common array indexing.

Example of such an array: the Target node path of columns Catalogue number 1, Catalogue number 2, and Catalogue
number n, etc. are the same. All variables are saved to one array Catalogue, and the user can access the data by index.
See more information about arrays.

Column properties

o Type:
©  number
o text
©  Dboolean
o structured
o Units - physical unit of the variable (activated only for numbers)

If units are not inserted, the variable is defined in S| units.

If the selected type is "structured”, a new pop-up dialogue appears. The sub-properties are defined by this table. The items in the
table are similar to the column properties (definition of the column).

Example of a structured variable for a stress-strain diagram:

The properties are "eps" and "sig":

1) the property "eps"is inserted without units, therefore, it is interpreted in S| units.

2) the property "sig" has units defined as MPa, all inserted values for "sig" must be in MPa.

Description Material diagram paoint

Symbol P |

Target node path |Diﬂgra.1'l1 .Point |

Property type [Sa‘.ruct h ]
Symbol Type it
MNumeric -
sig Mumeric *| MPa
MNumeric -

Values should be split by semicolons when filled in a structured column.
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-0.0675:-400;

{ TColumnHeaderditor '

Material o -

diagram poirt Description Material diagram poirt
0.025:-434.78; Symbal |Puinr, |
0.025:-521.74; ; ;

Target node path |D1agra_111.P01nt |

0.045;-375.65;
0,045,469 57 Property type [Sinet )
0.045:-563 48; Symbaol Type Lnit
0.05:-347.83; Mumerc -
-0.05-434.78; sig Numeric *| MPa
0.05:-521 74;

-0.00248.-521 .74,

0.00248,521.74;

The item displays the semicolons also in the inserted custom library in the Dialogue.

< B 400 A P2 A

B 500 A
B 600 A
B400E
B 500 B
B&OOEB
B400C
B500C
B&OOC

Description Symbol Walue Units *
Characteristic yield strength fi 400 | MP|
Coeflicient k = ftkfyk k 1.5
Characteristic strain at maximum force Suk 0025
Design yield strength fa1 34783 | MP|E
Design yield strength faz 36522 | MP|
Limit strain lim 002
Class Class A

j ch loclingcl Toel [
diag D Point -0.0225:-365.22;
Material diagram point Point -0.00166;-347.83; C
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Custom library - automatically defined

Inserting values in the library

Itis possible toinsert the content of a library to the Editor if all properties (columns) are defined.

The content can be inserted manually or copied through the clipboard (CTRL+C, CTRL+V) from the external grid (e.g. MS Excel).

RozloZeni stranky
& Vyjmaut Arial CE <o - File  Data
e '?::"i”"’"‘ Bru '“Z"&' = § FYNew |2 Open || Save |9qAdd column | % Remove column |
- pirovat format p— =
Schrinka o pismo = %ﬁd’:’g‘;: e = gf:f;g‘e‘d
Al ~ £ | Inclined
2 L 8 | ¢ [ b [ & Inclined
|1 [Inclined  B400A 400 15 0.025 Inclined
2 |inclined B 500 A 500 15 0.026 Inclined
|3 |inclined B 600 A 600 150025 s
|4 |inclined  B400B 400 18005
|5 |inclined B 500 B 500 18005
|6 |Inclined B B00B 500 18005
|7 |inclined B 400C 400 110078
|8 |Inclined B 500C 500 110075
19 |inclined B 600 C 600 110075
110 |Horizontal B 400 A 400 15 0.025
|11 |Horizontal B 500 A 500 150.025
112 |Horizontal B 600 A 600 150025
113 |Horizontal B 400 B 400 18005
|14 |Horizontal B 500 B 500 18005
|15 |Horizontal B 500 B 500 13005 Horzortal
|16 |Horizontal B 400 C 400 110078
17 [Horizontal B 500 C 500 110078
118 |Horizontal B 600 C 600 110078
]
2 CTRL+C->CTRL+V

The following formats are required:

e Numbers - the dotdecimal separator is required (not comma), exponential syntax can be used (e.g. 1.234e6)

e Texts-nolimits

e Boolean-mustbe "TRUE" or "FALSE"

e Structured values - the values of sub-properties must be separated by semicolon. The semicolon s required after the

last value also.

{ TColumneaderEditor =l
Material
diagram paoint Description Materal diagram paint
0.0 N N

Target node path |D1.agreun.P01nt |

0.0
00 Pmpewwe [Stﬂ..ld V]
0.0 Symbol Type Unit
0.0 Mumeric -
0.0 sig MNumeric *| MPa
0.0 MNumeric -
0.0 00
0.0 00
(0.0 00
0.0 oK || cancel
0.0
0.0 0.00248,-621.74, |00 0.00248:521.74; 04
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Calculation header
The calculation header contains basic data about the calculation, author and the used national standard.
e Thecalculation name - aname which is displayed in the SDF USER module;

o Author - the author of the calculation form. "Nemetschek SCIA"is reserved for forms developed by the Nemetschek Scia

company;
o National annex (NA) - the NA which was used in the calculation;

o Calculation version - version of the form.
Properties for a link with Scia Engineer:

Code - the code (standard) used for the calculation form;
e Applicable member - member type which is supported by this calculation - 1D/2D member;

o Applicable material - material type which is supported by this calculation - steel/concrete, etc.;

e Applicable cross section - section which is supported by this calculation.

=

'% Fom name Calculation

=

% GUID 73e76244-0505-4253-5c
L

s Author ser

=

m E

- Fom version -

g MNom code [Llndefined TI
o

= Applicable member [Llndefined "]
i

= Applicable material [Llndefineu:l v]
% Applicable cross-section [Llndefined T]
(=]

=

= Result settings

= | ESAID Name Type

a
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Images

Allimages used in the calculation are saved in the calculation file (*.cls4).
The user has to import the image to the calculation library before it can be used.

Images are inserted in the layout by the command IMG("image_name") in the code; the <image_name> must match the name
defined on the tab 'Image’.

I Add image |x Delete image I

Thumbnail Width Height  Mame

[{E_ﬂi{"ﬂl 539 223 Rect_both

jon | Images  [ialog IHeader I Calculation

Loading images to the calculation

o Use the button "Add image" on the 'Image’ tab in the BUILDER applicatin;
e Select image(s) which should be loaded to the form and confirm.

Deleting images from the calculation

e Selectimage(s) on the 'lmage' tab that should be deleted;

o Usethe "Delete image" button.

Renaming an image

o Define anew name in the column "Name".
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Form Annotation

Inserting the Form Annotation link

The Form Annotation can be a standard web page in HTML format.
Write the URL address for the Form Annotation in the "Form Annotation” tab header.

Each language can have its URL address of Form Annotation.
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Translations

The same calculation form may be provided in two or more languages without having to change the code or calculation layout. Scia
Design Forms has been developed keeping the need for multiple languages in mind. A built-in functionality is provided in order to
assist a form developer in translating forms easily and fast.

Translations are handled on the 'Translations' tab of the BUILDER application. Automatically, all items that can be translated in the
form are listed on the 'Translations' tab - contents of TEXT commands, names of layouts, variable descriptions, dialogue com-
ponents, etc. A form developer can add languages by adding columns to the right, and type the translations in the provided boxes.

A form has a default language, which is defined by right-clicking anywhere on the 'Translations' tab. The user can select which
items should be translated and which not. If a translation cell is left empty, the application will always use the default language
instead. This is useful in the case an item is created by the TEXT command, but does not contain any language dependent parts,
e.g. TEXT("A="& A &">0);.

Add a new language to the form

o Display the context menu and select the item "Add new language”;
e Select the required language from the provided list and confirm with 'OK;'
e Languages can be renamed and deleted in the same way.

eska Mew language @

Full Select new language:

| 3

try Belarusian {(Belarus)
- Croatian (Croatia)
rie Dutch (Methedands) L

— e English (United Kingdom)
Estonian (Estonia)
French (France)
Geman (Gemany) 1
(Greek (Gresce]
] ttalian {tahy) I
¥ Kazakh (Kazakhstan)
Latvian (Latvia)
Lithuanian {Lithuania) |
Palish {Paland)
Portuguese (Brazil) I
Romanian (Romania)
Russian (Russia)
Slovak (Slovakia) 1
icky tl1{slovenian (Slovenia)
Spanish (Spain, Intemational Sort) 1
ry kona|Ukrainian {Ukraine)

Remark: The list of languages is loaded from the Windows system and is filtered to the list Scia Design Forms currently
supports.

Exporting and importing translations

Two additional buttons are provided on the tab 'Languages:'
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e The Export button exports the whole Translations table to an XLS file where the user can type translations;

The Import function reads the content of an XLS file back to the Languages tab.

7 Export for translation

" Impeort translation

[in}

VARIABLE f._.
VARIABLE M ..
LAYOUT_1
VARIABLE ¢
VARIABLE _PrintCi
VARIABLE Ly »
VARIABLE Ly .
VARIABLE £,
VARIABLE f..

English {United States_}

Ultimate concrete strain

The flexural tensile strength of the concrete
The acting bending moment

Standard .

Reinforcement cover

Frint the headline of the design

Fartial _safet','factor for reinforcement

Partial safety factor for concrete
Characteristic tensile strength of reinforcement

Characteristic compressive strength of concrete

Zedting (Ceska republika)

Mezni pomérné pfetvoreni betonu
Pevnost betonu v tahu za chybu
Piscbici ohybowy moment

Stand‘ard

Kryti viyztude

Tisknout nadpis posudku

Farcidlni souéinitel bezpe&nosti provyzid
Parcidlni souéinitel bezpeénosti pro beton
Charakteristicka pevnostwztufe vtahu
Charakteristicka pevnost betonu v tlaku

CALC_NAME
LAYOUT 0
LAYOUT 1
LAYOUT 2
LAYOUT 3
LAYOUT 4
LAYOUT &
VARIABLE ¢, p—
VARIABLE_A | pl—
b VARIABLE_E cm—
VARIABLE E|s—
VARIABLE_A|ceff
VARIABLE k| 1—
VARIABLE kK, 2—
VARIABLE k,3—
VARIABLE k d—
VARIABLE b
VARIABLE_h
VARIABLE £
P VARIABLE c1—
VARIABLE n1—
VARIABLE $,s1—
VARIABLE c|2—
VARIABLE n)2—

T

=T

==

T

English (United States)

ENU

Calculation of crack width on rectangle CSS

Full

Standard

Brief

Layout 3

Layout 4

Layout &

The compensatory diameter for prestressing stesl

c D
estina (Ceska republika)
CcsY
Vypocet Sifky trhliny
Flny

Struény

MNahradni pramér pfedpinaci vyztuZe

Cross-sectional area of the tendon which can be calcu Zapoéitatelnd plocha pfedpinaci wztuZe

Secant modulus of elasticity of concrete
IModulus of elasticity of reinforcement
Effective area of tensile concrets
Coefficient of bonded reinforcement
Coefficient of strain distribution

Coefficient

Coefficient

Cross section width

Cross section height

Ratio of bond strength of prestressing stesl
Reinforcement cover

MNumber of reinforcement bars

Diameter of tension reinforcement bar
Caover of compression reinforcement
MNumber of compression reinforcement bars

Secnovy modul pruZnosti betonu

Mavrhova hodnota modulu pruZnosti betonafskeé wztuze
Uginna plocha ta¥aného betanu

Soucinitel soudrZnosti vwztuZe

Soutinitel typu namahani

Souéinitel

Soucinitel

Sitka prifezu

Vygka prifezu

Pomér pevnosti v soudrZnosti predpinaci a betondfské wztuZe
Kryti tazené wztuZe

Pocet prutt tazeng wyztuze

Primér prutu tazeng wztuze

Kryti tlagené wztuZe

Potet prutl tladens wztuZe

Translation items

CALC_xxxx

Contains properties of the calculation:

e CALC_NAME- calculation name. It is used in the main menu of the SDF User application

DIALOG_xxxxxx

Additional texts in the Dialogue (it is not the variable description). For more additional texts see chapter "Calculation dialogue”.

Form Annotation

URL address with the Form Annotation.

Each language can have a different URL address = different Form Annotation.

LAYOUT xx

Layout names.
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TEXT _xxxxxx
Text defined by the TEXT command.
VARIABLE_xxx

Variable descriptions from the Calculation Dialogue. For more about variable descriptions see chapter "Table with variables".

Lock the cell for translation

r Expart for translation T Irmpaort translation

Trar D Englizh [United States)
CALC_NAME Calculation of the anchor length
LATOUT_0 Full
LAYOUT_1 Gtandard
LAYOUT_2 Brief
LAYOUT_3 Layout 3
LAYOUT_4 Layout 4
LaYoOT 5 Layout 5

VARIAELE ¢ The tension bars diameter
VARIAELE n HNumber of reinforcement bars
VARIAELE A | Reinforcement area
VARIARLE Mra | Action bending moment

VARIAELE Zn Inner lewver arm of forces

I Translations  Document [ Images [Dialng [Header ll:alculatinn

HHH!HHDHHH!HHE

VARIAELE 0w | 3tress for calculation of anchorage length

Since version 4.1, the Translations table contains a column entitled "Translate." This column contains check-boxes that define
whether a string will be translated or not.

If the check-box is checked:

e Theitem has a"TranslatelD"in CLS => it is included in the Scia Design Forms automatic translation;
e Theitemis exported to XLSX when the export for translation function s called;
e Translations defined in the table are active - changes in the string are visible in the source code and in the layout, when the

language is changed.
If the check-box is unchecked:

e Theitem does not have a "TranslatelD" in CLS => it is not included in the Scia Design Forms automatic translation;
e Theitemis not exported to XLSX;
o Translations defined in the table are inactive - these are not visible in the source code or in the layout, when the language is

changed. The text as defined in the column of the default language will be used instead.

If anitem had some translations before the check-box was unchecked, the translations are still saved inthe *.CLS file -
therefore, the translation can be inactivated without loosing data.

The translation cannot be unchecked for:
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1. CALC_NAME - form name
2. LAYOUT_#-layout name
3. DOCUMENT - html page for annotations

Those itesm are important for the translation and it cannot be unchecked for translations.
The translation can be deactivated for:

1. VARIABLE _###- variable description
2. DIALOG_#### - dialogue texts
3. TEXT_##t#HH - strings from the command TEXT in source code

Translation of graphics and table parts

If the string from graphics should be added to the translation, use command TR.
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Commands reference guide

A significant part of the command list can be displayed in the SDF BUILDER by using the dot convention. To show the list, use the
shortcut key CTRL+Spacebreak.

£ E
% BLOCK
S

W CONCRETE
@ DE

4 ELSE

W Equals

@ EuroCode
4 FOR E|
4y GetHashCode

¢ GetType

& IF

The help from XML file in the Builder application:

Color.Fromhrgb {l

A 1of4 ¥ Color Fromargb(Int32 argh)

Online help at hitp:/medn mictozoft com

Color.Fromhirgb (

A 2of4 ¥ Color Fromargb(Int32 alpha, Int32 red, Int32 green, Int32 blue)

Onling help 3t hitp://msdn microsoft com

Color.Fromhegh i|

A 3of4 W ColorFro

miargb(int32 alpha, Color baseColor)
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Comments

Syntax:
/I adds a comment, starting at the // and ending at the end of the line; closing the comment is not required.

[* ... *[ limits the comment between the indicated symbols /* and */.

Example 1

TEXT("An example of using comments in Scia Design Forms"); //this is a comment at the end of the line

Example 2

TEXT("oegin");

I

This is acomment over several lines. All commands within it are ignored, only the text "begin" and "end" are displayed.
A=10;

TEXT("Some text");

*/

TEXT("end");

Example 3

TEXT("An example of a comment inside a command:");
A =10+ /*the text is skipped*/20;

Load the example: REMARKS .cls

Standard commands
Zde je seznam standardnich piikazl v Scia Design Forms Builder.

BLOCK

Syntax:

BLOCK {
<code>

}
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or

BLOCK(<Block_Caption>){
<Block_Body>

}

This command groups components into a block (paragraph). A block is handled as a single component in the layout - block contents
can be moved together, and their position in the report may be set by a single setting. The location of each component within the
block may be set in the usual way. A group created by the BLOCK command can be a default component.

The BLOCK command can be useful when the following components in the layout should be placed in relation to the previous com-
ponents, but the size of previous components is unknown.

The block caption allows for collapsing parts of the layout to a single string (same as the <Block_Caption). This syntax allows for
more concise and manageable calculation reports.

Example

The user does not know which would be the last component of the "R" calculation. This is often the case when conditions are used in
the code. If the user would like to place the following text string correctly, he should pack the "R" calculation into a block; then, the
position of the following components would no longer be ambiguous and there would no longer be a danger of text overlaps or white
spaces in the layout.

1 1

Ja? 5007200
The default component of this text is a block.
This is the reason why the text is correctly placed.

R =0218 == R=1,00

BLOCK {

IF (a>b){

R=1/SQRT(a2-b2);

IF (R<){TEXT("=>");R=1;}

}ELSE {

TEXT("The value must be bigger thenb !");
}

}
TEXT("The default component of this text is a block.");

TEXT("This is the reason why the text is correctly placed.");
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The red part - the Block is used to encapsulate the code which may be a bit different according to the conditionin IF.
The blue part is Pagebreak which is always generated after the Block and that why it is always placed correctly.

T Eed - Leadl Dr —

1 [Brocx ¢ aRanaonnnr

2 IF(f.x < 50000000} { Design of longitudinal reinforcemer

3 TEXT ("Concrete strength Le.x < 50MFa =>") CSN EN 199211

4 n =1

5 L = 0.8;

& } ELSE { = !

i TEXT ("Concrete streagth fex > 50MPa =>") :‘:;1.2?% 2;0?3

3 n = 1-[fck-50]/200;

] L = 0.8-[fck-50)/400:

] } 71 =0,204 m

L | =2 »=0211m
PAGEBRIAK () ;f —— £,= 1000000%

Load the example: BLOCK..cls

Block visibility

A block can be visible or hidden in the calculation layout.

Attention! All components in a hidden block are invisible, regardless if some of them are set to 'visible' individually. Block
components could be visible only if the block is visible.

Collapsible block

Collapsible blocks are used for collapsing parts of the layout in the User application. Standard BLOCK component functionality is
extended by the possibility of collapsing - by the part Block caption. The caption is displayed in the layout with the "+" (=display) or "-
" (=collapse) symbol. The block without <Block_Caption> remains unchanged.

<Block_Caption> is automatically added into Translation tab.

Syntax:

BLOCK(<Block_Caption>){
<Block_Body>

}

Example

The text Input values is visible in layout with "+" which is used to display or collapse the part which is defined inside the
Block commnad.
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BLOCK ( "Imput values:™) t IR = =T &= T
e A

TEITT (51 263 8 6 Y K 8 I s = I e 3|
TEXT ("Bening moment (v)"); TEXT("My £s = " & VAL[My £s/1000, 2) & * kiar):

TEXT (.
Collapsible blocks sample
TEXT ("Bending moment (z)"): TEXT(" £ VAL(H;,£a/1000, 2] € " kkmr)
TEXT ("Buckling length (v)™: TEXT( Ly € "nn): [ M
TEXT ("Buckling length (3)")7 TERT("Da = " & Lg & " mr); Some text
)
TEET("Some text™) ; ome text

1 £

o) ; TEXT["Nzs = " & VAL(Nz4/1000, 2] & © xnm;

Load the example: CollapsibleBlock.cls

IF - ELSE

Syntax:

IF (<boolean_expression>) { <code1> }

or

IF (<boolean_expression>) { <code1>} ELSE { <code2> }

This command is used for defining conditions and branching the calculation.

If the condition (boolean expression) is met, the commands in the first part (<code1>) are executed. If the condition is not met, the
second part (<code2>) is executed. The command ELSE is not required; if only the IF part is provided, after controlling the con-
dition and executing the code if needed, the calculation continues after the IF command (see example 2)

Example 1

IF (R>0){

V=(4/3)*m*R3;

A=4*m*R2

}ELSE {

TEXT("The sphere radius must be larger then zero!");

}

Load the example: IF.cls

If the sphere radius (R) is larger then zero, the volume (V) and surface area (A) will be calculated. The relevant formulas are dis-
playedin the layout. Otherwise (if the radius is equal to zero or has a negative value) the text will be displayed instead.
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Example 2:

IF (a<=30){p1=0.8;}
IF (30<a && a<60) {u1=0.8* (60-a)/30;}
IF (a>=60){ u1=0}

IF (v==3){TEXT ("variable v is equal to 3"); }

EXIT()

Syntax:

EXIT()

- the EXIT command is used without any parameters in the brackets; it stops the execution of the code on the line where it is stated.
The command is useful when the IF condition is used.

Example

IF (X==0){ EXIT(); } -if the value of X equals 0, then the program will be stopped, no additional components will be gen-
erated in the layout.

Load the example: Break, Continue, Exit.cls

FOR

Syntax:

FOR (<index>, <initial value>, <final_value>) {<code>}

FOR conditionally performs a command several times. The command FOR runs the <code> (see syntax), while the variable
<index> changes value from <initial value> to <final_value> (including). Optionally, the <index> can be used as part of the com-
mand.

Example:

TEXT("Example of cycle FOR");
FOR(i,Start,End) {

TEXT("i = "&i);
}
TEXT("End of example");
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- the code starts with initial value, the calculation is provided for each next value i = Start, i = Start + 1, i = Start + 2 etc.
until iis bigger or equal to End.

Load the example: FOR.cls

Continue(), Break()

The commands are best implemented in cycles (WHILE, FOR).

e The command Continue() ends the current cycle step and starts the next step of the cycle.
e The command Break() ends the whole cycle.

When the commands Continue and Break are used in nested cycles, these commands always affect the innermost one (the last
stated).

Syntax:

Continue();

Break();

The commands have no parameters.

Load the example: Break, Continue, Exit.cls

EXIT()

Syntax:

EXIT();

The command EXIT has no parameters (in the brackets); it stops the code execution on the line where it is stated. It is useful in the
IF condition.

Example

IF (X==0){ EXIT(); } - if the value of X equals 0, the program will be stopped, no additional components will be generated
inthe layout.

Load the example: Break, Continue, Exit.cls
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WHILE

Syntax:

WHILE (<condition>) {
<code>

}

The <code> is executed while the <condition> is fulfilled.

Example

x=0;

WHILE (x<5) {

TEXT("Example of a WHILE command.");
X=X+1;

}

TEXT("End of WHILE cycle. x = "&x);

Load the example: WHILE .cls

The WHILE command performs the action <code> while the given condition is met. In this case, it writes the value of "x" inthe
appropriate loop. The command stops when x gets to a value of 5.

Continue(), Break()

The commands are best implemented for cycles (WHILE, FOR).

e The command Continue() ends the current cycle step and starts the next cycle step.

e The command Break() ends the whole cycle.

When the commands Continue and Break are used in two nested cycles, these affect always the innermost stated one (the last
stated).

Syntax:

Continue();

Break();

The commands have no parameters.

Load the example: Break, Continue, Exit.cls
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EXIT()

Syntax:

EXIT()

EXIT has no parameters (in the brackets); it stops the code execution on the line where it is stated. It is useful inthe IF condition.

Example

IF (X==0){ EXIT(); }-if the value of X equals 0, then the code execution will be stopped, no additional components will be
generated in the layout

Load the example: Break, Continue, Exit.cls

SWITCH - CASE

Syntax:

SWITCH (<variable>) {
CASE <value1>: {<code1>}
CASE <value2> : { <code2> }

CASE <valueN> : { <codeN> }
DEFAULT: {<code_default>}

}

or

SWITCH (<variable>) {
CASE <value1>: {<code1>}
CASE <value2> : { <code2> }

CASE <valueN> : { <codeN> }
}

The command is meant for creating branches. If the value of <variable> is equal to <value_X>, the <code_X> will be executed.
Then, the following step from SWITCH-CASE block will be checked.

If the value of <variable> is not equal to <value_X>, the <code_X> will not be executed. If the value of <variable> in not equal to
neither of the listed <value1>, <value2>, ..., or <valueN>, the code after the keyword DEFAULT will be executed instead. If the
branch DEFAULT is not defined, the code continues to the next command after the SWITCH block.
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Example

TEXT("Example of SWITCH - CASE");

TEXT("The text changes according to the variable Index:");
SWITCH(Index) {

CASE 0: { TEXT("The zero value is selected."); }

CASE 1: { TEXT("Thefirst value is selected."); }

CASE 2: { TEXT("The second value is selected."); }
CASE 3: { TEXT("The third value is selected."); }
DEFAULT: { TEXT("Anything else is selected"); }

}

Load the example: SwitchCase.cls

Using SWITCH CASE for a COMBO-BOX
Combo-boxes in the dialogue may contain Numeric or String variables from the table of variables.
Numeric (Number)

In the case of a numeric variable, the function searched and identifies the index of the selected item only (indexes from 0), not the
value. The combobox itself must be again defined in the Dialogue.

It is much shorter to defined the combo-box only by the Dialogue component.

SWITCH(<variable_name>){
CASE 0: { TEXT("item 1"); }
CASE 1: {TEXT("item 2"); }
CASE 2: { TEXT("item 3"); }
CASE 3: { TEXT("item4"); }
}

String (Text)

Inthe case of a string variable, the function considers the string from the combo-box list; quotation marks must be used. This com-
bination of commands and dialogue items is slightly more complicated that the one with numeric variables, as the items often have
to be translated. Working with numeric variables is recommended in this case, because then any possible usage is supported.

SWITCH(<variable_name>){
CASE "A" {TEXT("A"); }
CASE "B": { TEXT("B"); }
CASE "C": {TEXT("C"); }

}

T
T
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This SWITCH block is not needed, the string combo-box retumns its strings directly if : TEXT ("<variable_name>"); is
defined in the code; the displayed value depends on the item selected in the combo-box.

MEY I IENY B Refresh | Layout0 ~ T2 Edit layou
1y =
1'- EXTrString variable as combobox, defined only in dialogue”): |:\ Bonisr=o izl - Align
2 _rExr (a): |
] Bl Visiblz 13k Fallo
w ~ | e
Nntslza: o Line = 3, Col = 1
String variable as bobox. defined only in diz
Double | Stic | Boolean | Stuctured| S titem selected
D Description Symh\nl\\value / umeric variable as combobox with definition i
Description a | h -th e e - This list must be also defined in Dialogue - see Dialt
howis it displayed without SWITCH command: 0
2 Descriptona  a | 1st item selected -

1- Script in the source code that requests the display of the value of the variable, linked to the combo-box;
2 - Inthe dialogue - current selection in the combo-box.

Load the example: combo.cls

See more about combo-box here.

PAGEBREAK

Syntax:

PAGEBREAK();

This command cuts the report layout into pages. Every page can then be exported as a separate image/metafile, when the export
functions of SDF are called.

The pagebreak(); is displayed as visual component - it may be moved by the component properties.

Draw barders Adal Align left ~ dx= [0

[¥] Visible 13 | [B][u](z] [Felew ~ dr=[5
2B a7 EEE
U3

:min[2.5 -(0.3- 0:2?11%:—;:?2:5 mn

LI LARIR! L3

[ Print units

 EEEEEREEENENEREREREREREREEN A

Example:

PAGEBREAK();
BLOCK{

IMG("Rect_both");

TEXT("Acc"); TEXT("As1"); TEXT("As2");
TEXT("d1"); TEXT<("d1");
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TEXT<("d2"); TEXT("0");
TEXT('z1"); TEXT("z2");

1
PAGEBREAK();

This example displays animage and text which are separated from the rest of the layout (these will be shown on a separate page
upon export).

Whenthe PAGEBREAK is placed into the text because of format (e.g. shorter Brief layout where two columns of vari-
ables are created), is some cases user has to create a BLOCK around the whole part so the pagebreak won't split this
group to two parts.
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Text operations
TEXT(<text>)

Syntax:

TEXT(<text>);

The <text> argument may contain strings, equations or formulas. Several rules should be followed within the brackets of the com-
mand:

"..."- prints a fixed string. The string between the quotation marks will be displayed as it is;

e '..'-prints aformulawithout values or substitution. The content between quotation marks will be displayed as a math-
ematical formula; variables will not be replaced by values;

e noquotation marks - the introduced code is a formula with values. The content will be converted to a mathematical for-

mula using the up-to-date values of the referred variables;

e &-concatenates two parts of text/string/formulas together.

This command prints explanatory text, remarks, captions or formulas in the calculation output. The "&" symbol is used to con-
catenate parts of the TEXT argument, which are of different types (string, value, formula, ...).

Example

TEXT("This is simple text.");

TEXT("The following commands will not change the value of A. These are pure text outputs.");
TEXT("This is a sample formula without substituting values: A = "&'LOG(B) + C/D");
TEXT("This is a sample formula with substituting values: A = "&LOG(B) + C/D);

TEXT("This equation changes the value of A:");
A=LOG(B)+C/D:;
TEXT("Value of variable A = "&A);

This is a plain text

The next part wont change A, it is only text
Example of equation without substitution A = Iog(El)+%

Example of equation with substitution A = Iogi100)+%

The example change value A

c 2,00
A=logB}+5-=lod100]+ 30027

'The value of variable A = 2 67
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Load example: TEXT.cls

VAL (<expression>, <accuracy>)

Syntax:

VAL(<expression>, <accuracy>)

-it returns the value of <expression> with a given <accuracy>. The function displays the resulting value (usually a variable) in other
than default units - see example.

Example:
L=1234 m

L =123 dm
L=1234 cm

L = 12340 mm
L= 12,3410~ km

TEXT('L="&L&" m");
TEXT('L="&VAL(10* L,2)&" dm");
TEXT('L="&VAL(100* L, 1)&" cm");
TEXT('L = "&VAL(1000* L,0)&" mm");
TEXT('L = "&VAL(L/ 1000,3)&" km");

Load the example: VAL.cls

Description (<variable>)

Syntax:

Description (<variable>);

- it returns the description of the variable <variable> from the table of variables. In this way, the variable description can be called
from the table of variables; therefore, the description only needs to be typed once - it is not needed to retype it ina TEXT command.
This is also useful for translations, as these can be donly once and be reused in the source code for every Description command.

The description of a variable is linked to the symbol of the variable (one row in the table of variables). The description can
be simply typed text, or it maybe also combined.
The description of any variable type may be used. The common usage is the repeating texts.

Remove this command from table for translations.
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<

DOCUMENT http://aciadesignforms. com/

TR LT

S[E

VRRIRBLE 51

Example

TEXT("The first text comes from double variable A and it is loaded teo string varizble 51"):
string %1 = Descriptionimar):

string S1 = Description("A");
TEXT(Description("A"));

Load the example: Description.cls
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Boolean operations
==a !=a >1 >=a <, <=

Syntax:

A==B-isequal

A= B —is not equal

A>B-Ais greaterthen B

A>=B-A s greater than or equal to B

A<B-Aislowerthan B

A <=B-Aislowerthan orequal to B

- this syntax is used for comparison of values.

Remark: ,||“—means OR; ,&&"—means and simultaneously

Example

IF (C>=0) { TEXT("C innot negative"); }

All those conditions can be used together when using operators for combining conditions (see below):
IF (A>B && A>C) { TEXT("A is bigger"); }

IF (A<B || A<C){TEXT("A is not the biggest"); }

IF (A<0|| B<0|] C<0){ TEXT("One of values is negative"); }

IF (A>08&& (B<0|| C<0)){ TEXT("A is positive, but B or C is negative"); }

IF (A>0&& B>0&& C>0) || (A<0&& B<0 && C<0)) { TEXT("All numbers are positive, or all numbers are negative."); }
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Load the example: LOGIC.cls

&&, ||, &, !(.-)
The operators are used to combine boolean expressions.

Syntax:

<boolean_expression> && <boolean_expression>- AND

<boolean_expression> || <boolean_expression>- OR

<boolean_expression> &| <boolean_expression>-XOR

I (<boolean_expression> )-NOT

True table for operation "&&":

A|B|Y=A&&B

0f{o|o0

True table for operation "||":

AlB|Y=A|B

0f{o|o0

0f1(1

11011

1111

True table for operation "&|":

A|B|Y=A&|B

0f{o}o0

0f1(1

11011

11110

True table for operation
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AlY=1(A)

011

110

Example

IF (A==0) { TEXT("A is equal 0); }

IF (I(A==0)){ TEXT("A is not equal 0"); }
IF (B!=0){ TEXT('B is not equal 0"); }

IF (C>=0){ TEXT('Cinnot negative"); }

IF (A>B && A>C){TEXT("A is larger"); }

IF (A<B || A<C){ TEXT("A is not the largest"); }

IF (A<0|| B<0|| C<0){ TEXT("One of the values is negative"); }

IF (A>0&& (B<0|| C<0)){ TEXT("A is positive, but B or C is negative"); }

IF (A>0&& B>0&& C>0) || (A<0&& B<0 && C<0)) { TEXT("All numbers are positive, or all numbers are negative."); }

Load the example: LOGIC.cls
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Mathematical operations - basic

Here s alist of basic mathematical operations in Scia Design Forms Builder.

Brackets

Syntax:

- brackets control the order of mathematical operations and parameters of functions; these are not displayed in the output;

- brackets control the order of mathematical operations; these are always displayed in the output.

Example

a=1+23-4=1+2+3-4=300
b=1+23-4=1+2+3-4=500
c=1+23-4=1+2+3-4=-1,00
d=1+23-4=1+2+3-4=_300
e={1+2)3-4=(1+2)+3-4=500
f=1+2[3-4)=1+2+(3-4)=-1,00
g={1+2){3-4)=[1+2)+(3-4)=3,00

a=1+2%3-4;
b=(1+2)*3-4;
c=1+2*(3-4);
d=(1+2)*(3-4);
e=[1+2]*3-4;
f=1+2*[3-4];
g=[1+2"[3-4];

Load the example: MATH.cls

Number constants are always displayed with a dot instead of a comma as decimal separator in the layout.
3,1415->3.1415
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Syntax:

X=A+B;

X=A*B;

X=A/B;

Standard mathematical operations

Example

a=1+2+3+4=100
b=3-4=-1,00
c=5+6=30,0

I _
d= g =0,875

e=[1+2)+3-4]=-3,00

s 8
f=23- 5 =4 50

g=22-1=2 00

a=1+2+3+4;
b=3-4
c=5%6;
d=7/8;
e=[1+2]"[3-4];
f=(2*3)-(3/2);
g=(2+5-1)/3;

Load the example: MATH.cls
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SUM (<variable>,<variable>, <variable>, ...)

Syntax:

Sum = Sum (<variable>, <variable>,<variable> ...);

- the command calculates the sum of all inserted variables and values.

Example

A=Sum(a,b,c,d);
A=Sum(1,2,3,4);
A=Sum(1,2,¢c,d);

Load the example: Average_Sum.cls

Exponent, POWER, SQRT
Exponent and POWER command (<basic>,<exponent>)

Syntax:

X = AB- A standard mathematical operation.
or
X=POWER(A, B)

- This calculates an exponent with a base equal to A, raised to the power B.

Example
Ea=x =0 =0
P==poaowearl= airr— powweaerlLO_11= 0
Ee—=2x"*"=p2*“%—Qq

Pe—=poaowerl=x b+ cil=—powwerlL 2 =4]1= 0O

> - =
= = N
Eo— > = = O =

=

— 7b = 72 =
p{_pcwerl::x;a+ :::I pcwer[[];‘l & = ] L]

E, = &
P_=POWER(x,a):
a
B xb+e
Pb =POWER(x,b+c);
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E =Xa+b/c.
. ]
Pc =POWER(x,a+b/c);

Load the example: POWER.cls

SQRT(<value>)

Syntax:

X =SQRT(<value>);

The command calculates the square root of the given <value>. For the calculation of the cube root (or n-th root) use the command
POWER with corresponding arguments.

Example

A=~100 =~/ 100 =10,0
EI=1DUT_=1UUT=_1U:U
C=1000% =1000 * =10,00
D=1000000 & = 1000000 & =10,00

A = SQRT(100);

B = POWER(100,1/2);
C=POWER(1000,1/3);

D = POWER(1000000,1/ 6);

MIN, MAX, PARMIN, PARMAX
MIN(<value>,<value>, ... <value>) and PARMIN(<value><value>, ... <value>)

Syntax:

X =MIN(<value>,<value>, ... <value>);

- the command retums the minimal value among the listed arguments; the values are listed one after another (horizontally) in the lay-
out.

X =PARMIN(<value>,<value>, ... <value>);

- the command returns the minimal value among the listed arguments; the values are listed one below another (vertically) in the lay-
out.
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Example

A=MIN(a/b,c+d,e*f),

B =MAX(a/b,c+de*f);
C=PARMIN(a/b,c+d,e*f);
D=PARMAX(a/b,c+d,e*f);

A =MIN (125, a, b, c); - the minimum is selected from the value and variables

1|2 = MIN(a/b, cHd, e*f); ) Dewbordes |
2|5 = MEX(a/b, ctd, e*5); -
2[C = B2RUIN(a/b, c+d, =*E); L
4| D = PARMRX (a/b, c+d, e*D); 5]

crinl cadeefeminl 3 s4506)
A—mln(b ctde f)—mm[zjuiﬁ 6)—05

E:max[%ud of =max[;—.3i45-5J=30

Load the example: MIN_MAX.cls

MAX(<value>,<value>, ... <value>) a PARMAX(<value>,<value>, ... <value>)

Syntax:

X =MAX(<value>,<value>, ... <value>);

- the command returns the maximal value among the listed arguments; the values are listed one after another (horizontally) in the lay-
out.

X =PARMAX(<value>,<value>, ... <value>); A standard mathematical operation

- the command returns the minimal value among the listed arguments; the values are listed one below another (vertically) in the lay-
out.

Example

A=MIN(a/b,c+d,e*f)

B =MAX(a/b,c+d,e*f);
C=PARMIN(a/b,c +d,e*f);
D=PARMAX(a/b,c+d,e*f);
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A =MAX (125, a, b, c); - the maximum is selected from the value and variables

Load the example: MIN_MAX.cls

Trigonometric functions
SIN(<angle_in_degrees>)
COS(<angle_in_degrees>)
TG(<angle_in_degrees>)
COTG(<angle_in_degrees>)
ARCSIN(<ratio>) (from -1 to +1)

ARCCOS(<ratio>) (from -1 to +1)

ARCTG(<ratio>) (from - to +9)

ARCTG(<ratio>) (<value1>, < value2>)

ARCCOTG(<ratio>) (from - to +0)

Syntax:

X =SIN(<angle_in_degrees>);
- the function argument must be introduced in degrees (angle).
X =ARCTG(<value1>, < value2>);

-ARCTG may be used with two arguments; in this case, it returns the arttan of the proportion <value2>/<value1>.
Example

A =SIN(a);

B =COS(a);

C=TG(a);
D=COTG(a);
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A = sinfa}= sin(30,0}=0,50
B=coda)=cod30,0}=0,866
C=tda)=tg30,0}=0,577
D = cotga)= cotg30,0}=1,73

The function ARCSIN may result in NotANumber (NaN) when the input is not an exact number, e.g. (1,00003 > 1.0). The
application automatically rounds off numbers to 10 decimal places; therefore, when the number is exact after being roun-
ded off, the result will be calculated correctly.

The picture shows an example when the input value is not rounded off and it is in fact -1,0000000012 (<1.0).

LY it L) —a gl L= Ll I . il I | ) .
pokus = BRCSIN(h) : [ Enokus=ArcSin[h]=ArcSinf-1]=NaNE|
= ARCSTN{-1.0): S P

Load the example: GONIOMETRIC.cls

ABS<value>

Syntax:

X=ABS(<value>);

- the function calculates the absolute value of the defined argument.

Example

A = ABS(123,456); // returns 123,456
A =ABS(0); // returns 0
A = ABS(-123,456); // returns 123,456

ROUND(<value>, <number_of dec_places>)

Syntax:

X = Round(<value>,<number_of_dec_places>);

- the function rounds off the given value to the given number of decimal places.

Example

A =Round(123.456, 0); // returns 123.000
A =Round (123.456, 2); // returns 123.450
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A =Round (123.456, 5); // returns 123.45600
A= Round (B,2); // returns variable B rounded off to 2 decimal places

Load the example: ROUND.cls

AVERAGE (<variable>,<variable>, <variable>, ...)

Syntax:

Avg = Average (<variable1>, <variable2>,<variable3> ...);
- the function calculates the average from the defined arguments - values or variables.

Example

A= Average (a, b, ¢, d);
A= Average(1,2,3,4);
A =Average (1, 2, c, d);

Load example: Average_Sum.cls

DIV, MOD
DIV(<value>)

Syntax:

X =DIV(<value>, <value>);
- the function returns the integer result of division of the two arguments.

Example

A =DIV(10, 3); // returns 3,0
A =DIV(16, 4); // returns 4,0
A =DIV(27, 5); I/ returns 5,0

-233-


http://design-forms.scia-online.com/help/download/50/en/ROUND.CLS
http://design-forms.scia-online.com/help/download/42/en/Average_Sum.cls

MOD(<value>)

Syntax:

X =MOD(<value>, <value>);

- the function returns the remainder of division of the two arguments.

Example

A =MOD(10, 3); // returns 1,0
A =MOD(16, 4); // retuns 0,0
A =MOD(27, 5); /l retums 2,0
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Mathematical operations - advanced

Hereis alist of advanced mathematical operations in Scia Design Forms Builder.
LOG, LN
LOG(<value>, <base>)

Syntax:

X =LOG(<value>);
X =LOG(<value>, <base>);

When the function is used with a single argument (first syntax), it retumns the result of a logarithmic function with a base 10. If two
arguments are defined, then the logarithmic function is calculated for a base equal to the second argument <base>.

Example

=LOG(100); // returns 2,0
=LOG(1); // returns 0,0
=LOG(0.001); // returns -3,0
=LOG(25, 5); // returns 2,0
=LOG(1, 5); / retums 0,0
=LOG(

1
LOG(0.25, 2); // retums -2,0

LN(<value>)

Syntax:

X = LN(<value>);

- the function returns the natural algorithm (base = e = 2,71828).

Example

A = LN(7.389056); // returns 2,0
A =LN(1); // returns 0,0

-235-



COMPARE

Syntax:

X = COMPARE (<object1>, < object2>); The function compares the defined objects.
X = COMPARE (<number1>, <number2>,<precision> ); The function compares the defined numbers.

The results from the COMPARE command:

e 0-theobjects/numbers are equal;
o 1-thefirst object is larger than the second;
e -1-thefirst object is smaller than the second.

Replace IF conditions with COMPARE when two doubles need to be compared.

If values are compared using the IF command, it is not possible to define the precision of the comparison (is 0.0001 equal to or larger
than 07). This in not like that for the COMPARE command. Using the IF command is still acceptable when you are dealing with con-
tinuous functions, but pay attention to with discontinuous functions.

Tolerance

If two numbers are compared using a defined precision, the function retums 0 (numbers are equal) if:
Max(number1, number2) / Min(number1/ number2)< 1 + 10-Precision
i.e. the ratio of the two numbers is not greater than 1, increased by ten to -(the defined precision).

The precision must be defined as a positive non-zero number, the bigger the number the higher the precision.

Example

X =COMPARE("A", "B"); /| returns O

X =COMPARE("A", "A"); /I retums 1

X =COMPARE("A", "a"); // returns 0

X = COMPARE(true, true); // retumns 1
X = COMPARE (true, false); // returns 0
X = COMPARE (false, false); // retums 1
X =COMPARE(0, 1); // retumns 0

X =COMPARE(1, 1); // returns 1
X =COMPARE(2, 1); // returns 0
X =COMPARE(1.0005, 1, 3); // returns 0
X =COMPARE(1.0005, 1, 4); // returns 1

Precision equal to 3 means that the relative ratio of two numbers is less than 10e-3.

Load the example: COMPARE.CLS
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The example of using command Compare to prevent the division by zero value is in Coding rules here.

LININTERP

Syntax:

doubleD = Lininterp (doubleX, struct Point1, struct Point2 [struct Point3...]);

- it retumns a linear interpolation for value X (on the x-axis) between points Point 1, Point 2, etc.

If the value X is not between Paint 1.and Paint N, the results is NaN (Not A Number).

Points 1to N must be sorted in ascending order for their X coordinates.
Example:

X = LinInterp(-1, point(0, 0), point(1, 10));
X = LinInterp(0.2, paint(0, 0), paint(1, 10));
X = LinInterp(0.6, paint(0, 0), paint(1, 10));

X = LinInterp(2, point(0, 0), point(1, 10));

X = LinInterp(0.8, point(0, 0), point(1, 10), paint(2, 200))
X = LinInterp(1.5, point(0, 0), )

X =Linlnterp (- 1.Point[0.0] Point(1,10 ]= Nan
X =Lininterp (0.2, Point{D,0)Point{1,10}=2

paint(1, 10), point(2, 200)

(
X =Lininterp (0.6.Point(0,0)Point(1,10]}=6
X =Lininterp [2,Point{0 0} Point{1,10 J)=NaN

X =Linlnterp (0.8.Point(0,0)Point(1,10) Point(2,200 )= 8
X =Linlnterp[1.5.Point{0,0 )Point{1, 10 Point{2,200]}= 105 I

Load the example: LININTERP.CLS

CONTAINS

Syntax:

bool B = CONTAINS (stringChild);
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CONTAINS(stringChild) is a method of addressing a structured variable. It can be used to verify whether a structured variable con-
tains the given variable (Child). This sub-variable can be declared only as text. If, for example, a structured variable is of the Force
type, it contains six sub-variables - N, Vy, Vz, Mx, My, Mz - such a variable may be asked whether it contains My and it should
retum TRUE.

The function CONTAINS (string <text>) returns TRUE if the variable contains the sub-variable of the given name <text>. Other-
wise, it returns FALSE.

Example:

struct P = Point(0, 0); - a structured variable contains a point with coordinates X and Y ; therefore, the function
CONTAINS finds X, but not x

bool B = P.CONTAINS("X");

bool B = P.CONTAINS("Y");

bool B = P.CONTAINS("x");

bool B = P.CONTAINS("y");

#d B3 @ X x2ap| F @ u‘{ Q |F‘Obnovit -

1| struct P = Point (0, 0): Kreslit hranice Arial

2| bool B = P.Contains("x"); =

3| kool B = P.Containsz("y"); "

4 | bool B = P.Contains("x");

5| bool B = P.Contains("y"}:
P=Point(0,0}=Point{0,0)=40, 0}
B=P.Contains()=True =True
B=P.Contains()=True =True
B=P.Contains()=False=False
B=P.Contains()=False=False

RANDOM()

The Random class is a generator of pseudo-random numbers. It generates a sequence of numbers that meet certain static require-
ments for randomness.

Methods:

o Next() returns a nonnegative random number.

o Next(Int32) retuns a nonnegative random number, smaller than the specified maximum.
e Next(Int32, Int32) returns a random number within a specified range.

o NextDouble() retuns a random number between 0.0 and 1.0.

More information can be found here (MSDN).

Tools in Dialogue

Hereis alist of commands used in the Dialogue in Scia Design Forms Builder.
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Hide dialogue components by using script

Syntax:

Dialog. GetComponentByName("<name of component>"). Visible = false;

- this command sets the component <name of component> as hidden from within the source code.

The name of a component can be foundinits properties window in the dialogue.

Text
2 Dialog
(Name g
FI AT
Anchor Top, Left
Dock MNaone
> Padding 3333
4 Location
Left 10

Example

IF(visible) { Dialog. GetComponentByName("Panel"). Visible = true;
} ELSE { Dialog. GetComponentByName("Panel"). Visible = false; }
- if the condition "visible" is true -> the dialogue component named "Panel" is visible, otherwise not

NOTE: Put all components which should be hidden in one panel. Switch off visibility for this panel.

Bookmark

Bookmarks command is used for the fast scrolling in the layout in the User application. This command is displayed as a shortcut
(blue label as default) in the Dialogue which moves the layout to the predefined position (Bookmark command in the source code).
The bookmark component is displayed with the blue colour in the Dialogue.

Definition in the Builder:

Define the bookmark in the source code (see the part Syntax).

Add the component Edit control type "Label" to the Dialogue.

Fill the property BookMarkID by the string from the source code.

Define the text in the properties - the text will be displayed in the Dialogue.

H w o=

EiX4ud nu

et Pl e

T
' 9]
p
\ - —
at
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[aercsion [ Imoges | Dses Hooder [ Calek
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The bookmark must be placed carefully in the source code, so it will always lead to the position whichis displayed. It is
possible to combine bookmarks and visible part of the dialogue and layout.

Syntax:

Bookmark("Bookmark_ID");

-Bookmark_ID can be any string but just one word (without spaces).

Example

12 | BOOEMARE ("Fipst™ ;

The blue colour in the Dialogue is editable in the bookmark properties.

TLabel
B
E Appearance
Alignrment Middlel eft
EackCoalor [ ] white
] - "‘L_.I.I Bl -
= Microzoft Sans Serif; 3.25pt:
M ame Microsoft Sans Serf
Size 8,25
It Faint
Bold True
GdiCharSet 1
GdiferticalFont Falze
| talic Falze
Strikeout Falze
IInderline True
FareColor B Bl
= _Rehawinr

Load the example: Bookmark.cls and Bookmark.CLC
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Calculation and/or input from external files

LoadExternCLC

Syntax:

<variable>=LoadE xternCLC("file_path/file_name.clc");

The command LoadExternCLC will load a new component to the layout (if the following command is DRAW) or calculate (if the fol-
lowing command is CALCULATE). The component should be defined by code in a previously prepared *.CLC file. Both files are
linked and changes in the loaded file are visible in the current layout after refresh. External files may be displayed in the layout or
these can be calculated in the background (see chapters DRAW and CALCULATE).

External files are always loaded to a object variable. If more external *.CLC files are loaded to the current *.CLS file, it is necessary
to use different names for the variables in order to avoid conflicts in the loaded data.

If the current *.CLS and external *.CLC files are saved in the same folder, then the name of the *.CLC is sufficient to call it. If the

CLC file is stored somewhere else, afull path is required.

Anexternal *.CLC file is loaded to a variable of type object.

The next command defines what should be done with the external file; it is not possible to make use of the LoadE x-
temCLC command without the definition of either the DRAW or CALCULATE command. See chapters DRAW and
CALCULATE.

Example

LoadExternCLC("Extemn.clc");

TEXT ("Load extern:"):
ExternM = LoadExternCLC {"ExtswrnM.CLO") !
ExternM.DRAW (true) ;

Load the example: EXTERN.zip

Save these files to the same folder and open them in Scia Design Forms. The file Extern.CLS contains code for loading
the files ExternN.CLC and ExternM.CLC; changes in ExternM.clc and ExtemnN.clc will become visible when Extern.CLS
is compiled.

ExternA.CLS contains ExternB.CLS.
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CALCULATE

Syntax:

<ExternCLC>.Calculate();
<ExternCLC>.Calculate(bool TransferVariables);

- the function runs the code in an external CLC without displaying results in the layout.
(bool TransferVariables)
The boolean variable TransferVariables defines whether values should also be transferred between the current and external *.CLC

files. A TRUE value of the boolean variable means that the values from the external CLC will be loaded. FALSE means that the cur-
rent values, if defined, will be used.

extern2 Calculate(true):
TEXT(" Value = from extern2 ")
extl = extern? x;

If the boolean variable TransferVariables is not set thenit is automatically set to False.

Load the example: EXTERN.zip

Problems may occur when a variable has the same name in the current and external CLC; if a variable is transferred from
one file to another when the boolean parameter is set to True , the variable in the current CLC will be overwritten.

DRAW

Syntax:

< ExternCLC>.Draw();
< ExternCLC>.Draw(bool TransferVariables);
< ExternCLC>.Draw(bool TransferVariables, int LayoutIndex);

- the command displays the external *.CLC file in the layout of the current form.

(bool TransferVariables)

The boolean variable TransferVariables defines whether values should also be transferred between the current and external *.CLC
files. A TRUE value of the boolean variable means that the values from the external *.CLC will be loaded. FALSE means that the
current values, if defined, will be used.

(int Layoutindex)

The variable Layoutlndex defines which layout defined in the external *.CLC file will be displayed in the current layout. If the variable
is not set, the layout of the current calculation will be used. Values that are allowed for this argument are the layout names in the
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external *.CLC file, or the consecutive number of a layout.

ITEXT{"Load 2nd layout fram ExternM:"):
extern ;= LoadExternCLC["ExternM_clc");
extern. Oraw(True, 2);

The first argument takes up a boolean value - TRUE, and the second argument is the integer 2. It means that values WILL
BE loaded to the external *.CLC file and the second layout will be displayed in the layout of the current file.

Load the example: EXTERN.zip

DRAW(True), DRAW(False), DRAW()

Draw(True) - Variables with the same name (symbol) are synchronized in current and external calculations. The current calculation
displays the component of the external calculation; it uses values from the current CLC and rewrites the values which come from
the external *.CLC file.

ATTENTION!. The current *.CLC could thus have values of variables, used in the calculation, that are different from the
values defined and displayed in .

Draw (False) - variables from the current file are not transferred to the external file and current values are not changed.

Draw() - the default value for the function argument is set to False, variables are not transferred.

Access to variables

Variables can be referred to only if the external CLC has been loaded.

The dot convention is used to access the external variables.

TEXT("Extern2 will send value x if A=4");
extern? = LoadExternCLC{"extern2 clc”);
wtern? A =& |

externZ Calculateftrue);

TEXT{" Value = from extern2 :");

extl = extern? x

|
Please, use the correct format for SDF version 4 - the command is extern2= LoadExternCLC ("extern2.cls);

Example

M av ExternCLC.MRd,y; - the value MR d is loaded from the external *.CLC file.
extern2.A = 5; -the value 5is set to the variable A of extern2.cls.
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ExternCLC without predefined variables (type object)

The external CLC can be displayed or calculated without using the variable type object.

Syntax:

LoadExternCLC("<path to the extern file>"). Draw(<parameters>);
- load and display external CLC, or

LoadExternCLC("<path to the extern file>"). Calculate(<parameters>);
- load and calculate external CLC.

When the shorter syntax is used (shown in this paragraph) the link to the external CLC is not saved to a variable. The user
cannot access the variables which are calculated in the external file.

Reading values from external XML files (CustomDataTable)

Values from an *. XML file, which are often used by Custom libraries in the Dialogue, can be loaded without inserting the Custom lib-
rary to the Dialogue. Values are saved inthe CLS in an object variable.

* XML files must be saved in C:\Users\Public\Documents\DesignForms_version\CustomLibrary\... It is possible to save the
* XMLs to a subfolder and use the subfolder in the path to the file in the source code.

* XML files could also be created in the Custom library editor, and these will be readable by SDF BUILDER application. It is pos-
sible to create any user-defined database and use the values in a calculation.

Values from external XML files are loaded without any conversion (as text), this saves time during the loading process. If
data should be converted, then use this command: new CustomDataTable(<file_name>.xml>).Convert();
This method, however, is quite time-consuming.

Syntax:

object <variable_contains_XML> = new CustomDataTable("<file_name>.xml");
- the whole table from the *. XML file is loaded to the new variable of the type ‘object'.
object <variable_name> = <variable_contains_XML>.Rows[i].ltemArray[y];

-the value from the it" row and ycolumn s loaded to the variable <variable_name>, it is loaded from the object with XML data (cre-
ated by the previous syntax); the value is saved as text.
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Example

object DT = new CustomDataTable("EC_1992-1-1_Table_4.4N.xml");
object X = DT.Rows[0].ItemArray[5];

- the whole XML is loaded to the object variable DT as text;

- variable X takes up the text value from DT in row zero and column 5.

Load the example: CustomDataTable_simple.zip

Load the example: CustomDataTable.zip

More information on the web can be found here.

CONVERT()

Syntax:

object <variable_contains_converted XML> = <variable_contains_XML>.Convert();

- the command converts all data from text to numbers; if the variable in *. XML has units, then the initial form or unit is used during
the converting process (see the example below).

double <variable> = <variable_contains_converted XML>.Rows][i].ltemArray[y];

- the value from row i and column y from the object with converted data from XML is saved to a new variable; the variable is saved
as anumber.

Example

If the *. XML file contains a variable in MPa and the user uses the command CONVERTY(), the values is converted to Pa.
Units are not automatically added.

e.g.

object DT = new CustomDataTable("EC_1992-1-1_Table_4.4N.xml");

object CONVERTED = DT.Convert();

double D = Converted.Rows[0].ItemArray[5];

- The DT variable assumes the XML data without conversion (loaded as text); if e.g. 20 MPaiis defined in the *. XML file,
the value is displayed as 20 in the layout;

- The CONVERTED object assumes all datain DT, after these are converted to numbers; in the same example, the
value in the CONVERTED variable will be 20*108.

- Dis number taken from the CONVERTED variable from row 0 and column 5.
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If a unit should be defined, it must be defined in the variable which loads the value from the main variable with XML data.

Load a simple example: CustomDataTable_simple.zip

GetStructure()

Syntax:

object <structured> = <variable_contains_XML>.GetStructure( <variable_contains_XML>.Rows]i]);
- it loads a row with values and save it to a structured variable <structured>.
double <variable> = <structured>.<column_name_in_XML>;

- it saves a single value from this row to the variable <variable>.

Example

object B = DT.GetStructure(DT.Rows|[3]);

double A = B.XC4;

- DT contains data from the *. XML file without conversion (stored as text);

-variable B is a converted structured variable from the 3 row (contains all data from this row);
- variable A loads the value from the column named "XC4" in the * XML file.

Load a simple example: CustomDataTable_simple.zip

Special EN functions for civil engineers
EuroCode.SteelSectionPressureClass(struct CS, double fy);

EuroCode.SteelSectionBendingClass(struct CS, double fy)

This class of functions are used to refer to commonly used properties defined in the Eurocodes.

Syntax:

double D = EuroCode. SteelSectionPressureClass(struct CS, double fy) - Returns the cross-section class according to
EN 1993-1-1:2005, for pure compression. Arguments:

e CS -astructured variable which contains cross-section parameters (included in the steel cross-section library);
o fy-yield strength of the selected steel.
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double D = EuroCode. SteelSectionBendingClass(struct CS, double fy) - Returns the cross-section class according to
EN 1993-1-1:2005, for pure bending. Arguments:

e CS -astructured variable which contains cross-section parameters (included in the steel cross-section library);

o fy-yield strength of the selected steel.

Example

double SectionClass = EuroCode. SteelSectionBendingClass(I0.CS.Geometry, fy);

- the value calculated by the source code is loaded to the variable SectionClass - it contains a number defining the cross-
section class (1-4);

-10.CS.Geometry - the first argument defines which cross-section should be used; the cross-section is defined by select-
ing it in the steel cross-section library in the dialogue. The defaullt library target node name is CS; other names can be
defined for multiple section libraries in the same calculation form;

- fy - the second argument is loaded from variable fy

Load the example: Check of bending with.CLS

This example is also available in the setup of Scia Design Forms.

MaterialDiagram()

This command creates an object variable that describes the stress-strain curve of a material. The object variable contains points
(also structured variables), which define the material constitutional law, if connected with lines.

Syntax:

object <variable_name> = new MaterialDiagram(< & > S0>,<8,>,<0,>,. 2);

sig3
I |
epsi,sigl | |
eps2 epsd
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Example

object MD1 = new MaterialDiagram(0, 0, 0.001, 20000000);
-the new material diagram is loaded to the object MD1; it consists of two points: (0,0) and (0.001,20*108).

Load the example: MaterialDiagram.CLS

ReinfBar()

The function ReinfBar constructs a structured variable that requires 3 parameters. The first two parameters are the position of the
reinforcement bar (coordinates); the third parameter is the bar diameter. Units are not defined, all values remain in the default Scia
Design Forms units. This allows for the parameters to be properly referred to afterwards. Units may be defined later on.

Syntax:

ReinfBar(double X, double Y, double D);

- the command creates a new reinforcement bar at coordinates (X,Y) with D as diameter.

Example

ReinfBar (x Y ,16); - the position is defined by x 13Yy the diameter is 16 (when the parameter is used in source code,
the unit "mm" should be defined).

Stress-strain diagram functions

Here are some additional functions for creating stress-strain diagrams for concrete and reinforcement:

ConcreteDiagramULS()

Syntax:

object[] ConcreteDiagramULS = ConcreteULS diagram(double o double Yo bool Char);

.- the coefficient takes into account long-term effects on the compression strength and negative effects resulting from the man-
ner of load application;

y . - the coefficient corresponds to the partial safety factor for concrete strength;
C

Char —the boolean variable defines whether characteristics or design values will be used.
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ConcreteDiagramSLS$()

Syntax:

object([] ConcreteDiagramSLS = ConcreteSLS diagram(double kfck, double @, bool Tension)

kfCk - the coefficient defines the maximal concrete strength;
@ - corresponds to the creep coefficient;

Tension - the boolean variable defines whether the tensile or compressive portion of the stress-strain diagram will be used.

ReinfDiagramULS$()

Syntax:

object] ReinfDiagramULS = ReinfULSdiagram(yS, double CoeffsSLI d)
Yg- corresponds to the partial safety factor for the reinforcement material;
CoeffsSu q coefficient for the calculation of design stress in the reinforcement.

ReinfDiagramSLS$()

Syntax:

object[] ReinfDiagramSLS = ReinfSLSdiagram(double kfyk)
kfyk - coefficient of maximal strength limit for the reinforcement;

The rest of values are loaded from the material library.

Example

A function from an external file is loaded:
object Extern = LoadExternCLC("StressStrain_Diagram.clc");
object [] Diagram = Extern.ConcreteULSdiagram(acc, Yo Char);

or use this command:
object [] Diagram = Extern.ConcreteULSdiagram(1,0, 1,5, False);

Load example: StressStrain_Diagrams.CLS

Enum

Enums:
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e ArrowShape - defines settings for per drawn arrow. Used in Graphics (dimensions, leader, arrow, ...)
¢ ContentAlignment - defines text alignment, alignment of cell content, etc. See more here.

o DashStyle - defines the style of a dashed line. see more here.

o FontStyle - defines font style (Bold/Underline/Italic). see more here.

o HatchStyle - defines the style of HatchBrush. see more here.

e PointStyle - defines point style in graphs drawn with the GRAPH command.

User class

Find more information on classes here on Wikipedia.

Syntax:

class <Class_Name> {
<Class_Properties>
<Class_Methods>

}

- these commands describe the user-defined class in the source code.

Example

class Test{
double X;
double Y;

Initialise:
object <Varianble_Name> = new <Class_Name>();

Load an example: Class.cls

Usage:

A user class can be used to encapsulate a logic block of properties (values) and functions. The user may create multiple instances
of one class type to make the script more clear, organised and using the form more efficient.

Seealso: MSDN online help.
User functions

Find more information about functions here on wikipedia.

User functions can be created in a user class or these may be loaded from an external form (see more about the LoadExternCLC
command in this separate chapter).

User functions may be used (1) in equations or (2) to export data to the output.
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Syntax:

<type> <function_name>(<parameters>){
<function_body>
return <value>;

}

- this script creates a new function in the source code.

A user-defined function is described using (see notation in 'sybtax'):

o type-type of the returned value: double, string, boolean, or object;

o function_name - name of the function; it may contain letters, numbers and underscore; the first character must be a let-
ter;

e parameters - an array of parameters separated by commas; a parameter is defined by parameter type and parameter
name;

o functions_body - standard SDF script;

o return- the output value is called by the command "retum"; when a value is not defined, a "null" value is returned.

Example

double Test(double X) {

TEXT("X ="& X);

A =log(X);

return A;

}

Test(213);

R = Test(213);

- the function calculates log(X) and returns the value - R = log(213);
- if acommand s introduced in the function after the RETURN command, it will not be displayed; the return command ter-
minates the function;

- the returned value is stored in variable R.

1gdouble Test (double X} { T e Arial
p TEXT("% = " & X): =
1E A = log(X): E
4 return A; E =
5
'; iEXT ("Call local procedure:™): Call local procedure: X =213
7| Test(213) ; A=log(X)=log{2131=2.33

Load the example of an easy function: Functions-easy.cls

Load the example with two functions: Functions2.cls
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Load an example of loading external user function: user_function_extern.zip

Load a more complex example: Functions.cls

Static Math class

Static class "Math" contains:

o Math.E = 2,7182818284590452353
o Math.PI = 3,14159265358979323846

e Math.GetPolynomRoots(IList Coefficients) - find roots of general polynom (level up to 100)

GRAPH

In Scia Design Forms, a graph is a type of visual component generated by means of commands from the source code. In the layout,
the entire graph may be selected as a single component. In addition, a POINT ora LINE, defined by an array of points (by coordin-
ates), can be drawn inside a graph.

A graphis composed of two principal parts:

¢ Anobject defined by the NEW GRAPH command - contains graph axes with labels and gridlines;
e Paint orline objects drawn in the graph.

How to define a graph:

Define a graph object using the NEW GRAPH(); command;
Prepare the variables that will contain the function to be displayed (coordinates of points that will define the graph);
Define the line style;

1

2

3

4. Define additional points on the graph, if needed;

5. Define additional visual elements of the graph - axes, labels, fonts, etc.
6

Draw the graph (to display in layout).
object <variable> = new Graph();

The graph object can later be drawn using the command object <variable>.Draw(<width>, <height>);

Syntax:

object <variable> = new Graph();

- it defines an object of the GRAPH type; the object properties are object name, names of axes, division of axes, scale for axes divi-
sion, and formatting of the labels and values on axes.

Example

object G = new Graph();
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object <variable>.Draw()

Syntax:

object <variable>.Draw(<width>, <height>);

- this command draws a previously defined graph into a visual component in the layout with the given size <width>x<height>.

Example

G.Draw(600, 400);
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Load an example: Graph_line.cls

Definition of geometry in graphs - array of points
Line definition - an array of points (by coordinates)
Todraw lines inagraph, a variable of type array has to be defined. The function used to define a line specifies an array of points.
Syntax:
object[] <variable> = new object[];

- it defines an container object that will store point coordinates. The object will later on be used to define the line in the graph.
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Example

|Dbject:: Ptsl = new object[]:

Points (point is defined by the X and Y coordinates) must be assigned to the object - e.g. usinga FOR cycle:
object[] Ptsl = new object[]:

object[] Pts2 = new object[]:

/' create data p:-i::ts|
FOR{i, 0O, Count)
Ptzl[i] = new PointD{(i, 1000%s3in{i}}):
Pts2[i] = new PointD({i, 1000*3in(3*i)) -,
}

- the example contains a FOR cycle that draws two different sin curves (the X-coordinate i is paired with the Y-values sin
(i) and sin(3i) respectively).

Load an example: Graph_line.cls

Definition of geometry in graphs - points

Syntax:

object <variable>.AddData(new PointF(<X>, <Y>), new Pen(Color<colour_name>, <thickness>));

The function parameters are: two points defined by means of coordinates using the POINT C# function (more here), colour defin-
ition and thickness, optionally also a drawing style (see the example below).

Example

G.AddData(new PointF(100, 500), new Pen(Color.Red, 2));
G.AddData(new PointF(100, -500), new Pen(Color.DarkGreen, 3), PaintStyle.Cross);
G.AddData(new PaintF(300, -500), new Pen(Color.Blue, 0), PaintStyle.Rect);

-254 -


http://design-forms.scia-online.com/help/download/42/en/Graph_line.CLS

Chapter 96

G.AddData(new PointF(300, 500), new Pen(Color.Black, 0), PointStyle.Diamond);
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Load an example: Graph_point.cls

Basic brush of new Pen type

Basic new Pen brush settings (Color.<colour_name>, <thickness>);

Syntax:

<variable>.AddData(<co-ordinates_object>, new Pen(Color.<colour_name>, <thickness>);= <value>;

- it draws a line defined by the coordinates object using a pen with fixed colour and thickness;

It the thickness is set to 0 - the thinnest possible line is drawn.

Example

G.AddData(Pts2, new Pen(Color.DarkGreen, 3));
- graph G object with coordinates from Pts2 is drawn in dark green with a thickness of 3.
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Load an example: Graph_brushes.cls

Brush of Gradient type

LinearGradientBrush()

GRADIENT is one of the two options for brush adjustment when drawing lines in graphs. Using the brush, the user can draw lines in
graphs in two-colour gradient. The gradient angle may be defined by using one of the two command arguments. This brush can be
used tofilling the polyline (see a separate chapeter).

Syntax:

object <variable> = new LinearGradientBrush(new Point(X, Y), new Paint(X, Y), Color.<colour_name>, Color.<colour
name>);

- the parameters of this function are: the two points defining the colour-gradient angle, and the two gradient colours (in the included
example these are black and red).

Example

object B = new LinearGradientBrush(new Paint(0, 0), new Point(0, 150), Color.Black, Color.Red);
- point 0,0 and point 0,150 define the gradient direction, the line s filled with black and red in gradient.
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Graph caption
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Load an example: Graph_brushes.cls

Brush of Hatch type

HatchBrush()

This is another option for brush adjustment for drawing lines in graphs. Instead of a solid colour, the user can use a hatch pattern to
fill aline. The function allows the user to adjust the pattemn of the used hatch, as well as the foreground and background colours.

Syntax:

object <variable> = new HatchBrush(HatchStyle.<hatch_pattern>, Color.<colour_name>, Color.<colour_name>);

-ahatchis used for the graph line.

The parameters are:

e hatch pattems;
o hatch (foreground) colour;

e background colour.
A list of patterns can be found here.

For example:

e Horizontal - a horizontal patter;
e Vertical - a vertical pattemn

e Cross - both horizontal and vertical patterns combined in one pattem;
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o DiagonalCross - a diagonally oriented Cross pattern;
e Percent25- The ratio of foreground to background colour is 25:75.

Example

object B = new HatchBrush(HatchStyle.DiagonalCross, Color.Red, Color. Transparent);
- the hatching combines two perpendicular sets of lines, the foreground colour is red, the background is set to transparent
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Load an example: Graph_brushes.cls

Definition of graph properties - labels

All following steps must be set as invisible in the layout, as these define visualization settings and are of no interest to the user of

the calculation form.

<variable>.Caption.Caption - Graph title

Syntax:

<variable>.Caption.Caption = "<graph_name>";

- it writes atitle above the graph.
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Example

G.Caption.Caption = "Graph caption;

Graph caption

<variable>.Caption.Font = new Font() - Graph title font

Syntax:

<variable>.Caption.Font = new Font("<font>",<font_size>);
- it sets the font type and size of the graph title.
Example

G.Caption.Font = new Font("Arial Black", 12);

<variable>.XAxis.Caption - Name of the X-axis

Syntax:

<variable>.XAxis.Caption = "<x_axis_name>";
- it writes a name (label) on the x-axis.

Example

G.XAXxis.Caption = "X-axis caption [m]";
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An alternative notation for the Y-axis: G.Y Axis.Caption = "Y-axis caption [m]";
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<variable>XAxis.Font= new Font() - X-axis label font

Syntax:

<variable>.XAxis.Font = new Font("<font>",<font_size>);

- it sets the font type and size for the X.axis.

Example

G.XAXxis.Font = new Font("Calibri", 12);

An alternative notation for the Y-axis: G.YAxis.Font = new Font("Calibri", 12);
Definition of graph properties - values

All following steps must be set as invisible in the layout, as these define visualization settings and are of nointerest to the user of
the calculation form.

Axis grid size and grid scale

<variable>.XAxis.MajorStep - X-axis grid size

Syntax:

<variable>. XAxis.MajorStep = "<x_axis_step>";

- it sets the X-axis grid size

Example

G.XAxis.MajorStep = 25;
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An alternative notation for the Y-axis: G.YAxis.MajorStep = 250;
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<variable>.YAxis.Scale - Axis-step scale

Syntax:

<variable>.YAxis.Scale = <value>; // sets the Y-axis grid size

Example

G.YAxis.Scale=0.001;
-the Y.axis stepis 1000 times smaller than the real dimension
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An alternative notation for the X-axis: G.XAxis.Scale = 0.001;

Axis value format

<variable>.YAxis.Format - Axis value format

Syntax:

<variable>.YAxis.Format = <value>;

- it sets the Y-axis value format (0.000, 00.00...)
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Example

G.YAxis.Format = "0.000"
0,250

0,000

0,250

An alternative notation for the X-axis: G.XAxis.Format ="0.000";

Tables in the layout
Inorder to create clear calculation reports it is often useful to organize data (input, descriptions, images, output values, etc.)into

tables in the layout. A tables displayed in the layout is declared as an object variable. Each cell of the table can be then assigned a
value through the script using indexes.

A table in the layout has:

e Tablestyle- pen, colours, etc.;
e Cellcontents.

Todefine atable:

define a new Table() object;
define the cell content by indexing to each cell;

1
2
3. define the line style, colour, font (for cells, rows or columns);
4. defineindividual table parts - axes, labels, etc.;

5

display the table;

Syntax:

object <variable> = new Table(<number_of_columns>);

- it defines a Table object. The object is later displayed using the command object <variable>.Draw();

Example

object T = new Table(4); - it defines a new table with 4 columns.
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object <variable>.Draw()

Syntax:

object <variable>.Draw(<width>, <height>);

- the command displays the predefined table in the layout as a visual component .

Example

T.Draw();

Column with text
Column one | Second column Image
and formula

Hello world!
1 10 X=X+1=0+1=1

S I o Scia O

—
X=X+1=1+1=2 ]
—

Design Forms =—=

Hello warld!
) = X=X+1=2+1=3

Hello warld!
4 40 X=X+1=3+1=4

Hello world!
X=X+1=4+1=5

Load the more complex example: Table_complex.CLS

Table - content definition

Eachcellinatable is defined by indexes of rows columns.

<variable>[<row_index>][<column_index>].Value = "<text>"

This defines the text to be displayed in the table cell with row number <row_index> and column number <column_index>.

Syntax:

<variable>[<row_index>][<column_index>].Value = "<text>";

- it displays the text in the defined cell.
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Example

T[0][0]. Value = "Column one"; - the text "Column one" will be displayed in the first row of the first column

Column one | Second ci

Use the commands for Width and Wrap to define a multiline text, see the chapter below.

If the cell has predefined width, the content maybe automatically wrapped, see the command Wrap = true.

FOR(i, 1, 5){
T[il[2].Value = "Hello world!";
}

- each cell of the second columniis assigned the text "Hello world!"

Load an example: Table_layout_content.cls

Wrap = true

The cell content with this property will be automatically wrapped. Text is divided in white-space characters.

Conditions:

o Width of the cell is greater than zero (= is set);

e Thewrapping property is set to true.

Syntax:

<variable>.Columns][i]. Width = <value>;
<variable>.Columns]i]. Wrap = true;

- the text in the i column will be wrapped. The defined width (<value>) will be used.

Example

T.Columns[0]. Width = 100;
T.Columns[0].Wrap = true;
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T[0][0]. Value = "This text will be wrapped into multiple lines with respect to the user-defined column width and padding!”;

This text
will be
wrapped
into
multiple
lines with
respect
to
uset-defined
column
width and
padding!

Auto-wrapping is applied only to cells which contains values. Cell with instructions (TEXT, IMG, ...) are not affected!

Table - shape definition

A table can be defined in the layout:

o Usinga pen for outside border lines - <variable>.BorderPen = new Pen(Color.<colour>, <thickness>);
o Using a pen forinside border lines - <variable>.GridPen = new Pen(Color.<colour>, <thickness>);

o Using the font for any row - <variable>[<index>].Font = new Font("[<font_name>]", <size>);

o Using a pen for any row - <variable>[<index>].BorderPen = T.BorderPen;

o Using column alignment - <variable>.Columns|<index>].Alignment = ContentAlignment.MiddleCenter;

Column definition:
<variable>.Columns[<index>] ...
Row definition:
<variable>[<index>] ...

Alignment in tables - columns

<variable>.Columns[<index>].Alignment = ContentAlignment.<alignment>;
Adjusts alignment of table columns.

Syntax:

<variable>.Columns[<index>].Alignment = ContentAlignment.<alignment>;
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Example

T.Columns[2].Alignment = ContentAlignment.MiddleCenter;

Alignment in tables - rows

<variable>[<index>].Alignment = ContentAlignment.<alignment>;
Adjusts alignment of table rows.

Syntax:

<variable>[<index>].Alignment = ContentAlignment.<alignment>;

Example

T[0].Alignment = ContentAlignment.MiddleCenter;

Pen for outside border lines

<variable>.BorderPen = new Pen(Color.<colour>, <thickness>)

Syntax:

<variable>.BorderPen = new Pen(Color.<colour>, <thickness>);

Example

T.BorderPen = new Pen(Color.Green, 3);

Load an example: Table_pen.cls

Pen for inside border lines

<variable>.GridPen = new Pen(Color.<colour>, <thickness>)

Adjusts the pen for the inside border lines of atable.
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Syntax:

<variable>.GridPen = new Pen(Color.<colour>, <thickness>);

Example

T.GridPen = new Pen(Color.DarkRed, 1);

Load an example: Table_pen.cls

Pen for outside border lines of a single row

<variable>[<index>].BorderPen = <variable>.BorderPen
Adjusts the pen for any table row.

Syntax:

<variable>[<index>].BorderPen = <variable>.BorderPen;

<variable>[<index>].BorderPen = new Pen(Color.<colour>, <thickness>);

Example

T.BorderPen = new Pen(Color.DarkRed, 3);
T[0].BorderPen = T.BorderPen;
- The previous pen settings for outer border lines will be used also for the inside border lines of the row with index 0

Load an example: Table _to_layout.cls

Font for a single row

<variable>[<index>].Font = new Font ("<font>", <size>)

Adjusts the font for any table row.
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Syntax:

<variable>[<index>].Font = new Font ("<font>", <size>);

Example

T[0].Font = new Font("Arial Black", 12);

- adjusts the font for the first table row.

Column one

Second column

Column with text
and formula

10

Hello world!
X=X+1=0+1=1

Cell padding

<variable>.Padding.All = <value>

The cell padding specifies the offset (in px) from the cell border to the cell content to the whole table.

Syntax:

<variable>.Padding.All = <value>;

Example

T.Padding.All = 15; - it defines padding 15 px for all cells in the table.

<variable>[i].Padding.All = <value>

The cell padding specifies the offset (in px) from the cell border to the cell content to the whole i-row.

Syntax:

<variable>[i].Padding.All = <value>;
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Example

T[1].Padding.All = 15; - it defines padding 15 px for all cells in the second row (index 1).

<variable>[i][y].Padding.All = <value>
The cell padding specifies the offset (in px) from the cell border to the cell content to the cell with indexes i, y.

Syntax:

<variable>[i][y].Padding.All = <value>;

Example

T[1][0].Padding.All = 15; - it defines padding 15 px for the first cells on the second row (index 1,0).

Load an example: Cell_padding.cls
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Graphics

Graphic operations provide vector graphics in the calculation layout.
A graphic object is saved in the variable type "Graphics" (command new Graphics() ).

The graphics allows to create polygons, lines, dimensions, hatched areas and similar.
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new Graphics()

The command creates the Graphics object. This object will contain all graphics data. All other commands for graphics uses dot-con-
vention which starts with this object (e.g. G.DrawArc(...) - the new arc is visible when graphics object G is displayed in the layout).

Syntax:

object <variable> = new Graphics();

Example

object G = new Graphics();

Draw() - draw graphics, parameters

The graphics in the object is drawn to the layout. The drawing size has different parameters (width, height, zoom, angle ...).
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Draw(zoom)

Syntax:

<variable>.Draw(<zoom_value>);

- it draws all elements which are defined in the graphics object with the predefined zoom, this syntax is the fastest one

Example

G1.Draw(1); - object G1 is drawn with no zoom.

Draw(width, height, boolean of aspect ratio)

Syntax:

<variable>.Draw(<width>, <height>, <boolean_of_aspect_ratio>);

- it draws all elements to the bounding box with predefined sizes, the boolean parameter defines if the aspect ratiois True or False.
This syntax is much slower then the first one (about 50-times slower).
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Example

G1.Draw(500, 300, false); - object G1is displayed in the bounding-box 500x300, the sizes don't respect its original ratio.

G1.Draw(500, 300, true); - object G1is displayed in the bounding-box 500x300, the sizes respect its original ratio, if the
sizes of the bounding-box is not in the correct ratio, the default value is the smaller one, the second size is recalculated
according to the ratio. In this case 300 will stay and 500 will be changed.

Draw(enlarge horizontal, enlarge vertical, rotation angle)

Syntax:

<variable>.Draw(<enlarge_horizontal>, <enlarge_vertical>, <rotation_angle>);

- it draws all elements, it allows to enlarge the size of both sides and rotate the graphics according to the predefined angle.

Example

G1.Draw(1.5, 1.2, 30); - object G1 s displayed 1,5x bigger in the horizontal direction, 1,2x bigger in the vertical direction
and rotated by 30°.
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Draw(width, height)

Syntax:

<variable>.Draw(<width>, <height>);

-it draws all elements to the bounding-box with predefined sizes. This syntax is much slower then the first one (about 50-times
slower).
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Example

G1.Draw(500,300); - object G1is displayed in the bounding-box 500x300 px.

Load the example with all parameter types: Draw.cls

DrawGraphics() - one graphics to another

This command draws one graphic object to another graphic object. It allows user to prepare some part separately and then add it by
one command.

DrawGraphics(<other_graphics>, <movement_x><movement_y>)

Syntax:

<variable>.DrawGraphics(<other_graphics_variable>, <movement_x>, <movement_y>);

- it draws external graphics to the predefined position to the current one.
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Example

G.DrawGraphics(G1, 0, 50);- it draws external graphics G1 to the graphics G on position X = 0, Y = 50. No zoom is used.

Text in graphics G1

jjraphics G

DrawGraphics(<other_graphics>, <movement_x>, <movement_y>, <angle>)

Syntax:

<variable>.DrawGraphics(<other_graphics_variable>, <movement_x>, <movement_y>, <angle>);

- it draws external graphics to the predefined position and with the predefined rotation to the current one.

Example

G.DrawGraphics(G1, 0, 50, 45);- it draws external graphics G1 to graphics G on position X = 0, Y = 50 and rotate it by
45°. Nozoom is used.
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DrawGraphics(<other_graphics>, <movement_x>, <movement_y>, <zoom_x>, <zoom_y>, <angle>);

Syntax:

<variable>.DrawGraphics(<other_graphics_variable>, <movement_x>, <movement_y>, <zoom_x>, <zoom_y>,
<angle>);

- it draws external graphics to the predefined position in the current one. Parameters are zoom, position and rotation.

Example

G.DrawGraphics(G1, 0, 50, 1.5, 1.2, 30);- it draws external graphics G1 to graphics G on position X = 0, Y = 50, its big-
ger 1,5x in horizontal direction, 1,2x in vertical direction and it rotates G1 by 30°.
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Load the example with all parameter types: DrawGraphics.cls

UCS operations

Each graphics is drawnin User coordinate system. This system is defined by its origin and directions of axis X and Y. This UCS
may be moved and modified by the following commands. The graphic objects is then drawn step by step - see overall example.

SaveUCS

This command saves the current used UCS. All UCS systems are saved to the memory with the specified index. The index is
unique identifier of the UCS system.

Syntax:

<variable>.SaveUCS (<index>);

- it saves the current user coordinate system under the defined index.
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Example

G.SaveUCS(0); -it saves the current used UCS to position 0.

LoadUCS

This command loads the previously saved UCS.

Syntax:

<variable>.LoadUCS (<index>);

-it loads a previously saved UCS which is defined by the index.

Example

G.LoadUCS(0); - it loads UCS with index 0.

MoveUCS

This command moves the current UCS to the specific location. The new position of the system origin is defined by coordinates X
andY (double values).

Syntax:

<variable>.MoveUCS (<x>, <y>);

-Move UCS to defined location - x, y.

Example

G.MoveUCS(150, 0); - it moves UCS to the new origin 150,0.

RotateUCS
This command rotates the current UCS by a defined angle (in °).

Syntax:

<variable>.RotateUCS(<angle>);

-it rotates UCS by a specific angle.
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Example

G.RotateUCS(30); - it rotates UCS by 30°.

ScaleUCS

This command scales the current UCS (the drawn graphics) in directions X and Y. If one axis is scaled by 2 it means that the graph-
ics will be displayed twice longer in this direction.

Syntax:

<variable>.ScaleUCS(<scale_x>, <scale_y>);

-itscales UCS in X and Y direction.
Example

G.ScaleUCS(2, 1);

- Scale actual graphics by 2in X-axis and by 1inY-axis.

Overall example

object G = new Graphics();

object LinGradBrush = new LinearGradientBrush(new PointF(250, -100), new PointF (250, 0), Color.Blue, Color.Red);
G.FillCircle(0, 0, 100, Color.Green);

G.SaveUCS(0);

G.MoveUCS(150, 0);

G.RotateUCS(30);

G.ScaleUCS(2, 1);

G.FillCircle(0, 0, 100, LinGradBrush);

G.LoadUCS(0);

G.Draw(1);

- it draws a green circle with diameter 100 with the centerin 0,0. Its UCS is saved under index 0.

- the origin of USC with index 0is moved to 150,0, the UCS is rotated by 30°, the scalein X is 2andin Y is 1.

- the second circle is drawn with linear gradient brush from blue to red with diameter 100, the center of the second circle is
0,0 but this is already moved and modified UCS. The second UCS is scaledin Y direction, so the circle is displayed as
ellipse.

- the original UCS withindex 0 is then loaded back.

- the whole graphics is drawn with zoom 1.
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Load the example; UCS Operations.cls

Angle

This command changes the rotation of the graphic object from 0° to the defined value.

Syntax:

<variable>.Angle = <value>;

-valuein®

Example

G.Angle = 30; - it rotates the object G by 30°.

Brushes

This command defines the hatch patern for a Brush whichis used for afilling the graphics object. The command Lin-
earGradientBrush is used for filling the polygon graphics.

The parameters are:

e hatch pattems;
e hatch (foreground) colour;

e background colour.

Alist of patterns can be found here.
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Syntax:

object <name> = new HatchBrush( HatchStyle.<hatch_pattern>, Color.<colour_name>, Color.<colour_name>);

- it defines an object for a hatch brush type with tow colours - the first colour is foreground colour and the second is background col-
our.

object <NameOfObject> = new SolidBrush(Color.<colour_name>);
- it defines and object for a solid brush type with defined colour.

object <NameOfObject> = new LinearGradientBrush(<begin_object>, <end_object>, Color.<colour_name>, Col-
or.<colour_name>);

- it defines and object with Linear gradient brush with predefined colours and vector for a gradient.
The begin object - starting point of the gradient vector, it may be defined by Point, PaintD, PointF or struct[X,Y].

The end object - finishing point of the gradient vector, it may be defined by Point, PointD, PointF or struct[X,Y].

Example

object HatchBrush = new HatchBrush(HatchStyle.BackwardDiagonal, Color.Blue, Color. White); - it defines an object
HatchBrush, the hatch style is backward diagonal lines, the foreground colour is blue and the background is white.

object SolidBrush = new SolidBrush(Color.Red); - it defines an object SolidBruch with solid red colour.

object LinGradBrush = new LinearGradientBrush(new PointF(250, -100), new PaintF (250, 0), Color.Blue, Color.Red); - it
defines an object LinGradBrush, the vector for the gradient id defined by two points [250,-100] and [250,0]. The first colour
is blue and the second colour is red.

o 00

Load the example: DrawCircle.cls

DrawLine

One of the most used command. This command draws a line between two points.

The points are defined:
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1. by their coordinates (double value)
2. by objects, the command accepts object type Paint, PointD, PointF, struct[X,Y

Syntax:

<Variable>.DrawLing(<x1>, <y1>, <x2>, <y2>);

-it draws aline between two points. The default peniis used.

<Variable>.DrawLine(<x1>, <y1>, <x2>, <y2>, <pen_style>);

- it draws a line between two points. The predefined pen styleis used.

<Variable>.DrawLine(<begin_point_object>, <end_point_object>);

-it draws aline between points which are defined by objects. The default pen is used.

<Variable>.DrawLine(<begin_point_object>, <end_point_object>, <pen_style>);

- it draws aline between points which are defined by objects. The predefined peniis used.

Example

G.DrawLine(0, 0, 100, 250); - it draws a line from 0, 0 to 100, 250. The default pen style is used.

G.DrawLine(0, 0, 150, 100, Pen); - it draws aline from 0, 0to 150, 100. The predefined style Peniis used.

G.DrawLine(new PointD(-100, 0), new PaintD(100, 50)); - it draws a line from point -100,0 to point 100, 50. The default
pen styleis used.

G.DrawLine(new PointD(-50, 150), new PaintD(150, 0), Pen); - it draws a line from point -100, 0 to point 100, 50. The pre-
defined style Peniis used.
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Load the example: DrawLine.cls

DrawPolyline, FillPolygon

DrawPolyline

This command draws a polygon defined by array of points.

The array of points is defined by Point, PointD, PointF or struct[X,Y].

Syntax:

<Variable>.DrawPolyLine(<array_of_points>);
- it draws a polygon defined by an array of points. The default penis used.
<Variable>.DrawPolyLine(<array_of_points>, <pen_style>);

- it draws a polygon defined by an array of points. The predefined pen style is used.

Example

G.DrawPolyLine(Pts); - it draws a polygon for array of points named Pts. The default pen style s used.

G.DrawPolyLine(Pts, Pen); - it draws a polygon for array of points named Pts. The predefined style Peniis used.

-284-


http://design-forms.scia-online.com/help/download/50/en/Graphics/DrawLine.cls

Chapter 97

Load the example: DrawPolyline.cls

FillPolygon

This command fills an polygon with solid colour or brush.

The polygon may be defined by the object - list of points, the command accepts Point, PointD, PointF or struct[X,Y].

Syntax:

<Variable>.FillPolygon(<array_of_points>, Color.<colour_name>);

-it fills an polygon defined by the array of points with solid colour.

<Variable>.FillPolygon(<array_of_points>, <brush_name>);

-it fills an polygon defined by the array of points with the defined brush.

Example

G.FillPolygon(Pts1, Color.Green); - it fills an polygon from array Pts1 with the green colour.

G.FillPolygon(Pts2, HatchBrush); - it fills an polygon from array Pts2 with the brush named HatchBrush.

-285-


http://design-forms.scia-online.com/help/download/50/en/Graphics/DrawPolyline.cls

Load the example: FillPolygon.cls

DrawArrow

This command draws the arrow from the defined begin to the end point.

Syntax:

<variable>.DrawArrow(<begin_point> , <end_point>, ArowShape.<shape>, <size>, <pen>);
- it draws arrow from the begin to the end point with predefined shape, predefined size and pen.
<variable>.DrawArrow(<begin_point> , <end_point>);
- it draws arrow from the begin to the end point with default settings.
<variable>.DrawArrow(<begin_point> , <end_point>, ArrowShape.<shape>, <size>);

- it draws arrow from begin the to the end point with predefined shape and predefined size. The default penis used.

Possible arrow shapes:

ﬂﬂrrnwz
ﬂﬂrrmﬁ
ﬂCirc le
ﬂLinE
ﬂI’JDnE

ﬁTr ianglel
T Trianglez
ﬂTriangleS
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e Arrow1-blank arrow with angle 20°

o Arrow2-blank arrow with angle 45°

—

o Arrow3-blank arrow with angle 90°

o Circle-filled circleEI

e Line-slash

o None-noarrow

o Triangle1 -filled arrow with angle 20°

o Triangle2-filled arrow with angle 45°

o Triangle3-filled arrow with angle 90°

Example

G.DrawArrow(new PointD(-150, 200), new PaintD(0, 0), ArrowShape.Arrow1, 15, Pen); - it defines arrow from 0,0 to
150, 200 with shape Arrow1, size is 15 px, the Pen style of penis used.

G.DrawArrow(new PointD(300, 150), new PointD(0, 0)); - it defines arrow from 0, 0 to 300, 150 with shape and size as
default.

G.DrawArrow(new PointD(150, 300), new PointD(0, 0), ArrowShape. Triangle3, 15); - it defines arrow from 0,0 to 150,
300 with shape Triangle3, size is 15 px, the default pen style is used.

e

Load the example: DrawArrow.cls
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DrawlLeader

This command draws a leader with a specified text. The begin and end point is defined by objects.

Point object - the command accepts types Point, PointD, PointF, struct[X,Y].

Alignment styles:

Syntax:

BottomCenter —Bottom, at the center
BottomLeft —Bottom, left

BottomRight — Bottom, right

MiddleCenter — At the center, at the center
MiddleLeft — At the center, left

Middle Right — At the center, right
TopCenter—Top, at the center
TopLeft—Top, left

TopRight - Top, right

<Variable>.DrawLeader(<begin_point_object>,<end_point_object>,<text>);

- it draws a leader with a predefined text. The text is automatically oriented according to leader line. The default dimension style is

used.

<Variable>.DrawLeader(<begin_point_object>,<end_point_object>,<text>, ContentAlignment.<alignment>);

- it draws a leader with a predefined text. The text is oriented according to the defined alignment. The default dimension style is

used.

<Variable>.DrawLeader(<begin_point_object>,<end_point_object>,<text>, ContentAlignment.<alignment>,

TDimStyle.<dimension_style>);

- it draws aleader with a predefined text. The text is oriented according to the defined alignment. The predefined dimension style is

used.

Example

G.DrawLeader(new PaintD(0, 50), new PaintD(150, 0), "Text in Leader"); - it draws a leader with begin point [0,50] and
end point [150,0] with text "Text in leader". The default alignment and default dimension style are used.

G.DrawLeader(new PointD(100, 50), new PaintD(-50, 0), "MiddleRight", ContentAlignment.MiddleRight); - it draws a
leader with begin point [100,50] and end point [-50,0] with text "Text in leader". The middle right alignment and default

dimension style are used.
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G.DrawLeader(new PointD(50, 0), new PaintD(50, -100), “TopCenter", ContentAlignment. TopCenter, DimStyle);- it
draws a leader with begin point [50,0] and end point [50, -100] with text "TopCenter". The top center alignment and
DimStyle dimension style are used.

Textin Leader

widdleRight R

TopCenter

Load the example: DrawlLeader.cls

DrawArc

This command draws an arc which represents the part of the ellipse.

Syntax:

<variable>.DrawArc(<x> , <y>, <width_of_circumscribed_rectangle>, <height_of_circumscribed_rectangle>, <begin_
angle>, <end_angle>);

- it defines the coordinates X and Y of the left lower corner, width and height of the circumscribed rectangle, begin and end angle of
from the initial angle.

<variable>.DrawArc(<x> , <y>, <width_of_circumscribed_rectangle>, <height_of_circumscribed_rectangle>, <begin_
angle>, <end_angle>, <pen_style>);

- it defines the coordinates X andY of the left lower comer, width and height of the circumscribed rectangle, begin and end angle of
from the initial angle and the pen style.

Example

G.DrawArc(100, 100, 200, 500, 0, 180); - the left lower corner is 100, 100, the width is 200 and the height is 500. The begin
angle calculated anticlockwise from the initial angle is 0°, the end angle is 180°. The default style is used.
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G.DrawArc(300, 300, 200, 400, 90, 90, Pen); - the left lower comer is 300, 300, the width is 200 and the height is 400. The
begin angle calculated anticlockwise from the initial angle is 90°, the end angle is 90°. The predefined Pen style is used.

Load the example: DrawArc.cls

DrawCircle, FillCircle

DrawCircle
The command draws a circle.

Syntax:

<variable>.DrawCircle(<x> , <y>, <diameter>, <pen>);

- it draws circle with X, Y center, defined diameter and predefined pen style.
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<variable>.DrawCircle(<x> , <y>, <diameter>);

-it draws circle with X, Y center, defined diameter and default pen style.

Example

G.DrawCircle(150, 150, 100, Pen); - the circle has center 150, 150, the diameter is 100 and predefined style Penis used.

G.DrawCircle(150, 150, 150); - the circle has center 150, 150, the diameter is 150 and default pen style is used.

Load the example: DrawCircle.cls

FillCircle

Fill the drawn circle by colour or brush. The brush has to be predefined before it is used.

Syntax:

<variable>.FillCircle(<x> , <y>, <diameter>, Color.<colour_name>);

- it fills the drawn circle with given center and diameter using solid brush with predefined colour.

<variable>.FillCircle(<x>, <y>, <diameter>, <predefined_brush>);

-it fills the drawn circle with given center and diameter using predefined brush.

Example

G.FillCircle(0, 0, 100, Color.Green); - it fills a circle with center at coordinates 0, 0 and with diameter 100. The brush col-
ouris green.
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G.FillCircle(100, 0, 100, HatchBrush); - it fills a circle with center at coordinates 100, 0 and with diameter 100. The
HatchBrush is used for the filling.

o 00

Load the example: FillCircle.cls

DrawEllipse, FillEllipse

DrawEllipse

This command draws ellipse with defined parameters.

Syntax:

<variable>.DrawEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>);

- it draws ellipse with X, Y center, main axis and secondary axis are defined, the default pen style is used.

<variable>.DrawEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>, <pen>);

- it draws ellipse with X, Y center, main axis and secondary axis are defined, the predefined pen style is used.

Example

G.DrawEllipse(0, 100, 200, 100);

- it defines ellipse, centeris 0, 100, the main axis is 200 and the secondary is 100. The default pen is used.

G.DrawEllipse(100, 0, 100, 200, Pen);

- it defines ellipse, centeris 100, 0, the main axis is 100 and the secondary is 200. The predefined Pen penis used.
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Load the example: DrawEllipse.cls

FillEllipse

This command fills the predefined ellipse by a colour or by a defined brush.

Syntax:

<Variable>.FillEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>, Color.<colour_name>);

-itfills an ellipse with the solid brush.

<Variable>.FillEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>, <brush_object>);

- it fills an ellipse with the predefined brush.

Example

G.FillEllipse(0, 0, 200, 100, Color.Green); - it fills an ellipse with center [0,0], major axis 200 and minor axis 100. Colour of
the brushiis green.

G.FillEllipse(200, 0, 200, 100, HatchBrush); - it fills an ellipse with center [200,0], major axis 200 and minor axis 100. The
predefined brush named HatchBrushis used.
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@

Load the example: Fil Ellipse.cls

DrawText

This command draws a text line. The inserting point is its coordinates.Alignment styles:

Syntax:

<Variable>.(<text>,<font>, <x>,<y>);

- it draws atext with a predefined inserting point and font. The default alignment and colour are used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>);

- it draws a text with a predefined inserting point and font. The default colour and predefined alignment are used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, <angle>);

- it draws a text with a predefined inserting point and font. The default colour and predefined alignment are used. The specified angle
forthe text is used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, <angle>);

- it draws a text with a predefined inserting point and font. The default colour and predefined alignment are used. The specified angle
for the text is used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, <angle>, Color.<color_name>);

- it draws a text with a predefined inserting point, font, colour and alignment. The specified angle for the text is used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, Color.<color_name>);

- it draws a text with a predefined inserting point, font, colour and alignment.
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Example

G.DrawText("Default", Font, -50, -35); - it draws a text "Default" with coordinates -50 and -35. The predefined text font
Font is used. The default alignment (bottom, left) and colour (black) are used.

G.DrawText("Middle, right, default", Font, 50, 30, ContentAlignment. MiddleRight); - it draws a text "Middle, right, default"
with coordinates 50 and 30. The predefined text font Font and alignement to the middle right side are used. The default col-
our (black) is used.

G.DrawText("Middle, right, default, rotated", Font, 50, 30, ContentAlignment.MiddleRight, 30); - it draws a text "Middle,
right, default, rotated" with coordinates 50 and 30. The predefined text font Font and alignement to the middle right side are
used. The default colour (black) is used. The text is a rotated to 30°.

G.DrawText("Bottom, Left, Red, rotated", Font, 50, 0, ContentAlignment.BottomLeft, -30, Color.Red); - it draws a text
"Bottom, Left, Red, rotated" with coordinates 50 and 0. The predefined text font Font and alignement to the bottom left
side are used. The colour is set to red and the text is a rotated to-30°.

G.DrawText("Bottom, Left, Red", Font, 50, 0, ContentAlignment.BottomLeft, Color.Red); - it draws a text "Bottom, Left,
Red" with coordinates 50 and 0. The predefined text font Font and alignement to the bottom left side are used. The colour
is set tored.

W™
‘&httom, Left, Red

Default

Load the example: DrawText.cls

Drawlmage

The command draws bitmap which is added to the tab Image in the Builder application.
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Syntax:

<Variable>.Drawlmage(<image_name>,<x>, <y>);

- it draws image from the tab Images to the position X, Y (double values) - its inserting point.
<Variable>.Drawlmage(<image_name>,<x>, <y>, <width>, <height>);

- it draws image from the tab Images to the position X, Y with predefined size (width, height).

Example

G.Drawlmage("SL", 0, 0); - it draws image "SL" at coordinates [0,0].

G.Drawlmage("SL", 0, 100, 300, 100); - it draws image "SL" at coordinates [0,0] with width 300 and height 100.

ARRLARRERNNY
NEMETSCHEK

Scia
RRRRRRRRRRNY
NEMETSCHEK
Scia

Load the example: Drawlmage.cls
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DefaultDimStyle - brush
This command defines the colour for the dimension text.

Syntax:

<variable>.DefaultDimStyle.Brush.Color = Color.<colour_name>;

- it defines the default text colour.

Example

G.DefaultDimStyle.Brush.Color = Color. Green; - the default colour is green.

200

0og
200

200

DefaultDimStyle - font, text format, scale
The group of commands for default dimension text style definition.
Font

This command defines the dimension text font (size, thickness, type) which will be used for all dimensions.
There are two ways how to define the font:

1. Defineit by variable - the variable is more clear and it may be reused in more graphics objects

2. Defineit directly - this option s faster, but it is defined only for this one use case

More about fonts on web: http://msdn.microsoft.com/en-us/library/system.drawing. font.aspx

Possible font styles are: Balt, Italic, Regular, Strikeout and Underline.
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Syntax:

The variable definition:

object <font_variable> = new Font("<font_name>", <font_size>, <font_style>);

- it defines the font variable, the font type, the font size and the font style

<variable>.DefaultDimStyle.Font = <font_variable>;

- it uses the font variable in the dimension style

Direct definition:
<variable>.DefaultDimStyle.Font = new Font("<font_name>", <font_size>, <font_style>);

- it defines only the font type, the font size and the font style

Example

object DimFont = new Font("Arial", 15, FontStyle.Bold);
G.DefaultDimStyle.Font = DimFont;
- the variable DimFont contains the defintion for all dimension texts - font Arial, size 15 px, bolt
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Format

This command defines the minimum number of digits which will be used in dimension text.

Syntax:

<variable>.DefaultDimStyle.Format = "<format>";

- it defines the format of texts (0,000, 000,00, ...)

Example

G.DefaultDimStyle.Format = "00,000"; - it defines the format with two places before delimiter and three decimal places
after delimiter
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This command multiples all measured lengths on dimension lines by the defined scale. It is useful when user need different units on
the picture than he has in the code.

Syntax:

<variable>.DefaultDimStyle.Scale = <scale_value>;

- it defines the value used for scale (1000, 0,001, ...)

Example

G.DefaultDimStyle.Scale = 103; - all dimensions will display the number multiplied by 1000.
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Load the example: DefaultDimStyle.cls

DefaultDimStyle - line, end mark, plotline

The group of commands for default dimension style definition.
CaptionArrowShape

This command defines the dimension end mark for radius and diameter.

Syntax:

<variable>.DefaultDimStyle. CaptionArrowShape = ArrowShape. <arrow_type>;

- the arrow types are displayed on the picture:

ﬁﬁ.rruwz
ﬁﬁ.rrmﬂ
ﬁl:irc le
ﬁLinE
ﬁl\lune

ﬁTr ianglel
T Trianglez
ﬁTriangleS

Arrow types:

e Arrow1 - Blank arrow with angle 20°
e Arrow2-Blank arrow with angle 45°
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e Arrow3-Blank arrow with angle 90°
e Circle-Filledcircle

e Line-dimensionline

e None-nomark

e Triangle1- Filled arrow with angle 20°
e Triangle2- Filled arrow with angle 45°
e Triangle3- Filled arrow with angle 90°

Example

G.DefaultDimStyle. CaptionArrowShape = ArrowS hape. Triangle3; - this command defines the end mark as filled arrow
with angle 90°.

—»

200

00g
200

100

200

CaptionArrowSize
This command defines the size of the end mark for the radius and diameter.

Syntax:

<variable>.DefaultDimStyle. CaptionAmowSize = <end_mark_size>;

- it defines the end mark size in px
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Example
G.DefaultDimStyle.CaptionArrowSize = 20; - the end mark size is 20 px.

DimArrowShape

This command defines shape of the end mark for line and arc dimensions.

Syntax:

<variable>.DefaultDimStyle. DimArrowShape = ArrowShape. <arrow_type>;

- it defines the arrow shape according to the picture:

ﬁ)ﬁ.rrnwz
ﬁ)AerWS
ﬁ)Circ le
'f"?'LinE
'f"?'I‘-IDnE

fTr ianglel
T Trianglez
'f"?'TrianglES

Arrow types:

e Arrow1 - Blank arrow with angle 20°
e Arrow2-Blank arrow with angle 45°
e Arrow3-Blank arrow with angle 90°
e Circle-Filledcircle

e Line-dimensionline

e None-nomark

o Triangle1 - Filled arrow with angle 20°
o Triangle2- Filled arrow with angle 45°

o Triangle3 - Filled arrow with angle 90°

Example

G.DefaultDimStyle.DimArrowS hape = ArrowShape. Circle; - the end mark shape is filled circle.
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DimArrowSize

This command defines the size of the end mark for line and arc dimensions.

Syntax:

<variable>.DefaultDimStyle. DimArrowSize = <end_mark_size>;

- it defines the arrow size in px

Example

G.DefaultDimStyle. DimArrowSize = 15; - the end mark size is 15 px.

FixedDimLength
This command defines the plotline length.

Syntax:

<variable>.DefaultDimStyle. FixedDimLength = <plotline_length>;

- it defines the plotline length in px

Example

G.DefaultDimStyle. FixedDimLength = 10; - plotline lengthis 10 px.
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LineOffset

This command defines the offset of the plotline from the object. The size is defined in px.

Syntax:

<variable>.DefaultDimStyle.LineOffset = <offset>;

- it defines the plotline offset from the object in px

Example

G.DefaultDimStyle.LineOffset = 50; - the dimension is displayed with offset 50 px from the measured object

200,000

I

e

|

A’( & — /| T

Overlap

This command defines the length of the plotline beyond the end mark. The size is in px.
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Syntax:

<variable>.DefaultDimStyle.Overlap = <length_beyond_mark>;

- it defines the length beyond the end mark

Example

G.DefaultDimStyle. LineOffset = 30; - the length of the plotline beyond the end mark is 30 px.

200,000 S

®

[ 4,1

DefaultDimStyle - pen

Pen

This command defines the dimension line type. It is possible to define the colour and the thickness.
The command supports all standard colours and ARGB format.
There are two ways of Pen definition.

1. Defineit by variable - the variable is more clear and it may be reused in more graphics objects
2. Defineit directly - this option is faster, but it is defined only for this one use case

See more about pens on web: http://msdn.microsoft.com/en-us/library/system.drawing.pen.aspx

Description of colours:

Color.,

¥ AliceBlue
AntigqueWVhite
Acua

Acuarsar ine
Azure

E

Beige

Eiague

Elack
Elanchedilmond
Elue
EBlueViolet

LLLLLLLLLLL

The helpin SDF Builder:
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Color . Fromlrgh {|

A 1of4 ¥ cCalor meﬁrgh{lnmz argh)

Color.Fromhrgh (

A 2of4 ¥ Color Fromargb{Int32 alpha, Int32 red, Int32 green, Int32 blue)
Orniine help 2t htpc//msdn microsoft com
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A 3of4 ¥ ColorFro m;h{lnﬂz nlphn, Color bazeCalor)

Dashstyles:

 Soligl——]

Dot

e DashDotDot
e DashDot

. Dot =====]

Syntax:

The variable definition:
object <pen_variable> = new Pen(Color.<colour_name>, <pen_thickness>);

- it defines the pen variable, the pen colour according to the list and pen thickness in px
<variable>.DefaultDimStyle.Pen = <pen_variable>;

-it uses the pen variable in the dimension style
<variable>.DashStyle = DashStyle.<dash_style>;

- it defines the dash style for the pen object.

Direct definition:
<variable>.DefaultDimStyle.Pen = new Pen(Color.<colour_name>, <pen_thickness>);

- it defines only the pen colour according to the list and pen thickness in px
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Example

object DimPen = new Pen(Color. FromArgb(128, Color.DarkGreen), 2);
G.DefaultDimStyle.Pen = DimPen; - the variable DimPen contains the pen definition - dark green colour from ARGD with
transparency 128 (means 50%) and thickness 2 px.

Pen.DashStyle = DashStyle.Dash; - the pen style is set to Dash

7|( 200 ’IL
e .y
P
S =
00
e .y
200
. .
DefaultPen

This command defines the default colour and thickness of the pen for the dimension lines which doesn't have its own definition. The
standard setting is a black colour and thickness 1 px, it may be changed by this option.

Syntax:

<variable>.DefaultPen = new Pen(Color.<colour_name>, <thickness>);

- it defines the colour and thickness in px
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Example

G.DefaultPen = new Pen(Color.DarkRed, 2); - the default penis dark red with thickness 2 px

Load the example: DefaultPen.cls

DrawDim
This command defines the general dimension line between two points.

Syntax:

<variable>.DrawDim(<begin_point> , <end_paint>);

- it defines the begin and end node of the dimension line, the default dimension style is used.

<variable>.DrawDim(<begin_point> , <end_point>, <offset>);

- it defines the begin and end node of the dimension line and the offset of the dimension line.

<variable>.DrawDim(<begin_point> , <end_point>, <dimension_style>);

- it defines the begin and end node of the dimension line and the predefined dimension style is used.

Example

G.DrawDim(new PointD(0, 0), new PaintD(150, 200)); - it draws the dimension line between 0, 0 and 150, 200. The
default dimension style is used.

G.DrawDim(new PaintD(0, 100), new PointD(-150, 200), 150); - it draws the dimension line between 0, 100 and -150, 200,
the dimension offset is 150 px. The default dimension style is used.
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G.DrawDim(new PointD(-100, 200), new PointD(150, 100), DimStyle); - it draws the dimension line between-100, 200
and 150, 100. The predefined dimension style DimStyle is used.

?&0

Load the example: DrawDim.cls

DrawDimX (Y)

This command draws the linear dimension line between two points in X direction (=vertical).

Syntax:

<variable>.DrawDimX (<begin_point> , <end_point>, <offset_from_object>);

- it defines begin and end point and offset of the dimension from the object. The default dimension style is used.

<variable>.DrawDimX (<begin_point>, <end_point>);

- it defines begin and end point, the default dimension style is used.

<variable>.DrawDimX (<begin_point> , <end_point>, <dimension_style>);

- it defines begin and end point, the predefined dimension style is used.
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The altemative syntax is used for dimension line in Y direction (=horizontal).
€.g. <variable>.DrawDimY (begin, end);

100
100

200

Load the example: DrawDimY .cls

Example

G.DrawDimX(new PaintD(0, 100), new PointD(-150, 200), 150); - it defines the linear dimensions between 0, 100 and -
150, 200 with offset 150 px from the object. The default dimension style is used.

G.DrawDimX(new PaintD(0, 0), new PaintD(150, 200)); - it defines the linear dimensions between 0, 0 and 150, 200 with
offset 150 px from the object. The default dimension style is used.

G.DrawDimX(new PointD(-100, 200), new PointD(150, 100), DimStyle); - it defines the linear dimensions between -100,
200 and 150, 100 with offset 150 px from the object. The predefine DimStyle dimension style is used.

-311-


http://design-forms.scia-online.com/help/download/50/en/Graphics/DrawDimY.cls

150

250

150

Load the example: DrawDimX.cls

DrawDimChainX(Y)

This command draws the horizontal or vertical chain dimension line over the array of points.

Array of points - array of points which are measured by the dimension line. The command accepts types Point, PointD, PointF or
struct[X,Y].

Syntax:

<variable>.DrawChainDimX(<array_of_points>);

- it draws a horizontal chain dimension over given set of points. The default dimension style is used.

<variable>.DrawChainDimX (<array_of_points>, <dimension_style>);

- it draws a horizontal chain dimension over given set of points. The predefined dimension style is used.

The same command may be used for the vertical (Y') dimension line:
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<variable>.DrawChainDimY (<array_of_points>);

<variable>.DrawChainDimY (<array_of_points>, <dimension_style>);

Example

G.DrawChainDimX (Pts); - it draws a horizontal dimension over points from array Pts. The default dimension style is
used.

G.DrawChainDimX (Pts, DimStyle); - it draws a horizontal dimension over points from array Pts. The DimStyle dimen-
sion style is used.

19135 | 43 | 43 5L,9

N

55 85 |38
I

r

Load the example: DrawChainDim.cls

DrawAngleDim

This command draws an angle dimension line.

Syntax:

<variable>.DrawAngleDim(<center_point>, <begin_point>, <end_point>);

- it defines center, begin and end point. The default dimension style is used.

<variable>. DrawAngleDim(<center_point>, <begin_point>, <end_point>, <dimension_style>);

- it defines center, begin and end point. The predefined dimension style is used.

-313-


http://design-forms.scia-online.com/help/download/50/en/Graphics/DrawChainDim.cls

<variable>. DrawAngleDim(<1st_point>, <2nd_point>, <3rd_point>, <4th_point>);

- it defines 4 points for the dimesion. The default dimension style is used.

<variable>. DrawAngleDim(<1st_point>, <2nd_point>, <3rd_point>, <4th_point>, <dimension_style>);

- it defines 4 points for the dimesion. The predefined dimension style is used.

Example

G.DrawAngleDim(new PointD(100, 100), new PointD(300, 100), new PointD(100, 300)); - it draws the dimension line
defined by two paints (begin, end) which are on measured lines. The begin node (100, 100) is between point 300,100 and
point 100, 300. The default dimension style is used.

G.DrawAngleDim(new PointD(50, 50), new PointD(200, 50), new PointD(100, 300), DimStyle); - it draws the dimension
line whichis defined by begin and end node which are on measured lines. The begin node (50, 50) is between point 200,50
and point 100, 300. The predefined dimension style DimStyle is used.
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G.DrawAngleDim(new PointD(200, 50), new PointD(150, 150), new PaintD(250, 200), new PointD(300, 250)); - it draws
the dimension line which is defined by 2+2 points. The default dimension style is used.

252

G.DrawAngleDim(new PointD(250, 50), new PointD(150, 150), new PointD(250, 200), new PointD(300, 250), DimStyle);
- it draws the dimension which is defined by 2+2 points. The predefined dimension style DimStyle is used.

270

Load the example: DrawAngleDim.cls

DrawRadiusDim

This command draws a radius dimension (line with one arrow). The begin and end point are defined as objects.

The accepted type of objects are Point, PointD, PointF and struct[X,Y].

Syntax:

<variable>.DrawRadiusDim(<begin_point_object>, <end_point_object>);

- it defines the begin and end point object, the default dimension style is used.

-315-


http://design-forms.scia-online.com/help/download/50/en/Graphics/DrawAngleDim.cls

<variable>.DrawRadiusDim(<begin_point_object>, <end_point_object>, TDimStyle.<dimension_style>);
- it defines the begin and end point object, the predefined dimension style is used.

Example

G.DrawRadiusDim(new PointD(150, 0), new PaintD(0, 0)); - it draws the radius dimension line between 150, 0 and 0, 0.
The default dimension style is used.

G.DrawRadiusDim(new PointD(50, 50), new PointD(150, 100), DimStyle); - it draws the radius dimension line between
50, 50 and 150, 100. The predefined dimension style DimStyle is used

150

Load the example: DrawRadiusDim.cls

DrawDiameterDim

This command draws a diameter dimension (line with two arrows).

Syntax:

<variable>.DrawDiameterDim(<begin_point>, <end_point>);

- it defines the begin and end node, the default dimension style is used.

<variable>.DrawDiameterDim(<begin_point>, <end_point>, <dimension_style>);

- it defines the begin and end node, the predefined dimension style is used.

Example

G.DrawDiameterDim(new PointD(0, 0), new PointD(150, 200)); - it draws the diameter line between 0, 0 and 150, 200.
The default dimension style is used.
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G.DrawDiameterDim(new PointD(-100, 200), new PointD(150, 100), DimStyle); - it draws the diameter line between -
100, 200 and 150, 100. The predefined dimension style DimStyle is used

Load the example: DrawDiameterDim.cls

Size

Ccommands which may be used for measuring the graphics sizes. The system creates a bounding box around the graphics. The
bounding box is displayed as a red rectangle in the layout. The command will return the size value (its double).

Size.Width
This command returns the width of the bounding box.

Syntax:

double <variable> = <graphics_variable>.Size. Width;

Example

double Width = G.Size. Width; - it saves the width to the variable Width.

Size.Height
This command retums the height of the bounding box.

Syntax:

double <variable> = <graphics_variable>.Size.Height;
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Example

double Height = G.Size. Height; - it saves the height to the variable Height .

Height =G.Size. Height=200 =200
Width= G.Size Width=300 = 300

Load the example: Size.cls

™

The group of commands which returns another property of graphics object. Property is returned as double value.

TM.dX

The command returns X coordinate of current UCS (of graphics) in the layout. The layout originis in the top left corer- it has
coordinate 0,0.
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Syntax:

double <variable> = <graphics_variable>.TM.dX;

Example

double dX = G.TM.dX; - the coordinate X of the UCS originis saved to the variable dX.

TM.dY

The command retumns Y coordinate of current UCS (of graphics) in the layout. The layout originiis in the top left comer- it has
coordinate 0,0.

Syntax:

double <variable> = <graphics_variable>.TM.dY;

Example

double dY = G.TM.dY; - the coordinate X of the UCS originis saved to the variable dX.

TM.ZoomX or TM.ZoomY

This command retums the value of scale in X(Y)-axis which is used in the graphics.
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Syntax:

double <variable> = <graphics_variable>. TM.ZoomX;

double <variable> = <graphics_variable>. TM.ZoomY;

or

double <variable> = <graphics_variable>.ZoomX;

double <variable> = <graphics_variable>.ZoomY;;

Example

double ZoomX = G.TM. ZoomX;; - the value of scale in X-axis which is used in the graphics is saved to the variable
ZoomX.

double ZoomY = G.TM. ZoomY; - the value of scale in Y -axis which is used in the graphics is saved to the variable
ZoomY.

g =G Th.d¥=321=321

d¥ =G Th.d¥=139=139

ZoomE =G Th. Zoomy =0.542 =0.542
Zoomy =G T, ZoomY =-0.732 =-0.732

Load the example: TM.cls

TR

The TR command may be used for string from the graphics (table in layout, or other objects with texts). This command add the
string to the table in the TAB Translations, so it may be translated in the standard way. The stringis added to the Translations with
ID STRING_HASH.
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Syntax:

....= TR("<string>");

- the defined string is added to the translation table

The same syntax may be used in e.g. graphics.

The command ...= TEXT ("..."); will also add the text to the table, but then the string in the table layout is not formatted
by other table format commands! It must be formatted manually.

Example

T[0][0].Value = TR("Column one");
T[0][1].Value = TR("Second column");
- strings "Column one" and "Second column" are added to the table.

1 cbject T = new Table(2);

2 T[0][0].Value = "Column on=";

3 T[0][1].Vvalue = "Sszcond column”;

4 T[1][0].Value = ("this is addsd on Wa= second row ");

5 T[1][1].Value = "Z * " & a;

3

T T.Draw();

Pfel ID English {United States) Sedting (Ceskd republika)

CALC_NAME Calculation
IAYOUT 0 Laycut 0

IAYOUT 1 Layocut 1 /
LAYQUT 2 Laycut

2

LRYOUT_3 Leyout 3 )
4
5

LAYOUT 4 Layocut

LAYOUT_S Layout

al@@E|xle|e|ala ﬂl:

DOCUMENT http://sciadesignforms. com/

1 object T = new Table(2);

2| T[0][0] .Value = TR("Coclumn cn=");

3/ T[0][1].Value = TR({"Second column”

4| T[1][0].Value = ("this is addsd on ths

5 T[1]1[1].Value = "2 * " & a;

&

7 T.Draw();

Pfel 1D English (United States) Eedting (Ceska republika)
CALC_NAME Calculation

¥ | ravour o Laycut 0

¥ | IAYOUT 1 Layout 1

¥ | ravour 2 Layout 2 /

¥ | LavoUT 3 Layout 3 /

¥ | vouT ¢ Laycut 4 /

¥ | LEYOUT 5 Laycut 5 /

P

~

¥ | DocmMENT h::p:f/scladeslgnréyﬂv

STRING 1B508] "Column one”

STRING 723081 "Second column”
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Load the example: Table_layout_TR.cls
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Variable types
Variable types in SDF:

e double anumber that ranges in value from +5.0 x 10-324 to +1.7 x 10308; the precision is 15-16 decimal places;

e string text e.g.: "Sample text";

e bool aBoolean (logical) variable (takes up values TRUE / FALSE);

e objectastructured variable (e.g. Paint [X, Y], force [N, Vy, Vz, Mx, My, Mz], etc.) or object (external CLC, graphics,
graphs).

A structured variable can be defined using a special constructor:
object S1= new Structure();
- astructured variable named 'S1' is defined.

| Double | Sting | Boolean | Stuctured

D Dezcription Symbaol Type

I 51 [struct

e double[] an array of numerical variables;
o string[] anarray of text variables;
e bool[] anarray of Boolean variables;

o object[] anaray of objects, structured variables or arrays .

If you use the older syntax and you type struct[] or array[], the command is automatically converted to object [].

double A:
string B:
bool C;
obiject D:
obiject E:
doukble[] F:
stringl[] <!
bool[] H:
obiject[] I:

The SDF BUILDER can automatically recognize the variable type from its use in the code. If this is not possible, the type must be
defined manually - a message will be displayed in the layout window and the user can add the variable in the table of variables or
using code.

The type of any variable can be manually changed - to do so, simply write the required type in front of the variable in the code. The
variable is then re-declared in the table of variables and the original one must be deleted manually. The function Purge calculation
can also be called for the purpose.

Load an example: variable_types.cls
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How to find out the variable type from the code? Use the command:
TEXT(<variable>.GetType(). ToString()); - the variable type is printed in the layout as text.

System. String

System.Double
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Type Double

Variables of the double type are numerical; these often serve as input data for calculations, as criteria for conditions, or as con-
tainers for intermediate or final results.

Syntax:
double <variable>;

- this script creates a variable with the name <variable> in the table of variables on tab Double; a zero value is assigned to <vari-
able>.

Example

double 4;

The SDF USER application does not distinguish between dot and coma as decimal separators. The value 123.456 is the same as
the value 123,456.

The column "Value" cannot contain any text. The only exception is the exponent, for example: "1e6" is the same as
"1000000"

All variables are automatically inserted as type Double. The user can change the type manually, or covert the type through the code
by using the appropriate command (see previous chapter).

Double | Sting | Boalean | Structured |
D Popis Symbol Hodnata Jednoticy Presnost  *
_Des'_g': wind load on the wall e 0.5 xN/m® 2 }
Wall thickness 4 300 | mm 2 ‘
Wall height h 3 n 2 ‘
Length of wall loaded by axial force b 1 m 2 ‘
e 26| mm z |
Coefficient of construction block typs i 0.1 2 F
|

Variables in cells coloured in green should be manually defined (in the dialogue or Table of variables); variables in white
cells are defined or calculated in the code.
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Type String

Variables of the string type take up text values, and can be used as headlines, additional explanations or descriptions. Strings may
be built from text and number characters, punctuation marks and other operators.

Syntax:
string <variable>;

- this script creates a variable with the name <variable> in the table of variables on the tab 'String.'

Example

String variables can be edited in the SDF USER application, if these are included in the Dialogue, even if these have been assigned
avalue (text) inthe code. String variables allow for the user to add additional user-defined texts in predefined locations in the layout.

Double | Stang | Boolean [ Structured |

D Popis Symbol Hodnota
B oo veecine — ETET—
Hational code NA €3N EN 1996-1-1, §6.2

Any text can be assigned as a value for a string.

Although Scia Design Forms allows for the translation of forms to any other language (by using the last vertical tab 'Translations' in
the BUILDER application, see Chapter 'Translations'), string variables are not included in the automatic translation engine. There is
away around this though. When a string variable is inserted in the dialogue, the end-user is able to change the text in the string in the
same way as double variables are assigned numerical values. The end-user can then manually translate the text, or even better, the
translations can be added to the .DEFAULT file in the same way national annex specific parameters are taken into account in the
USER application.

IF the string variable is used ina TEXT command, then it must be excluded from translation by the checkbox on the Translations
tab.

=
=
Double | String | Boolean | Structured
D Puogss: kil Hodnota
_Use:def;:ed neadline caption uzivatelsky nadpis
National code NA ¢sH EN 19%6-1-1, §6.2

Strings are always defined manually, either in the Table of variables or in the code.
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Type Boolean

Boolean variables can only assume the values TRUE or FALSE.

Syntax:

bool <variable>;

- this syntax creates a variable with the name <variable> on the Boolean tab in the table of variables, and sets it to TRUE.

Example

The boolean variables are defined by checkboxes in the Table of variables or in the dialogue in both the BUILDER and USER applic-
ations.

o Checked=TRUE
e Unchecked=FALSE

Double | String | Boolean | Structured |
D Popis Symbol Hodnota
_‘,'e:c:_ca'_ caps are filled by mortar B1
Pring headline Headline
Print userdefined headline PrintCaption =

It is important to use the correct syntax for conditions with boolean variables (simple of chained) (see more about conditions here).
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Type Structured

A structured variable is a container that stores a set of variables that do not have be of the same type. A container can contain a
numerical variable next to a boolean one, orit can, for example, store several numerical variables, each of different unit. A struc-
tured variable is declared using the same syntax as an object.

See more about structured.

| Structured

Description Sy

. Insert new variable |

Rename selected variable

Change variable type

Delete selected variables

A special constructor new Structure(); is used for that purpose.

Syntax:

object <variable>;

- this notation declares a variable of the Object type on the Structured tab of the table of variables.

Example

Nested variables in structured variable
Nested variables can be used in the same way as any other variable.
Syntax:

The syntax for nested variables is:

<structured_variable_name> . <nested_variable_name>;
Example

IntForce.N; - IntForce is the name of a structured variable and N is the name of the nested variable.
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New Structure()

Syntax:

object <variable> = new Structure();

- anew empty structured variable is defined

object <variable> = new Structure("<name>");

-anew empty structured variable with a key name is defined

Example

object <variable> = new Structure("X", 0.050, "Y", 0.050, "D", 0.020); - a new structured variable is defined, it contains
sub-variables X, Y, D, and these sub-variables are also assigned values X=0.005; Y=0.050; D=0.020

object S1= new Structure();
- astructured variable named S1 is defined (in the table the name s listed in the column Symbol).

| Diouble | Shing | Boolean | Structured

1] Dezcription Syrbal Type

I 51 |seruce

Load an example: Structure.cls

<structured_variable>.Add()

The Add function adds a new sub-variable at the end of a structured variable. Exactly what type is the new sub-variable is specified
by the function parameters. Generally, a variable of any type can be added.

Syntax:

<variable>.Add("<property_name>", <value>);

- anew sub-variable with assigned value is added to the variable <variable>.

Example

object S1= new Structure("MyStructure"); - object S1 is a structured variable named MyStructure.
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S1.Add("ltem_number", 123);

TEXT("S1.MyProperty =" & S1.MyProperty);

- anew sub-variable named Item_number is added to variable S1 and this new sub-variable is assigned a value of 123;
- the second line displays this value in the layout.

S2.Add("BooleanProperty", true);
- asub-variable BooleanProperty is added to variable S2 and is set to TRUE.

S3.Add("List", new object[]);

S3.List.Add(new Point(2, 0));

TEXT("S3.X="& S3.X);

TEXT("S3.Y ="& S3.Y);

TEXT("S3.D="& S3.D);

TEXT("S3.List[0] =" & S3.List[0]);

TEXT("S3.List[0] = " & S3.List[0].X);

- anew sub-variable named List is added to variable S3 and is assigned a new array;

- (object) sub-variable List is assigned a C# object of type Point (array with two values 2, 0);
- the three following TEXT commands display in the layout the values of X, Y and D;

- the fourth TEXT command displays in the layout the value of the List array with index 0 - i.e. Point with two sub-vari-
ables: X, Y;

- thefifth TEXT command writes number 2 that is stored in the Point object at index 0.

C# function POINT

Point()

Syntax:

Point(<X>,<Y>);

- a C#tfunction, defines a structured variable that contains two coordinates X and Y. X and Y are two nested variables of the func-
tion Point (X, Y) (this function is primarily intended to define a point by means of two coordinates). This function contains Integer
variables.

Example

How to get the X coordinate from the previous example:
struct[] POINT= Poaint(0,0);
POINT.X =...

To navigate within the structured variable, the dot convention must be used (it is not possible to use indexes like with
arrays).

-330-



Chapter 102

More information can be found here.

PointF()

Function Point with predefined variables of type float [X, Y]

More information can be found here.

PointD()
Function Point with predefined variables of type double [X, Y] This is the recommended type of the Point function.

Predefined structured variables

ReinfBar

A structured variable with predefined properties [X, Y, D]

Forces1D

A structured variable with predefined properties [VN, Vy, Vz, Mx, My, Mz]
Forces2D

A structured variable with predefined properties [nx, ny, nxy, mx, my, vx, vy]
MaterialPoint

A structured variable with predefined properties [eps, sig]
MaterialDiagram

Anarray of points that form a material stress-strain diagram.
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Type Object

This variable type is used for arrays (vectors, 2D/3D matrices, etc.), structured variables, objects, graphs and for links to external
CLCfiles.

Syntax:

object <variable>;

- this script creates a variable in the table of variables with the name <variable>; the variable is displayed on the Structured tab with
type Object.

Example

Loading an external CLC to the variable type object:
object Ext = LoadExtemCLC("Extern.cls");

The array (or some other variable) length can be displayed by the using the string .Count or .Length. after the variable
name, e.g. A = Ext.Count;
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Array

An Array is a group of items of the same type. Variables in this group are called items of an array (array of numbers, array of strings
...), €ach item has its number (index) and the user can get the item using this number as reference.

Items in an array can be accessed via indexes. The index of the first item inan array is always zero (0).

Syntax:

double[] Array

- declares a variable of type Array, it is not filled with any data, it is not even an empty array.

double[] Array = new double [];

-the declared array is initialised, i.e. zeroes are assigned toits items.
This command at the beginning of a script ensures that the array is empty, in other words, this command makes sure that the array
does not keep any values from a previous calculation cycle. This syntax guarantees a smooth run of the calculation.

We recommend that the second syntax be used for any new variables, unless the variable in question is a variable
defined via the Table input function.

Example

X = MyArray[2]; - the value of MyArray with index 2 is stored to variable "X"

for(i, 0, 5) { TEXT(MyArray[i]); } - displays the first 6 items from MyArray (index 0 to 5)

Declaration of an array in the code

AnArray can be declared directly in the source code. The declaration consists of the array type and empty square brackets.

o double [] Numbers; // declares an array of real (double) numbers named "Numbers."

o string[] Texts; // declares an array of strings named "Texts."

e object[] Objects; // declares an array of objects, structured variables or arrays named "Objects."
e struct [] Points; // declares an array of structured variables named "Points."

o array [] Arrays // declares an array of arrays named "Arrays."

If you use the older syntax (v.3) and you type struct[] or array[], the command is automatically converted to object [].

Anarray has awhole set of additional functions. Count, Add, Remove ...
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Example

An object variable is named Table

1) TEXT (Table[3]); - displays the value of the cell with index equal to 3 (indexes are numbered starting from 0);

2) TEXT(Table.Count); - displays in the layout the number of rows that are filled in the table input;

3) Table.Remove(7); - removes the value from the cell with index equal to 7 and the following values are moved forward by
one cell.

object A = new Structure(); - a new structural variable A

A.Add("Array", new object[]); - an array named Array is added to the structured variable from the line above
A.List.Add(new Point(2, 0)); - a C# Paint object is added to the array (point is in fact an array of two values: X and Y
TEXT(A.List[0]); - Point is displayed in the layout as it is the item with index = 0

TEXT(A.List[0].X); - value 2is displayed in the layout as it is the value of sub-variable X

The Count command (that returns size) cannot be used with some variables; in such cases, it is replaced by the com-
mand Length.

If values are assigned to an array variable using indexing, it is not recommended to skip indexes; this is because, intern-
ally, all the skipped indexes must be declared. I a cell is not declared by indexing, it is still created automatically by the
application.

Load an example: TableInputExample.cls

Library CONCRETE TOOLBOX

Concrete toolbox is a set of functionalities which may be used in the source code. Those functionalities are using the power of the
Scia Engineer inside the Scia Design Forms.

Intelisense can be used for inserting - it is activated after writing the command and "." or Ctrl+Space (so called dot con-
vention)

Concrete toolbox - Area

Help for methods under group "Area”
CompressedConcrete
Method calculates area of concrete in compression.

Syntax:

double CompConcArea= CONCRETE.Area. CompressedConcrete(CharType CharType);
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where:

e CharType - Chartype CONCRETE.CharType.CompressionCharConcrete

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double CompConcArea= CONCRETE.Area.CompressedConcrete(Double CSIndex, Double Forcelndex);

where

e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

CompressedReinf

Method calculates area of non-prestressed bars in compression

Syntax:

double CompReinfArea= CONCRETE.Area. CompressedReinf(CharType CharType);

Where:

e CharType - Char type CONCRETE.CharType.CompressionCharReinf

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double CompReinfArea= CONCRETE.Area.CompressedReinf(Double CSIndex, Double Forcelndex);

Where:
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e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set

with method SetForcesld (with appropriate ID, viz "SetForces").

TensionConcrete
Method calculates area of concrete in tension.

Syntax:

double TenConcArea = CONCRETE . Area. TensionConcrete(CharType CharType);

Where:

e CharType - Char type CONCRETE.CharType. TensionCharConcrete

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double TenConcArea = CONCRETE . Area. TensionConcrete(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set

with method SetForces|d (with appropriate ID, viz "SetForces").

TensionReinf
Method calculate area of non-prestressed bars in tension.

Syntax:

double TenReinfArea = CONCRETE . Area. TensionReinf(CharType CharType);

Where:
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e CharType - Char type CONCRETE.CharType.TensionCharReinf

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double TenReinfArea = CONCRETE . Area. TensionReinf(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Load an example: Area

Concrete toolbox - CenterOfGravity

Help for methods under group "CenterOfGravity"
CompressedConcrete
Method calculates coordinates for center of gravity of compressed concrete.

Syntax:

object Point = CONCRETE . CenterOfGravity. CompressedConcrete(CharType CharType);

Where :

e CharType - Char type CONCRETE.CharType.CompressionCharConcrete

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.
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Syntax:

object Point = CONCRETE. CenterOfGravity. CompressedConcrete(Double CSIndex, Double Forcelndex);

Where:

e CSIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

Following method calculates coordinates for center of gravity of compressed concrete for reference point different from [0,0].

Syntax:

object Point = CONCRETE.CenterOfGravity. CompressedConcrete(CharType CharType, Double CSCH_dy_Center,
Double CSCH_dz_Center, Double CSCH _alfa_rotation);

Where:

e CharType - Char type CONCRETE.CharType.CompressionCharConcrete
e CSCH_dy_Center-is y-coordinate of reference point for calculation related to point [0,0]
e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle from y axis of css to which value cs characteristics will be recalculated [deg]

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object Point = CONCRETE.CenterOfGravity. CompressedConcrete(Double CSIndex, Double Forcelndex, Double
CSCH_dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSindex - Id of cross section

e Forcelndex -Id of forces for calculation

e CSCH_dy_Center-is y-coordinate of reference point for calculation related to point [0,0]
e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle from y axis of css to which value cs characteristics will be recalculated [deg]
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Example:

I/Activation of Concrete toolbox

double IdCss = 0;

CONCRETE.CreateCS(IdCSS, 10.CS.Component.Shape.Point, |0.CONCRETE.EC.Diagram.Poaint, |0.Beam.Rein-
forcement.Bar, |0.REINF.EC.Diagram.Poaint);

CONCRETE.SetForcesld(0, double N, double Vy, double VVz, double Mx, double My, double Mz); //CenterOfGravity
object Pointa= CONCRETE.CenterOfGravity. CompressedConcret (CONCRETE.CharType.Com-
pressionCharConcrete);

object b= CONCRETE.CenterOfGravity. CompressedConcrete(0, 0);

object c = CONCRETE.CenterOfGravity. CompressedConcrete(CONCRE TE.CharType. CompressionCharConcrete,
1,1,0);

object d= CONCRETE.CenterOfGravity. CompressedConcrete(0, 0, 1, 1, 0);

CompressedReinf
Method calculates coordinates for center of gravity of compressed reinforcement

Syntax:

object Point = CONCRETE.CenterOfGravity. CompressedReinf(CharType CharType);

Where :

e CharType - Char type CONCRETE.CharType.CompressionCharReinf

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object Point = CONCRETE. CenterOfGravity. CompressedReinf(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set with
method SetForces|d (with appropriate ID, viz "SetForces").

Following method calculates coordinates for center of gravity of compressed reinforcement for reference point different from [0,0].
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Syntax:

object Point = CONCRETE. CenterOfGravity. CompressedReinf(CharType CharType, Double CSCH_dy_Center,
Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CharType - Char type CONCRETE.CharType.CompressionCharReinf

e CSCH_dy_Center - is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle fromy axis of css to which value cs characteristics will be recalculated [deg]

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object Point = CONCRETE.CenterOfGravity. CompressedReinf(Double CSIndex, Double Forcelndex, Double CSCH_
dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSindex - Id of cross section

e Forcelndex -Id of forces for calculation

e CSCH_dy_Center - is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle fromy axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

Example:

IIActivation of Concrete toolbox

double [dCss = 0;

CONCRETE.CreateCS(IdCSS, 10.CS.Component.Shape.Paint, [0.CONCRETE.EC.Diagram.Paint, |0.Beam.Rein-
forcement.Bar, |0.REINF.EC.Diagram.Paint);

CONCRETE.SetForcesld(0, double N, double Vy, double Vz, double Mx, double My, double Mz); //CenterOfGravity
object e = CONCRETE.CenterOfGravity. CompressedReinf(CONCRETE. CharType. CompressionCharReinf);

object f = CONCRETE.CenterOfGravity. CompressedReinf(0, 0);

object g= CONCRETE.CenterOfGravity. CompressedReinf(CONCRETE.CharType.CompressionCharReinf, 1, 1, 0);
object h= CONCRETE.CenterOfGravity. CompressedReinf(0, 0, 1, 1, 0);
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TensionConcrete
Method retumns coordinates for center of gravity of tension concrete.

Syntax:

object point = CONCRETE.CenterOfGravity. TensionConcrete(CharType CharType);

Where:

e CharType - Char type CONCRETE.CharType.TensionCharConcrete

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object point = CONCRETE. CenterOfGravity. TensionConcrete(Double CSIndex, Double Forcelndex, CharType
CharType);
Where:

e CSlndex - Id of cross section
o Forcelndex -Id of forces for calculation
e CharType - Char type CONCRETE.CharType.TensionCharConcrete

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Following method retums coordinates for center of gravity of tension concrete for reference point different from [0,0].

Syntax:

object point = CONCRETE. CenterOfGravity. TensionConcrete(CharType CharType, Double CSCH_dy_Center, Double
CSCH_dz_Center, Double CSCH_alfa_rotation);

Where :

e CharType - Chartype CONCRETE.CharType.TensionCharConcrete

e CSCH_dy_Center-is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle from y axis of css to which value cs characteristics will be recalculated [deg]
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Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object point = CONCRETE. CenterOfGravity. TensionConcrete(Double CSIndex, Double Forcelndex, Double CSCH_
dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSindex - Id of cross section

e Forcelndex -Id of forces for calculation

e CSCH_dy_Center-is y-coordinate of reference point for calculation related to point [0,0]
e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Example:

I/Activation of Concrete toolbox

double IdCss =0;

CONCRETE.CreateCS(IdCSS, 10.CS.Component.Shape.Point, [0.CONCRETE.EC.Diagram.Paint, |0.Beam.Rein-
forcement.Bar, |0.REINF.EC.Diagram.Paint);

CONCRETE.SetForcesld(0, double N, double Vy, double VVz, double Mx, double My, double Mz); //CenterOfGravity
object i = CONCRETE.CenterOfGravity. TensionConcrete(CONCRE TE. CharType. TensionCharConcrete);

object j = CONCRETE.CenterOfGravity. TensionConcrete(0, 0, CONCRETE.CharType. TensionCharConcrete);

object k = CONCRETE.CenterOfGravity. TensionConcrete(CONCRE TE.CharType. TensionCharConcrete, 1, 1, 0);
object|= CONCRETE.CenterOfGravity. TensionConcrete(0, 0, 1, 1, 0);

TensionReinf
Method returns coordinates for center of gravity of tension reinforcement

Syntax:

object point =CONCRETE. CenterOfGravity. TensionReinf(CharType CharType);

Where:

e CharType - Char type CONCRETE.CharType. TensionCharReinf
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Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object point =CONCRETE . CenterOfGravity. TensionReinf(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Following method retums coordinates for center of gravity of tension reinforcement for reference point different from [0,0].

Syntax:

object point = CONCRETE. CenterOfGravity. TensionReinf(CharType CharType, Double CSCH_dy_Center, Double
CSCH_dz_Center, Double CSCH_alfa_rotation);
Where :

e CharType - Chartype CONCRETE.CharType.TensionCharReinf
e CSCH_dy_Center-is y-coordinate of reference point for calculation related to point [0,0]
e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle from y axis of css to which value cs characteristics will be recalculated [deg]

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object point = CONCRETE. CenterOfGravity. TensionReinf(Double CSIndex, Double Forcelndex, Double CSCH_dy._
Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation
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e CSCH_dy_Center-is y-coordinate of reference point for calculation related to point [0,0]
e CSCH_dz_Center - is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

Example:

IIActivation of Concrete toolbox

double IdCss =0;

CONCRETE.CreateCS(IdCSS, 10.CS.Component.Shape.Point, |0.CONCRETE.E C.Diagram.Point, |0.Beam.Rein-
forcement.Bar, |0.REINF.EC.Diagram.Paint);

CONCRETE.SetForcesld(0, double N, double Vy, double V/z, double Mx, double My, double Mz); //CenterOfGravity
object m= CONCRETE.CenterOfGravity. TensionReinf(CONCRETE.CharType. TensionCharReinf);

object n= CONCRETE.CenterOfGravity. TensionReinf(0, 0);

object 0 = CONCRETE.CenterOfGravity. TensionReinf(CONCRETE.CharType. CompressionCharReinf, 1, 1, 0);

object p= CONCRETE.CenterOfGravity. TensionReinf(0, 0, 1, 1, 0);

Outline
Method returns center of gravity - coordinates [0,0]

Syntax:

object point = CONCRETE . CenterOfGravity. Outline();

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.
GetGravityCenterOfPolygon
Method returns coordinates of gravity center of polygon.

Syntax:

object Point = CONCRETE. CenterOfGravity. GetGravityCenterOfP olygon(Double CSIndex);

Where:

o CSlindex - Id of cross section

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").
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Load an example: CenterOfGravity

Concrete toolbox - CreateCS
Help for methods under group "CreateCS"
CreateCS

Initialize cross-section in ConcreteToolbox library.Returns 1, if Css is not created then returns -1

Syntax:

double Css = CONCRETE.CreateCS(lList Polygon, IList ConcreteDiagram);

Where :

e Polygon - Shape of concrete cross section

o ConcreteDiagram - Material diagram of concrete

This syntax is obsolete, please, use following one.

Syntax:

double Css =CONCRETE.CreateCS(Double CSIndex, IList Polygon, IList ConcreteDiagram);

Where:

e CSlindex - Id of cross section
e Polygon - Shape of concrete cross section
o ConcreteDiagram - Material diagram of concrete

Syntax:

double Css = CONCRETE.CreateCS(lList Polygon, IList ConcreteDiagram, IList ReinfBars, IList ReinfDiagram);

Where:

e Polygon - Shape of concrete cross section

e ConcreteDiagram - Material diagram of concrete

o ReinfBars- Shape of cross section reinforcement bars
e ReinfDiagram - Material diagram of reinforcement

This syntax is obsolete, please, use following one.
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Syntax:

double Css =CONCRETE.CreateCS (Double CSIndex, IList Polygon, IList ConcreteDiagram, IList ReinfBars, IList
ReinfDiagram);

Where:

CSlndex - Id of cross section

Polygon - Shape of concrete cross section
ConcreteDiagram - Material diagram of concrete
ReinfBars- Shape of cross section reinforcement bars
ReinfDiagram - Material diagram of reinforcement

Method creates reinforced cross-section or part of reinforced cross-section and returns ID of cross-section).

Syntax:

double Css = CONCRETE.CreateCS (Double CSIndex, IList ConCss, IList ConStressStrainDiagram, IList ArrayRein-
fBars, IList ReinfStressStrainDiagram, IList ArrayPointsRegion);

Where:

CSIndex - Id of cross section

ConCss - Array of concrete polygon with two columns (coordinate y[m] and z[m])

ConStressStrainDiagram - Array of point of stress-strain diagram of concrete with two columns (coordinate strain[-] and
stress[Pa])

ArrayReinfBars - Array of bars of non-prestressed reinforcement with three columns (coordinate y{m] ,coordinate z[m],
diameter of reinforcement [m])

ReinfStressStrainDiagram - Array of point of stress-strain diagram of all non-prestressed rein. with two columns (coordin-
ate strain[-] and stress[Pa])

ArrayPointsRegion - Array of region (part of cross-section) for evaluation results with two columns (coordinate y[m] and z

[m])

Load an example: CreateCS

CONCRETE Designer Library

InitialiseDesignAddData

Method initialise design add data which are needed for design. Default values are set for all data.

Syntax:

Concrete. Designer. InitialiseDesignAddData(Double desAddDatal D, Double CssID);
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Where:

e desAddDatalD - ID for created design add data
e CssID-ID of cross-section

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

Syntax:

Concrete.Designer.InitialiseDesignAddData(Double desAddDatal D)

Where:
e desAddDatalD - ID for created design add data

Default values are set for all data, default Css with ID=0is used, this function is obsolet.

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

SetDiameterAndCover
Method set diameter and cover into design add data.

Syntax:

Concrete. Designer.SetDiameterAndCover(Double desAddDatalD ,Double reinfDiam,Double reinfCover)

Where:

e desAddDatalD - ID of design add data created with InitialiseDesignAddData viz "InitialiseDesignAddData
o reinfDiam - diameter of reinforcement

o reinfCover - cover of reinforcement
SetOffsetOfLayersOfReinforcement
Method set offset between two layers of reinforcement

Syntax:

Concrete. Designer.SetOffsetOfLayersOfReinforcement(Double desAddDatal D, Double reinfOffset)

Where:

e desAddDatalD - ID of design add data created with InitialiseDesignAddData (viz "InitialiseDesignAddData")
o reinfOffset - offset of reinforcements
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SetCoefficientForReinforcementAreaForLayer
Method set coefficient which is used for multiplication of reinforcements area in layer

Syntax:

Concrete. Designer.SetCoefficientForReinforcementAreaF orLayer(Double desAddDatal D, Double CoefAsmax)

Where:

e desAddDatalD - ID of design add data created with InitialiseDesignAddData (viz "InitialiseDesignAddData")
e CoefAsmax - coefficient

SetlfCanBeUseUserReinforcement
Method set if can be take into account during design also reinforcement which user set.

Syntax:

Concrete.Designer.SetlfCanBeUseUserReinforcement(Double desAddDatalD,Double Use)

Where:

e desAddDatalD - 1D of design add data created with InitialiseDesignAddData (viz "InitialiseDesignAddData")
e Use - parameter which marks in user reinforcement should be taken into account during design of reinforcement
o use0ifno,

e uselifyes
SetMaximalCompressedPortion
Method set maximal compressed portion for interaction diagram which is used during design of reinforcement.

Syntax:

Concrete.Designer.SetMaximalCompressedPortion(Double desAddDatalD,Double compPortion)

Where:

e desAddDatalD - ID of design add data created with InitialiseDesignAddData (viz "InitialiseDesignAddData")

e compPortion - compressed portion coefficient

SetExtraRotationPoint

Method set rotation point for interaction diagram which is used during design of reinforcement

-348-



Chapter 104

Syntax:

Concrete.Designer.SetExtraRotationP oint(Double desAddDatalD ,Double heightRatio, Double strainRatio)

Where:

e desAddDatalD - ID of design add data created with InitialiseDesignAddData (viz "InitialiseDesignAddData")
e heightRatio - height ratio
e strainRatio - strain ratio

SetDesignMaterialDiagram
Method set material diagram of reinforcement into design add data

Syntax:

Concrete.Designer.SetDesignMaterialDiagram(Double desAddDatal D, Collections. IList DiagramList)

Where:

e desAddDatalD - ID of design add data created with InitialiseDesignAddData (viz "InitialiseDesignAddData")
o DiagramList - of points of diagram - (strain,stress)

SetDesignUniaxialAddData

Method sets uniaxial edge add data - coordinates of two points in which reinforcement will be designed - for uniaxial design. Output
is index of data - desUniaxialAddDatalD .

Syntax:

double index = Concrete. Designer. SetDesignUniaxialAddData(Double desAddDatalD, Collections. IList uni-
axialAddEdgeData)

Where:

e desAddDatalD - ID of design add data created with InitialiseDesignAddData (viz "InitialiseDesignAddData")
e uniaxialAddEdgeData - List of two points (index of edge, y coord.,z coord)

SetEdgeAddDataGen

Method sets general edge add data - for selected edge have to be known index and ratio of reinforcement, additionally coordinates
for centroid of reinforcement - for general and biaxial design. Output is index of data - desGeneralAddDatalD.
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Syntax:

double desGeneralAddDatalD = Concrete. Designer.SetE dgeAddDataGen(Double desAddDatal D, Collections. IList gen-
eralAddE dgeData)

Where:

e desAddDatalD - 1D of design add data
e generalAddEdgeData - List of points (index, ratio of reinforcement, y coord., z coord)

SetCornerAddData

Method sets general edge add data - for selected edge have to be known index, additionally ratio of reinforcement - for corer
design.Output is index of data - desComerAddDatalD.

Syntax:

double desCornerAddDatal D =Concrete. Designer. SetComerAddData(Double desAddDatal D, Collections. IList gen-
eralAddComerData )

Where:

e desAddDatalD - D of design add data
e generalAddComerData - List of points (index, ratio of reinforcement)

GetinfoAboutCorner
Method returns info about corner of cross-section. Method returns corner ID,y coordinate, z coordinate.

Syntax:

object corner = Concrete. Designer. GetInfoAboutCorner(Double CssID,Double comerindex)

Where:

e CsslD -Id of cross-section, default CSS has Cssld=0
e cornerindex - index of cormner

GetNumberOfEdgesWithDesignedReinforcement
Method returns number of edges with designed reinforcement.

Syntax:

double numEdges = Concrete.Designer. GetNumberOfE dgesWithDesignedReinforcement(Double HashKey)

Where:
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e HashKey - HashKey obtained form design of reinforcement

GetDesignedReinforcementinfoForEdge

Method returns designed reinforcement for edge. Method returns y coordinate of centroid of reinforcement,z coordinate of centroid
of reinforcement

area of reinforcement, if reinforcement is tensioned, diameter of reinforcement.

Syntax:

object reinfedge = Concrete. Designer. GetDesignedReinforcementInfoForE dge(Double HashKey, Double Edgelndex)

Where:

e HashKey - HashKey obtained form design of reinforcement

e Edgelndex - index of edge of cross-section
GetNumberOfLayersWithReinforcementForEdges
Method retumns number of designed layers of reinforcement for edge of cross-section.

Syntax:

double numLayers = Concrete.Designer. GetNumberOfLayersWithReinforcementForE dges(Double HashKey,Double
edgelndex)

Where:

e HashKey - HashKey obtained form design of reinforcement
e edgelndex - index of edge of cross-section

GetDesignedReinforcementinfoForLayerOfEdge

Method returns designed reinforcement for layer of reinforcement for edge. Method returmns y coordinate of centroid of rein-
forcement,z coordinate of centroid of reinforcement area of reinforcement, if reinforcement is tensioned, diameter of reinforcement.

Syntax:

object layer = Concrete. Designer. GetDesignedReinforcementInfoF orLayerOfE dge(Double, Double, Double)

Where:

e HashKey - HashKey obtained form design of reinforcement
o Edgelndex - index of edge of cross-section

o layerIndex - index of layer

-351-



DesignReinforcementUniaxialAroundGeneralAxis

General uniaxial method for design reinforcement for general axis defined by angle. Method returns HashKey - identificator of res-
ults of design, result - id of error, and msg - enum with error.

Syntax:

object design = Concrete. Designer.DesignReinforcementUniaxial AroundGeneralAxis(DoubledesAddDatal D, Double
N,Double My,Double Mz,Double Alpha,Double desUniaxEdgeAddData )

Where:

e desAddDatalD - ID of design add data

e N-Value of normal force

e My -Value of bending moment acting around y axis

e Mz -Value of bending moment acting around z axis

e Alpha-Angle of axis

e desUniaxEdgeAddData - Id of uniaxial edge add data ( viz "SetDesignUniaxialAddData"), if they are not defined use -1.0

Old function with default design add data which was set by obsolete SetAddData (viz "SetAddData") method.

Syntax obsolete:

object design = Concrete. Designer.DesignReinforcementUniaxialAroundGeneralAxis(Double N,Double My,Double
Mz,Double Angle)
Where:

e N-Value of normal force

e My -Value of bending moment acting around y axis
e Mz -Value of bending moment acting around z axis
e Alpha-Angle of axis

DesignReinforcementUniaxialAroundYAxis

Uniaxial method for design reinforcement for moment action around y axis of cross-section. Method returns HashKey - identificator
of results of design, result - id of error, and msg - enum with error.

Syntax:

object design = Concrete. Designer.DesignReinforcementUniaxialAroundY Axis(Double desAddDatal D, Double N
,Double My, DoubledesUniaxEdgeAddData )

Where:

e desAddDatalD - ID of design add data
e N-Value of normal force
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e My - Value of bending moment acting around y axis
o desUniaxEdgeAddData - Id of uniaxial edge add data ( viz "SetDesignUniaxialAddData"), if they are not defined use -1.0

DesignReinforcementUniaxialAroundZAxis

Uniaxial method for design reinforcement for moment action around z axis of cross-section. Method returns HashKey - identificator
of results of design, result - id of error, and msg - enum with error.

Syntax:

object design = Concrete. Designer. DesignReinforcementUniaxialAroundZAxis(Double desAddDatal D, Double N,Double
Mz,Double desUniaxEdgeAddData )

Where:

desAddDatalD - ID of design add data
N - Value of normal force

e Mz - Value of bending moment acting around z axis
e desUniaxEdgeAddData - Id of uniaxial edge add data ( viz "SetDesignUniaxialAddData"), if they are not defined use -1.0

DesignReinforcementGeneralBiaxial

Biaxial design of reinforcement - according to formula from EC (M, /M, dy)bia"°°ef+ (M, /M, dZ)"bi"""°°ef< 1.0. Method retums
HashKey - identificator of results of design, result - id of error, and msg - enum with error.

Syntax:

object design = Concrete. Designer. DesignReinforcementGeneralBiaxial(Double desAddDatalD ,Double N, Double
My,Double Mz, Double biaxCoef, Double desGeneralE dgeAddData)

Where:

e desAddDatalD - ID of design add data

e N-Value of normal force

e My - Value of bending moment acting around y axis

e Mz - Value of bending moment acting around z axis

o biaxCoef - Vaule of biaxial coefficient - default 1.4

o desGeneralEdgeAddData - Id of general edge add data (viz "SetEdgeAddDataGen"), if they are not defined use -1.0

Old function with default design add data which was set by obsolete SetAddData (viz "SetAddData") method.

Syntax:

object design = Concrete. Designer. DesignReinforcementGeneralBiaxial(Double N, Double My,Double Mz,Double
biaxCoef)

Where:
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e N-Value of normal force

e My -Value of bending moment acting around y axis
e Mz -Value of bending moment acting around z axis
o biaxCoef - Vaule of biaxial coefficient - default 1.4

DesignReinforcementGeneral

General design of reinforcement. Method returns HashKey - identificator of results of design, result - id of error, and msg - enum
with error.

Syntax:

object design =Concrete.Designer.DesignReinforcementGeneral(Double desAddDatal D, Double N,Double My, Double
Mz,Double desGeneralEdgeAddData)
Where:

e desAddDatalD - 1D of design add data

o N-Value of normal force

e My -Value of bending moment acting around y axis

e Mz -Value of bending moment acting around z axis

e desGeneralEdgeAddData - Id of general edge add data (viz "SetEdgeAddDataGen"), if they are not defined use -1.0

Old function with default design add data which was set by obsolete SetAddData (viz "SetAddData") method.

Syntax:

object design = Concrete. Designer. DesignReinforcementGeneral(Double N,Double My, Double Mz)

Where:

e N-Value of normal force
e My -Value of bending moment acting around y axis

e Mz -Value of bending moment acting around z axis

DesignReinforcementCorner

Cormer design of reinforcement. Method retums HashKey - identificator of results of design, result - id of error, and msg - enum with
error.

Syntax:

object design = Concrete. Designer. DesignReinforcementComner(Double desAddDatalD,Double N,Double My, Double
Mz,Double desGeneralCornerAddData)

Where:
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e desAddDatalD - ID of design add data

e N-Value of normal force

e My - Value of bending moment acting around y axis

e Mz - Value of bending moment acting around z axis

o desGeneralComerAddData - Id of uniaxial edge add data (viz "SetComerAddData"), if they are not defined use -1.0

Old function with default design add data which was set by obsolete SetAddData (viz "SetAddData") method.
object design = Concrete. Designer. DesignReinforcementCorner(Double N,Double My, Double Mz)

Where:

e N-Value of normal force
e My - Value of bending moment acting around y axis
e Mz -Value of bending moment acting around z axis

DesignUniaxialGenLayers

General uniaxial method for design reinforcement in layers for general axis defined by angle. Method returns HashKey - identificator
of results of design, result - id of error, and msg - enum with error.

Syntax:

object design = Concrete. Designer. DesignUniaxialGenLayers(Double desAddDatal D,Double N,Double My,Double
Mz,Double Alpha,Double numberOfLayers, Double desUniaxE dgeAddData)

Where:

e desAddDatalD - ID of design add data

e N-Value of normal force

e My - Value of bending moment acting around y axis

e Mz - Value of bending moment acting around z axis

o Alpha-Angle of axis

e numberOfLayers - Number of wanted layers

o desUniaxEdgeAddData - Id of uniaxial edge add data ( viz "SetDesignUniaxialAddData"), if they are not defined use -1.0

DesignReinforcementGeneralBiaxialLayers

Biaxial design of reinforcement n ayers - according to formuta from EC (M, /M, dy)biaxCoef + (M, M, dz)biaxc"ef I<1.0. Method
returns HashKey - identificator of results of design, result - id of error, and msg - enum with error.

Syntax:

object design = Concrete. Designer. DesignReinforcementGeneralBiaxialLayers(Double desAddDatalD,Double N
,Double My, Double Mz,Double,Double, Double)

Where:

-355-



e desAddDatalD - 1D of design add data

e N-Value of normal force

e My -Value of bending moment acting around y axis
e Mz -Value of bending moment acting around z axis
o biaxCoef - Vaule of biaxial coefficient - default 1.4
e numberOfLayersNumber of wanted layers

e desGeneralComerAddData - Id of uniaxial edge add data (viz "SetComerAddData"), if they are not defined use -1.0

DesignReinforcementGeneralLayers

General layer design of reinforcement. Method returns HashKey - identificator of results of design, result - id of error, and msg -
enum with error.

Syntax:

object design = Concrete. Designer. DesignReinforcementGeneralLayers(Double, Double, Double, Double, Double, Double)

Where:

e desAddDatalD - 1D of design add data

e N-Value of normal force

e My -Value of bending moment acting around y axis

e Mz -Value of bending moment acting around z axis

e numberOfLayers - Number of wanted layers

e desGeneralComerAddData - Id of uniaxial edge add data (viz "SetComerAddData"), if they are not defined use -1.0

GetNumberOfEdgesOfWholeCrossSection
Method returns number of edges of whole cross-section.

Syntax:

double num = Concrete. Designer. GetNumberOfE dgesOfWholeCrossSection(Double CssIDId)

Where:
o CssID-Idof cross-section

Obsolete version - Method returns number of edges for default cross-section-id =0

Syntax:

double num = Concrete. Designer. GetNumberOfE dgesOfWholeCrossSection
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GetIinfoAboutEdgeOfCrossSection

Method returns info about edge of cross-section. Method returns index of first point of edge, index of second paint of edge, index of
edge.

Syntax:

double edge = Concrete. Designer. GetlnfoAboutE dgeOfCrossSection(Double CssID,Double Edgelndex)

Where:

e CssID-Idof cross-section

e Edgelndex - index of edge

Obsolete version - Method returns info about edge for default cross-section -id =0

Syntax:

double edge = Concrete. Designer. GetlnfoAboutE dgeOfCrossSection(Double Edgelndex)

Where:

e Edgelndex - index of edge

GetIindexesOfEdgesWithDesignedReinforcementFromUniaxialDesign

Method retumns indexes of edges with designed reinforcement from uniaxial design. Method retumns first edge index, second edge
index.

Syntax:

object indexes = Concrete.Designer. GetIndexes OfE dgesWithDesignedReinforcementFromUniaxialDesign(Double
HashKey)

Where:

e HashKey - HashKey obtained form design of reinforcement

CalculateReinfRatioForEdge
Method calculates ratio of reinforcement for edge for acting load.

Syntax:

double ratio = Concrete. Designer. CalculateReinfRatioF orE dge(Double, Double, Double, Double, Double, Double)

Where:
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e CssID-Idof cross-section

e edgelndex - index of edge

e N-Value of normal force

e My -Value of bending moment acting around y axis
e Mz -Value of bending moment acting around z axis
o fck - strength of concrete

CreatePracticalCalculator
Method creates practical calculator and returnsld of practical calculator - HashKey and error info.

Syntax:

object practCalc = Concrete. Designer. CreatePracticalCalculator(Double CssID,Double distance, Double diameter
,Double minBarsSpacing,Double cover)

Where:

e CssID-Idof cross-section

o distance - perpendicular distance from edge

o diameter - diameter of reinforcement

e minBarsSpacing - minimal spacing between bars

e cover - cover of reinforcemement

SetAreasOfReinforcementForEdgeForPracticalCalculator
Method sets amount of reinforcement for edges for practical calculator.

Syntax:

Concrete.Designer.SetAreasOfReinforcementForE dgeForPracticalCalculator(Double, Collections. IList)

Where:

e keyHash-Id of practical calculator
o reinfAreaarea of reinforcement

OptReinfDiamOnEdge
Method optimizes diameter of reinforcement and return its value.

Syntax:

double diam = Concrete. Designer. OptReinfDiamOnE dge(Double keyHashPractCalc, Double edgelndex)
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Where:

e keyHashPractCalc - Id of practical calculator which was created with method CreatePracticalCalculator ( viz
"CreatePracticalCalculator")

e edgelndex - index of edge
OptReinfDiamOnEdge1
Method optimizes diameter of reinforcement and return its value.

Syntax:

double diam = Concrete. Designer. OptReinfDiamOnE dge1(Double keyHashPractCalc,Double edgelndex)

Where:

e keyHashPractCalc - Id of practical calculator which was created with method CreatePracticalCalculator ( viz
"CreatePracticalCalculator")

e edgelndex - index of edge
MaxNumberBarsOnEdge
Method calculates maximal number of bars.

Syntax:

double maxNum = Concrete. Designer.MaxNumberBarsOnE dge(Double keyHashPractCalc ,Double edgelndex)

Where:

e keyHashPractCalc - Id of practical calculator which was created with method CreatePracticalCalculator ( viz
"CreatePracticalCalculator")

e edgelndex - index of edge
NumberBarsOnEdge
Method calculates number of bars for edge

Syntax:

double numBars = Concrete. Designer.NumberBarsOnE dge(Double keyHashPractCalc, Double edgelndex)

Where:

e keyHashPractCalc - Id of practical calculator which was created with method CreatePracticalCalculator ( viz
"CreatePracticalCalculator")

e edgelndex - index of edge
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SpacingReqReinf
Method returns spacing of required reinforcement.

Syntax:

double spacinf = Concrete.Designer. SpacingReqReinf(Double keyHashPractCalc, Double edgelndex)

Where:

e keyHashPractCalc - Id of practical calculator which was created with method CreatePracticalCalculator ( viz
"CreatePracticalCalculator”)

e edgelndex - index of edge

LengthOfLineForDesign

Method calculates length of layer of reinforcement and returns length, start point( y coord, z coord), end point( y coord, z coord) and
errorinfo.

Syntax:

object lenght = Concrete.Designer.LengthOfLineForDesign(Double keyHashPractCalc, Double edgelndex)

Where:

e keyHashPractCalc - Id of practical calculator which was created with method CreatePracticalCalculator ( viz
"CreatePracticalCalculator")

e edgelndex - index of edge
AssignReinfToEdge
Method assign reinforcement bar to edge according to coordinates and returns index of edge and perpendicular distance from edge.

Syntax:

object edge = Concrete. Designer.AssignReinfToEdge(Double CssID,Double reinfCoordY ,Doubler einfCoordZ)

Where:

e CsslD - Id of cross-section
o reinfCoordY -y coordinates of point

e reinfCoordZ - z coordinates of point
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ArrayReqReinf

Method creates real reinforcement bars from required area via practical calculator. Method returns list of bars (barindex,y coord, z
coord, As and diameter).

Syntax:

object listBars = Concrete.Designer.ArrayRegReinf(Double keyHashPractCalc,Double edgelndex ,Double
typeArea,Double minNumber)

Where:

e keyHashPractCalc - Id of practical calculator which was created with method CreatePracticalCalculator ( viz
"CreatePracticalCalculator")
e edgelndex - index of edge
o typeArea- type of area of reinforcement
e 0-round - area will be mathematically rounded
e 1-ceil-areawill be rouded to the nearest integer value

o minNumber - minimal number of bars for edge

SetAddData
0ld method for initialization of design add data - obsolete.

Syntax:

Concrete.Designer.SetAddData(Double Diameter,Double Cover)

Where:

o Diameter - diemater of reinforcement

o Cover - cover of reinforcement

SetDesignMaterial
Old method for set of material diagram of reinforcement - obsolete

Syntax:

Concrete. Designer. SetDesignMaterial(Collections. Generic. List Diagram)

Where:

o Diagram - List of material points
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ClearReinfDiagram
0ld method for clearing of material diagram

Syntax:

Concrete.Designer.ClearReinfDiagram()

Concrete toolbox - CrackingForce

Help for methods under group "CrackingForce”
CrackingForces1

Method returns the cracking forces (Ncr1, Mcry1, Mcrz1), when in the most tensile fibre of concrete cross section is reached input-
ted tensile strength of the concrete (value dFcteff)

Syntax:

object forces = CONCRETE. CrackingForce. CrackingForces1(Double CSIndex, Double Forcelndex, Double dFcteff);

Where:

e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

o dFteff - Effective tensile strength of concrete, when the crack is created

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

CrackingForces2

Method returns the cracking forces (Ncr2, Mcry2, Mcrz2), when in the most compressive fibre of concrete cross section is reached
inputted tensile strength of the concrete (value dFcteff)

Syntax:

object forces =CONCRETE. CrackingForce. CrackingForces2(Double CSIndex, Double Forcelndex, Double dFcteff);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

o dFteff - Effective tensile strength of concrete, when the crack is created
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Load an example: CrackingForces

Concrete toolbox - General

Help for methods under group "General”
CentreOfPolygon
Function returns centre of gravity (yc[m] and zc[m] coordinate) of the polygon

Syntax:

object point = CONCRETE. General.CentreOfPolygon(List<Object> Polygon);

Where:

e Polygon - Array of concrete polygon with two columns (coordinate y[m] and z[m])

GetCountFibresConcrete
Function returns number of concrete fibres in actual cross-section

Syntax:

double fiberCount = CONCRETE. General. GetCountFibresConcrete();

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

double fiberCount = CONCRETE. General. GetCountFibresConcrete(Double CSIndex);

Function returns number of concrete fibres in cross-section
Where:

o (CSlindex - Id of cross section
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GetCountFibresReinforcement
Function returns number of non-prestressed bars of reinforcement in actual cross-section

Syntax:

double fiberCount = CONCRETE. General. GetCountFibresReinforcement();

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

double fiberCount = CONCRETE. General. GetCountFibresReinforcement(Double CSIndex);

Function returns number of non-prestressed bars of reinforcement in cross-section

Where :

o CSlindex - Id of cross section

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetCssHeight

Function returns dimension of Css in direction of y-axis

Syntax:

double height = CONCRETE.General. GetCssHeight(Double RotAngle);

Where :

e RotAngle - Angle for calculation dimension of css from y-axis of CSS in deg

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

double height = CONCRETE . General. GetCssHeight(Double CSIndex, Double RotAngle);
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Where:

e CSlndex - Id of cross section
e RotAngle - Angle for calculation dimension of css from y-axis of CSS indeg

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetFibrePositionConcrete

Function returns concrete fibre position (y[m] and z[m] coordinate) for given index

Syntax:

object point = CONCRETE. General. GetFibreP ositionConcrete(Double Index);

Where:

o Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

object point = CONCRETE. General. GetFibrePositionConcrete(Double CSIndex, Double Index);

Where:

o (CSlindex - Id of cross section
o Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetFibrePositionReinf

Function returns position of non-prestressed bar of reinforcement (y[m] and z[m] coordinate) in cross-section

Syntax:

object point = CONCRETE. General. GetFibrePositionReinf(Double Index);

Where:

o Index - Fibre index
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Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

object point = CONCRETE. General. GetFibreP ositionReinf(Double CSIndex, Double Index);

Where:

e CSIndex - Id of cross section
o Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetOutline

Function returns outline points of Css for actual cross-section as structured array with y and z positions

Syntax:

object points = CONCRETE. General. GetOutline();

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

object points = CONCRETE. General.GetOutline(Double CSIndex);

Where:

e CSIndex - Id of cross section

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetReinfBars

Function returns non-prestressed bars of reinforcement in cross-section for actual cross-section as structured array with Area, dia-
meter, y and z positions
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Syntax:

object bars = CONCRETE.General.GetReinfBars();

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

object bars = CONCRETE. General.GetReinfBars(Double CSIndex);

Where:

o (CSlindex - Id of cross section

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

PointinPolygon
Function returns true if point is in polygon or false if point is out of polygon

Syntax:

bool binside = CONCRETE. General.PointInPolygon(List<Object> Polygon, Double PointCoordY, Double
PointCoordZ);

Where:

e Polygon - Array of concrete polygon with two columns (coordinate y[m] and z[m])
e PointCoordY - Y coordinate of point
e PaintCoordZ - Z coordinate of point

StressFromStrain
Function returns value of stress calculated from defines strain-stress diagram

Syntax:

double stress = CONCRETE. General. StressFromStrain(List<Object> StressStrainDaigram, Double Strain);

Where:
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e StressStrainDaigram- Array of points of stress-strain diagram of the material with two columns (coordinate strain[-] and
stress[Pa])
e Strain-Valueof strain

Load an example: General

Concrete toolbox - CharacteristicsCalculator

Help for methods under group "CharacteristicsCalculator”
Characteristics and CharacteristicsCalculator retumns same values for same setting!

Following possibilities can be selected from CONCRETE.CharType - type of cross sectio characteristic

o CompressionCharConcrete - characteristics of compressed part of concrete cross section
e TensionCharConcrete - characteristics of tensioned part of concrete cross section
e WholeCharConcrete - characteristics of concrete cross section

e CompressionCharReinf - characteristics of compressed reinforcement

e TensionCharReinf - characteristics of tensioned reinforcement

e WholeCharReinf - characteristics of reinforcement

e CssCharacteristicTransfEqulibrium

e CssCharacteristicTransf

o AxialStiff - characteristics for axial stiffness

e BendingStiffY- characteristics for bending stiffness according to y axis

e BendingStiffZ - characteristics for bending stiffness according to z axis

e BendingStiff - characteristics for bending stiffness

e BendingStiffGen - characteristics for bending stiffness

Following possibilities can be selected from CONCRETE . StiffnessType - type of stiffness

e No-not defined

e Linear- linear stiffness

e Uncracked - stiffness of uncracked cross-section
e Cracked - stiffness of cracked cross-section

Characteristics
Function returns Css characteristics

Syntax:

object chars = CONCRETE.CharacteristicsCalculator. Characteristics(CharType CharType, StiffnessType Stiff-
nessType);

Where:

e CharType -any CharType from CONCRETE.CharType
o StiffnessType - any StiffnessType fro COCNRETE. StiffnessType
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Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object chars = CONCRETE.CharacteristicsCalculator. Characteristics(Double CSIndex, Double Forcelndex, CharType
CharType, StiffnessType StiffnessType);

Where:

e CSlndex - 1d of cross section

e Forcelndex - Id of forces for calculation

e CharType - any CharType from CONCRETE.CharType

o StiffnessType - any StiffnessType fro COCNRETE. StiffnessType

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Syntax:

object chars = CONCRETE.CharacteristicsCalculator. Characteristics(CharType CharType, StiffnessType Stiff-
nessType, Double CSCH_dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CharType-Any CharType from CONCRETE.CharType

o StiffnessType - Any StiffnessType fro COCNRETE. Stiffness Type

e CSCH_dy_Center-1s y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center- s z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - Angle from y axis of css to which value cs characteristics will be recalculated [deg]

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

-369-



Syntax:

object chars = CONCRETE. CharacteristicsCalculator. Characteristics(Double CSIndex, Double Forcelndex, CharType
CharType, StiffnessType StiffnessType, Double CSCH_dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_
rotation);

Where:

e CSlndex - Id of cross section

e Forcelndex -Id of forces for calculation

e CharType - Any CharType from CONCRETE.CharType

o StiffnessType - Any StiffnessType fro COCNRETE. Stiffness Type

e CSCH_dy_Center - Is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center - Is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - Angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Load an example: Characteristics

Library_CONCRETE_IntDiagram

SetIntDiagramAddData
Method sets basic diagram add data - smoothing of diagram

Syntax:

Concrete. IntDiagram. SetIntDiagramAddData(Double IntDiagAddDatal D, Double numberOfP aints, Double num-
berOfVerticalDiagram)

Where:

e IntDiagAddDatalD - Id of diagram add data
o numberOfPaints - number of points in vertical cut
e numberOfVerticalDiagram - number of vertical cuts

SetExtraRotationPoint

Method set rotation point for interaction diagram which is used during design of reinforcement
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Syntax:

Concrete. IntDiagram. SetExtraRotationP oint(Double IntDiagAddDatal D, Double heigthRatio, Double strainRatio)

Where:

o IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData")

o heigthRatio - height ratio

e strainRatio - strain ratio

SetMaximalCompressedPortion
Method set maximal compressed portion for interaction diagram which is used during design of reinforcement

Syntax:

Concrete.IntDiagram.SetMaximalCompressedP ortion(Double IntDiagAddDatal D, Double compPortion)

Where:

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData")
e compPortion - compressed portion coefficient

InteractionDiagramNM
Method creates 2D plane interaction diagram and returns list of projected interaction diagram points (N, M).

Syntax:

object[] points = Concrete. IntDiagram. InteractionDiagramNM(Double, Double, Double)

Where:

e CssID-Idof cross-section

e diagramAngle - angle of interaction diagram cut - 0- My, 90 - Mz

o IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

InteractionDiagramNMyMz

Method creates 3D interaction diagram surface and returns list of interaction diagram points (N,My,Mz).
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Syntax:

object[] points = Concrete. IntDiagram.InteractionDiagramNMyMz(Double Css|D,Double diagramAngle,Double
IntDiagAddDatalD)

Where:

e CssID-Idof cross-section

o diagramAngle - angle of interaction diagram cut - 0 - My, 90 - Mz

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

CountPointsinteractionDiagram
Method returns number of points of plane interaction diagram points - InteractionDiagramNM.

Syntax:

double numPaints = Concrete.IntDiagram.CountP oints|nteractionDiagram(Double, Double, Double)

Where:

e CssID-Idof cross-section

o diagramAngle - angle of interaction diagram cut - 0- My, 90 - Mz

¢ IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

CountPointsinteractionDiagramNMyMz
Method returns number of points of plane interaction diagram points - InteractionDiagramNMyMz.

Syntax:

double numPoints = Concrete. IntDiagram.CountPoints|nteractionDiagramNMyMz(Double CssID,Double dia-
gramAngle, Double IntDiagAddDatalD)

Where:
CssID - Id of cross-section
diagramAngle - angle of interaction diagram cut - 0- My, 90 - Mz

IntDiagAddDatalD - d of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

UltimateBorder3D

Method returns 3D ultimate border surface List of points of plane of deformations - eps0, epsY, epsZ.
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Syntax:

object[] ultborder =Concrete.IntDiagram.UltimateBorder3D(Double CssID, Double diagramAngle, Double IntDiagAd-
dDatalD)
Where:

e CsslD-Idof cross-section

e diagramAngle - angle of interaction diagram cut - 0- My, 90 - Mz

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

UltimateBorder
Method returns plane ultimate border - List of projected points of plane of deformations - eps0, kappa

Syntax:

object[] ultborder = Concrete. IntDiagram. UltimateBorder(Double CssID, Double diagramAngle, Double IntDiagAd-
dDatalD)

Where:

e CsslD - Idof cross-section

o diagramAngle - angle of interaction diagram cut - 0- My, 90 - Mz

o IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

IntersectionsinteractionDiagramNM

Method returns intersection of plane interaction diagram and ray defined by angle and point. Output is number of intersection, first
paint intersection (N, M), second point intersection (N,M).

Syntax:

object intersections = Concrete.IntDiagram. IntersectionsInteractionDiagramNM(Double, CssID, Double dia-
gramAngle,Double N,Double M,Double intersectionAngle, Double IntDiagAddDatalD )

Where:

e CsslD-Idof cross-section

e diagramAngle - angle of interaction diagram cut - 0- My, 90 - Mz
e N-Value of normal forces

e M Value of projected bending moment

o intersectionAngle - angle of cut measured from M axis - Nu=0°, Mu=90°
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e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

ResistancelnteractionDiagramNM

Method returns resistance point obtained from intersection of interaction diagram and ray defined by point (N,M) and angle. Output
is resistance point - N, M.

Syntax:

object resistance = Concrete. IntDiagram. ResistancelnteractionDiagramNM(Double, CssID, Double dia-
gramAngle,Double N,Double M,Double intersectionAngle, Double IntDiagAddDatalD )

Where:

e CssID-Idof cross-section

o diagramAngle - angle of interaction diagram cut - 0- My, 90 - Mz

e N-Value of normal forces

e M- Value of projected bending moment

o intersectionAngle - angle of cut measured from M axis - Nu= 0°, Mu = 90°

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

HorizontalSectionInteractionDiagram3D

Method returns plane horizontal cut obtained from intersection of 3D ID and cut plane defined by point (N,My,Mz). Output is list of
paints of cut (N, My, Mz).

Syntax:

object[] horCutPoints = Concrete. IntDiagram.HorizontalS ectionInteractionDiagram3D(Double CssID,Double N,Double
My,Double Mz,Double IntDiagAddDatalD )

Where:

CssID - Id of cross-section

N - Value of normal forces of definition point

My - Value of bending moment actiong around y axis of definition point

Mz - Value of bending moment actiong around z axis of definition point

IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

VerticalSectioninteractionDiagram3D

Method returns plane vertical cut obtained from intersection of 3D ID and cut plane defined by point (N,My,Mz) and angle. Output is
list of points of cut (N, My, Mz).
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Syntax:

object[] verCutPoints = Concrete. IntDiagram.VerticalSectionlnteractionDiagram3D(Double Css|D,Double N,Double
My,Double Mz,Double sectionAngleHor ,Double IntDiagAddDatalD )

Where:

e CsslD-Idof cross-section

e N-Value of normal forces of definition point

e My - Value of bending moment actiong around y axis of definition point

e Mz -Value of bending moment actiong around z axis of definition point

e sectionAngleHor - angle between cut plane and N,My plane

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

GeneralSectionInteractionDiagram3D

Method returns plane general cut obtained from intersection of 3D ID and cut plane defined by point (N,My,Mz) and two angles. Out-
put is list of paints of cut (N, My, Mz).

Syntax:

object[] genCutPoints = Concrete. IntDiagram.GeneralSectionInteractionDiagram3D(Double CssID,Double N,Double
My,Double Mz,Double sectionAngleHor ,Double sectionAngleVert, Double IntDiagAddDatalD )

Where:

e CsslD - Idof cross-section

e N-Value of normal forces of definition point

e My - Value of bending moment actiong around y axis of definition point

e Mz -Value of bending moment actiong around z axis of definition point

o sectionAngleHor - angle between cut plane and N,My plane

e sectionAngleVert - angle between cut plane and My, Mz plane

o IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

CountPointsHorizontalSectionInteractionDiagram3D
Method returns number of paints of horizontal cut obtained from intersection of 3D ID and cut plane defined by paint (N,My,Mz)

Syntax:

double numPaints = Concrete. IntDiagram. CountPointsHorizontalS ectionlnteractionDiagram3D(Double CssID, Double
N,Double My, Double Mz,Double IntDiagAddDatalD )

Where:
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e CsslD-Idof cross-section

e N -Value of normal forces of definition point

e My -Value of bending moment actiong around y axis of definition point

e Mz -Value of bending moment actiong around z axis of definition point

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

CountPointsVerticalSectionInteractionDiagram3D

Method returns number of points of plane vertical cut obtained from intersection of 3D ID and cut plane defined by point (N,My,Mz)
and angle.

Syntax:

double numPaints = Concrete. IntDiagram.CountPointsV erticalSectionlnteractionDiagram3D(Double CssID,Double
N,Double My,Double Mz,Double sectionAngleHor ,Double IntDiagAddDatalD )

Where:

e CssID-Idof cross-section

e N -Value of normal forces of definition point

e My - Value of bending moment actiong around y axis of definition point

e Mz -Value of bending moment actiong around z axis of definition point

e sectionAngleHor - angle between cut plane and N,My plane

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

CountPointsGeneralSectionInteractionDiagram3D

Method returns number of points of plane general cut obtained from intersection of 3D ID and cut plane defined by point (N,My,Mz)
andtwo angles

Syntax:

double numPaints = Concrete. IntDiagram. CountP oints GeneralSectionlnteractionDiagram3D(Double Css|D,Double
N,Double My,Double Mz,Double sectionAngleHor ,Double sectionAngleVert, Double IntDiagAddDatalD )

Where:

e CsslD -Id of cross-section

e N-Value of normal forces of definition point

e My - Value of bending moment actiong around y axis of definition point
e Mz -Value of bending moment actiong around z axis of definition point
e sectionAngleHor - angle between cut plane and N,My plane

e sectionAngleVert - angle between cut plane and My, Mz plane
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e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

IntersectionsinteractionDiagram3D

Method returns intersection points of 3D interaction diagram and ray defined by point and two angels - Output is number of inter-
sections first intersection point (N,My,Mz), second intersection point (N,My,Mz).

Syntax:

object intersection = Concrete.IntDiagram. Intersections|nteractionDiagram3D(Double CssID,Double N,Double
My,Double Mz,Double sectionAngleHor ,Double sectionAngleVert, Double IntDiagAddDatalD )

Where:

e CsslD-Idof cross-section

o N-Value of normal forces of definition point

e My - Value of bending moment actiong around y axis of definition point

e Mz -Value of bending moment actiong around z axis of definition point

e sectionAngleHor - angle between cut plane and N,My plane

o sectionAngleVert - angle between cut plane and My,Mz plane

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

ResistancelnteractionDiagram3D

Method returns resistance points obtained from intersection of 3D interaction diagram and ray defined by point and two angels. Out-
put is resistance point (N,My,Mz).

Syntax:

object resistpoint = Concrete. IntDiagram. ResistancelnteractionDiagram3D(Double CssID,Double N,Double My, Double
Mz,Double sectionAngleHor ,Double sectionAngleVert, Double IntDiagAddDatalD )

Where:

e CssID-Idof cross-section

e N-Value of normal forces of definition point

e My -Value of bending moment actiong around y axis of definition point

e Mz -Value of bending moment actiong around z axis of definition point

e sectionAngleHor - angle between cut plane and N,My plane

e sectionAngleVert - angle between cut plane and My, Mz plane

e IntDiagAddDatalD - Id of diagram add data which was created with function SetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

Concrete toolbox - POD

Help for methods under group "POD"
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AngleOfNeutralAxis
Function returns direction of neutral axis (angle between y axis and neutral axis of ¢ss s in deg)

Syntax:

double angle = CONCRETE.POD.AngleOfNeutralAxis();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double angle = CONCRETE.POD.AngleOfNeutralAxis(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

BalanceHeighCompressionZone

Function returns limit value of depth of compression zone -value xbal [m], if limit strain of concrete in the most compressive fibre
and strain of reinforcement on the beginning of plastic branch is reached

Syntax:

double height = CONCRETE .POD.BalanceHeighCompressionZone();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

-378-



Chapter 104

Syntax:

double height = CONCRETE.POD.BalanceHeighCompressionZone(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

CompressivePartOfCss
Function returns polygon (array of point with two columns y[m] and z[m]) of compressive part of cross-section

Syntax:

object polygon = CONCRETE.POD.CompressivePartOfCss(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

CurvatureRes
Returns the resultant value of curvature of Css

Syntax:

double cur= CONCRETE.POD.CurvatureRes(Double CSIndex, Double Forcelndex);

Where:

o CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

-379-



CurvatureY
Returns the curvature of Css around y-axis of CSS

Syntax:

double cur= CONCRETE.POD.CurvatureY (Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").
CurvatureZ

Syntax: CONCRETE.POD.CurvatureZ(Double CSIndex, Double Forcelndex);
Returns the curvature of Css around z-axis of CSS
Where:

o CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

EffectiveHeight

Function returns effective depth of cross-section ( distance from the furthermost compressed fibre of cross-section to center of
gravity of tensile reinforcement)-value d [m]

Syntax:

double height = CONCRETE.POD.EffectiveHeight(Double EffectiveHeightParam);

Where:

o EffectiveHeightParam = 0.9 - default value

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.
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Syntax:

double height = CONCRETE.POD.EffectiveHeight(Double CSIndex, Double Forcelndex, Double Effect-
iveHeightParam);

Function retumns effective depth of cross-section ( distance from the furthermost compressed fibre of cross-section to center of
gravity of tensile reinforcement)-value d [m]

Where:

e CSlndex - Id of cross section
o Forcelndex -Id of forces for calculation
o EffectiveHeightParam = 0.9- default value

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

EquilibriumPlane
Function returns plane of equilibrium (translation in direction x, rotation around y axis and z axis)

Syntax:

object POD = CONCRETE.POD.EquilibriumPlane();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object POD = CONCRETE.POD.EquilibriumPlane(Double CSIndex, Double Forcelndex);

Where:

e CSlndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetlntersectionPoints

Function returns intersections (points with coordinates yi[m] and zi [m]) of neutral axis and concrete cross-section (polygon)

-381-



Syntax:

object points = CONCRETE.POD. GetlntersectionPoints();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object points = CONCRETE.POD. GetlntersectionPoints(Double CSIndex, Double Forcelndex);

Where:

e CSIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetlIntersectionPointsCount
Function returns intersections points count of neutral axis and concrete cross-section (polygon)

Syntax:

double count = CONCRETE.POD. GetlntersectionPointsCount();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double count = CONCRETE.POD. GetlntersectionPointsCount(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

HeightOfCompressionZone
Function returns depth of compression zone (the distance from most compressive fibre to neutral axis) -value x [m]

Syntax:

double height = CONCRETE.POD.HeightOfCompressionZone();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double height = CONCRETE.POD.HeightOfCompressionZone(Double CSIndex, Double Forcelndex);

Where;

o CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

InnerLevelArm
Function returns inner level arm-value z [m]

Syntax:

double arm = CONCRETE.POD.InnerLevelArm();
Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz

"SetForces").

This syntax is obsolete, please, use following one.
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Syntax:

double arm = CONCRETE.POD. InnerLevelArm(Double CSIndex, Double Forcelndex);

Where:

e CSIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

InnerLevelArm4Param
Function returns inner level arm-value z [m]

Syntax:

CONCRETE.POD.InnerLevelArm4Param(Double CSIndex, Double Forcelndex, Double InnerleverParam, Double Cal-
cType);

Where:

e CSIndex - Id of cross section
e Forcelndex -Id of forces for calculation
o InnerleverParam - Parameter for calculation when InnerLevelArm is calculated from formula. = 0

e CalcType - 0= compression force concrete and tensile force reinforcement, 1 = compression force all tensile force all

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

InnerLeverArmPartNeg
Function returns part of inner level (distance to center of compressive to center of CSS force) -value z-[m]

Syntax:

double arm = CONCRETE.POD. InnerLeverArmPartNeg(Double CSIndex, Double Forcelndex, Double Inner-
leverParam, Double CalcType);
Where:

e CSIndex - Id of cross section
o Forcelndex -Id of forces for calculation

o InnerleverParam - Parameter for calculation when InnerLevelArm is calculated from formula. = 0
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e CalcType
e 0-compression force concrete and tensile force reinforcement

e 1-compression force and tensile force all

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

InnerLeverArmPartPos
Function returns part of inner level arm (distance to center of tensile force to center of CSS) -value z+ [m]

Syntax:

double armPart = CONCRETE.POD.InnerLeverArmPartPos(Double CSIndex, Double Forcelndex, Double Inner-
leverParam, Double CalcType);

Where:

e CSlndex - Id of cross section
e Forcelndex -Id of forces for calculation
e InnerleverParam - Parameter for calculation when InnerLevelArm is calculated from formula. = 0
e CalcType
e 1-compression force and tensile force all
e 0-compression force concrete and tensile force reinforcement

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

LimitHeighCompressionZone

Function returns limit value of depth of compression zone -value xlim[m] , if limit strain of concrete in the most compressive fibre
and limit strain of the most tensioned reinforcement is reached

Syntax:

double limit = CONCRETE.POD. LimitHeighCompressionZone();
Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz

"SetForces").

This syntax is obsolete, please, use following one.
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Syntax:

double limit = CONCRETE.POD. LimitHeighCompressionZone(Double CSIndex, Double Forcelndex);

Where:

e CSIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

TensilePartOfCss
Function returns polygon (array of point with two columns y[m] and z[m]) of tensile part of cross-section

Syntax:

double object = CONCRETE.POD. TensilePartOfCss(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

TranslationX
Returns the translation of Css in direction of x -axis

Syntax:

double transX = CONCRETE.POD. TranslationX (Double CSIndex, Double Forcelndex);

Where:

o CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").
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Load an example: POD

Concrete toolbox - PODForce

Help for methods under group "PODForce”
ForcesFromEquilibriumOfPlane

Function returns internal forces (N,My,Mz) for inputting plane of equilibrium (translation in direction of x axis, rotation around y axis
and z axis)

Syntax:

CONCRETE.PODForce.LimitHeighCompressionZone(Double CSIndex, Double eps0, Double epsY, Double epsZ);

Where:

e CSlndex - Id of cross section
e eps0-translation in direction x of axis
e epsY -rotation around y axis

e epsZ-rotation around z axis

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Load an example:PODForce

Concrete toolbox - RegionData

Help for methods under group "RegionData"
ArrayOfReinforcement

Function returns array of reinforcement in selected cross-section with the basic properties - four columns (positiony (.PosY) [m],
position z (.PosZ) [m], diameter (.Diameter) [m)], area of reinforcement (.Area) [m?])

Syntax:

object ar= CONCRETE.RegionData.ArrayOfReinforcement(Double CSIndex);

Where:

o (CSlindex - Id of cross section
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

CssCharacteristicCon
Function returns the basic cross-section characteristics (ty,tz, A, Iy, IZ, Sy, SZ, Dyz, u) of concrete cross-section

Syntax:

CONCRETE.RegionData.CssCharacteristicCon(Double CSIndex, Double CSCH_dy_Center, Double CSCH_dz_
Center, Double CSCH_alfa_rotation);

Where:

e CSlindex - Id of cross section

e CSCH_dy_Center-Is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center - Is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - Angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

CssCharacteristicReinf
Function returns the basic cross-section characteristics (ty,tz, A, Iy, IZ, Sy, SZ, Dyz, u) of non-prestressed reinforcement

Syntax:

object charreinf = CONCRETE.RegionData. CssCharacteristicReinf(Double CSIndex, Double CSCH_dy_Center,
Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSindex - Id of cross section

e CSCH_dy_Center - Is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center-Is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - Angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").
RegionArrayOfReinforcement

Function returns array of reinforcement inside defined region of the cross-section with the basic properties - four columns (positiony
(.PosY) [m], positionz (.PosZ) [m], diameter (.Diameter) [m], area of reinforcement (.Area) [m2])
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Syntax:

object ar= CONCRETE.RegionData.RegionArrayOfReinforcement(Double CSIndex, Double AngleCutLine, Double
StripeWidthAboveCutLine, Double StripeWidthUnderCutLine, Double CoordY CutLine, Double CoordZCutLine);

Where:

e CSindex - Id of cross section

e AngleCutLine - angle of cut line from y-axis of CSS [deg]

o StripeWidthAboveCutLine - Is width of the region above line for cutting of css

o StripeWidthUnderCutLine - Is width of the region under line for cutting of css

e CoordY CutLine - Is y-coordinate of reference point for definition of the line for cutting of css related to point [0,0]
e CoordZCutLine - Is z-coordinate of reference point for definition of the line for cutting of css related to point [0,0]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

RegionCharacteristicCon
Function for calculation of basic css characteristic of part of concrete cross-section defined by cutting line with angle and width.

Syntax:

object cc = CONCRETE.RegionData.RegionCharacteristicCon(Double CSIndex, Double AngleCutLine, Double
StripeWidthAboveCutLine, Double StripeWidthUnderCutLine, Double CoordY CutLine, Double CoordZCutLine, Double
CSlIndex, Double CSCH_dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSlindex - Id of cross section

e AngleCutLine - angle of cut line from y-axis of CSS [deg]

o StripeWidthAboveCutLine - Is width of the region above line for cutting of css

o StripeWidthUnderCutLine - Is width of the region under line for cutting of css

e CoordY CutLine - Is y-coordinate of reference point for definition of the line for cutting of css related to point [0,0]
e CoordZCutLine - Is z-coordinate of reference point for definition of the line for cutting of css related to point [0,0]
e CSCH_dy_Center-Is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center- s z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - Angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

RegionCharacteristicReinf

Function for calculation of basic css characteristic of reinforcement inside of part of cross-section
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Syntax:

object cr= CONCRETE.RegionData.RegionCharacteristicReinf(Double CSIndex, Double AngleCutLine, Double
StripeWidthAboveCutLine, Double StripeWidthUnderCutLine, Double CoordY CutLine, Double CoordZCutLine, Double
CSlIndex, Double CSCH_dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSlndex - Id of cross section

e AngleCutLine - angle of cut line from y-axis of CSS [deg]

o StripeWidthAboveCutLine - Is width of the region above line for cutting of css

e StripeWidthUnderCutLine - Is width of the region under line for cutting of css

e CoordY CutLine - Is y-coordinate of reference point for definition of the line for cutting of css related to point [0,0]
e CoordZCutLine - Is z-coordinate of reference point for definition of the line for cutting of css related to point [0,0]
e CSCH_dy_Center - Is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center - Is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - Angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

RegionCharacteristicTransf
Function for calculation of basic transformed Css characteristic of part of cross-section

Syntax:

object rct = CONCRETE.RegionData.RegionCharacteristic Transf(Double CSIndex, Double AngleCutLine, Double
StripeWidthAboveCutLine, Double StripeWidthUnderCutLine, Double CoordY CutLine, Double CoordZCutLine, Double
CSlIndex, Double CSCH_dy_Center, Double CSCH_dz_Center, Double CSCH_alfa_rotation);

Where:

e CSlindex - Id of cross section

e AngleCutLine - angle of cut line from y-axis of CSS [deg]

o StripeWidthAboveCutLine - Is width of the region above line for cutting of css

o StripeWidthUnderCutLine - Is width of the region under line for cutting of css

e CoordY CutLine - Is y-coordinate of reference point for definition of the line for cutting of css related to point [0,0]
e CoordZCutLine - Is z-coordinate of reference point for definition of the line for cutting of css related to paint [0,0]
e CSCH_dy_Center - Is y-coordinate of reference point for calculation related to point [0,0]

e CSCH_dz_Center-Is z-coordinate of reference point for calculation related to point [0,0]

e CSCH_alfa_rotation - Angle from y axis of css to which value cs characteristics will be recalculated [deg]

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").
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Load an example: RegionData

Concrete toolbox - ReinfBars

Help for methods under group "ReinfBars"

ReinfBars

Function directly returns array of reinforcement in cross section in selected cross-section with the basic properties - four columns
(positiony (.PosY) [m], position z (.PosZ) [m], diameter (.Diameter) [m], area of reinforcement (.Area) [m2]). Returned values are

same as used in CS library in dilaogue

Syntax:

object bars = CONCRETE.ReinfBars[double ReinflD]. X or.Y or.D or .Area

Where:

o ReinfID- Id of reinforcement

Load an example: ReinfBars

Concrete toolbox - Response

Help for methods under group "Response”
CompressedConcrete
Function returns resultant forces in compression concrete

Syntax:

object forces = CONCRETE.Response. CompressedConcrete();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object forces = CONCRETE.Response. CompressedConcrete(Double CSIndex, Double Forcelndex);

Where:
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e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

CompressedReinf
Function returns resultant force in tension non-prestressed bars

Syntax:

object forces =CONCRETE.Response.CompressedReinf();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object forces = CONCRETE.Response. CompressedReinf(Double CSIndex, Double Forcelndex);

o CSlIndex - Id of cross section
o Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

Resultant
Function returns resultant force in whole Css

Syntax:

object forces =CONCRETE.Response.Resultant();
Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz

"SetForces").

This syntax is obsolete, please, use following one.
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Syntax:

object forces =CONCRETE .Response.Resultant(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

TensionConcrete
Function returns resultant forces in tension concrete
Syntax:

object forces = CONCRETE .Response. TensionConcrete();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.
Syntax:

object forces =CONCRETE.Response. TensionConcrete(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

TensionReinf
Function returns resultant force in tension non-prestressed bars

Syntax:

object forces =CONCRETE.Response. TensionReinf();
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Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object forces =CONCRETE.Response. TensionReinf(Double CSIndex, Double Forcelndex);

Where:

e CSIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

WholeConcrete
Function returns resultant forces in concrete

Syntax:

object forces =CONCRETE.Response. WholeConcrete();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

object forces =CONCRETE .Response.WholeConcrete(Double CSIndex, Double Forcelndex);

Where:

e CSIndex - Id of cross section
o Forcelndex -Id of forces for calculation

WholeReinf

Function returns resultant force in non-prestressed bars
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Syntax:

object forces = CONCRETE.Response. WholeReinf();

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.
Syntax:

object forces =CONCRETE.Response.WholeReinf(Double CSIndex, Double Forcelndex);
Where:

e CSlIndex - Id of cross section
e Forcelndex -Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

Load an example: Responce

Concrete toolbox - SetForces

Help for methods under group "SetForces”
SetForces

Set forces for Forcelndex equal to 0. This force index is used in many others concrete commands for select appropriate set of
forces.

Syntax:

CONCRETE.SetForces(Double N, Double Vy, Double Vz, Double Mx, Double My, Double Mz);

Where:

e N-Normal force

e \/y-ShearforceinY-axis direction
e Vz-Shearforce in Z-axis direction
e Mx- Torsion moment

e My -Bending moment around Y-axis
e Mz -Bending moment around Z-axis
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SetForcesld

Set forces for specified Forcelndex. This force index is used in many others concrete commands for select appropriate set of
forces.

Syntax:

CONCRETE.SetForcesld(Double Forcelndex, Double N, Double V'y, Double Vz, Double Mx, Double My, Double Mz);

Where;

e Forcelndex - Id of forces for calculation
e N-Normalforce

e Vy-ShearforceinY-axis direction

e Vz-Shearforcein Z-axis direction

e Mx-Torsion moment

e My - Bending moment around Y-axis

e Mz - Bending moment around Z-axis

Load an example:SetForces

Concrete toolbox - Shear

Help for methods under group "Shear”

AngleShearForceResultant
Function returns angle of shear force resultant from y-axis of css

Syntax:

double angle = CONCRETE.Shear.AngleShearForceResultant(Double VdEy, Double VdEz);

Where:

e VdEy - Shear force in direction of y-axis of css
e VdEz - Shear force in direction of z-axis of css

-396-


http://design-forms.scia-online.com/help/download/50/en/toolbox/SetForces.cls

Chapter 104

CssDimension
Function returns dimension of cross-section in inputted direction crossing the inputted point

Syntax:

double dimension = CONCRETE.Shear. CssDimension(Double CSIndex, Double WidthPointY, Double WidthPointZ,
Double RotAngle);
Where:

e CSlIndex-1d of cross section

o WidthPointY- Is y-coordinate of reference point for definition of the line for calculation dimension of css related to point
(0.0

o WidthPointZ - Is z-coordinate of reference point for definition of the line for calculation dimension of css related to point
(0.0

e RotAngle - Angle for calculation dimension of css from y-axis of CSS indeg

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

EffectiveHeigthProjection
Function returns effective depth of Css recalculated to defined direction drec [m]

Syntax:

double height = CONCRETE. Shear. EffectiveHeigthProjection(Double CalcMode, Double RotAngle, Double
EffectHeithParam);
Where:

e CalcMode - Unused param. Set 0
e RotAngle - Angle from y axis of css to which value d will be recalculated [deg]
o EffectHeithParam - Coefficient for calculation effective depth, if this value can not be calculated from plane of deform-

ation, d=x*h

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.
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Syntax:

double height =CONCRETE.Shear.EffectiveHeigthProjection(Double CSIndex, Double Forcelndex, Double RotAngle,
Double EffectHeithParam);

Where:

e CSlindex-Id of cross section

e Forcelndex - Id of forces for calculation

e RotAngle - Angle from y axis of css to which value d will be recalculated [deg]

o EffectHeithParam - Coefficient for calculation effective depth, if this value can not be calculated from plane of deform-

ation, d=x*h

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

InnerLeverArmPartNegProjection

Function returns part of inner level arm (distance to center of compressive force to center of CSS) force recalculated to defined dir-
ection -value zrec+ [m]

Syntax:

double armPart = CONCRETE.Shear. InnerLeverArmPartNegProjection(Double CSIndex, Double Forcelndex, Double
RotAngle, Double InnerLeverParam, Double CalcType);

Where:

e CSlindex-Id of cross section

e Forcelndex - Id of forces for calculation

e RotAngle - Angle from y axis of css to which value is recalculated [deg]

o InnerLeverParam - Coefficient for calculation inner lever arm, if this value can not be calculated from plane of deformation,

zcal =InnerLeverParam*dcal

e CalcType - Type of calculation inner lever arm
e 0-innerleverarmis calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,
e 1-innerleverarmis calculated from eccentricity of all compresive forces and all tensile forces

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

InnerLeverArmPartPosProjection

Function returns part of inner level arm (distance to center of tensile force to center of CSS) recalculated to defined direction -value
zrec+ [m]
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Syntax:

double armPart = CONCRETE. Shear.InnerLeverArmPartPosProjection(Double CSIndex, Double Forcelndex, Double
RotAngle, Double InnerLeverParam, Double CalcType);

Where:

e CSlndex- Id of cross section
e Forcelndex - Id of forces for calculation
e RotAngle - Angle from y axis of css to which value is recalculated [deg]
o InnerLeverParam - Coefficient for calculation inner lever arm, if this value can not be calculated from plane of deformation,
zcal =InnerLeverParam*dcal
e CalcType - Type of calculation inner lever arm
e 0-innerleverarm s calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,

e 1-innerleverarmis calculated from eccentricity of all compresive forces and all tensile forces

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

InnerleverArmProjection
Function returns inner lever arm of Css recalculated to defined direction zrec [m]

Syntax:

double armProj = CONCRETE. Shear. InnerleverArmProjection(Double CalcMode, Double RotAngle, Double Inner-
LeverParam, Double CalcType);

Where:

e CalcMode - Unused param. Set 0
o RotAngle - Angle fromy axis of css to which value d will be recalculated [deg]
o InnerLeverParam - Coefficient for calculation inner lever arm, if this value can not be calculated from plane of deformation,
zcal =InnerLeverParam*dcal
e CalcType - Type of calculation inner lever arm
e 0-innerleverarmis calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,

e 1-innerlever armis calculated from eccentricity of all compresive forces and all tensile forces

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

-399-



Syntax:

double armProj = CONCRETE. Shear.InnerleverArmProjection(Double CSIndex, Double Forcelndex, Double RotAngle,
Double InnerLeverParam, Double CalcType);

Where:

e CSIndex-Id of cross section
e Forcelndex - Id of forces for calculation
e RotAngle - Angle from y axis of css to which value is recalculated [deg]
o InnerLeverParam - Coefficient for calculation inner lever arm, if this value can not be calculated from plane of deformation,
zcal =InnerLeverParam*dcal
e CalcType - Type of calculation inner lever arm
e 0-innerleverarmis calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,

e 1-innerleverarmis calculated from eccentricity of all compresive forces and all tensile forces

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

PositionWidthCssForShear
Function returns distance from the center of cross-section, where value WidthCssForShear is calculated

Syntax:

object pos = CONCRETE.Shear.PositionWidthCssForShear(Double CSIndex, Double Forcelndex, Double
TypeOfArea);

Where:

e CSindex-Id of cross section
e Forcelndex - Id of forces for calculation
e TypeOfArea-Is type of area, when the minimum width is calculated
o 0-intension area of the concrete,
e 1-areabetween resultant of force in compressive concrete and tensile reinforcement , it means within inner

lever arm

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

ShearForceResultant

. - 24y 205
Function calculate and retums resultant of shear force VE g v Edy VE iz )
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Syntax:

double forces = CONCRETE. Shear.ShearForceResultant(Double VVdEy, Double VdEZ);

Where:

e VdEy - Shearforce in direction of y-axis of css
o VdEz - Shearforce in direction of z-axis of css

WidthCssForShear
Function returns the minimum width of cross-section in selected area perpendicular to resultant of shear force -bw[m]

Syntax:

double width= CONCRETE.Shear. WidthCssForShear(Double CSIndex, Double Forcelndex, Double TypeOfArea);

Where:

e CSindex - Id of cross section
e Forcelndex - Id of forces for calculation
e TypeOfArea-Is type of area, when the minimum width is calculated
o (-intensionarea of the concrete,
o 1-areabetween resultant of force in compressive concrete and tensile reinforcement , it means within inner

lever arm

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

WidthCssGeneral
Function returns dimension of cross-section in inputted direction crossing the inputted point

Syntax:

double width= CONCRETE . Shear. WidthCssGeneral(Double WidthPointY, Double WidthPointZ, Double RotAngle);

Where:

o WidthPointY - Is y-coordinate of reference point for definition of the line for calculation dimension of css related to point
(0.0

o WidthPointZ - Is z-coordinate of reference point for definition of the line for calculation dimension of css related to point
(0,0

e RotAngle - Angle for calculation dimension of css from y-axis of CSS indeg
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Load an example: Shear

Concrete toolbox - SpacingCover

Help for methods under group "SpacingCover"

CoverReinf

Function returns minimum distance of the all or selected reinforcement bar from nearest the edge of cross-section in defined dir-
ection. The directionis defined by the angle (for example straight line in direction of plane of deformation).

Syntax:

double dist = CONCRETE.SpacingCover.CoverReinf(Double CSIndex, Double DirAngle, Double Barlndex);

Where:

e CSIndex - ID of cross-section
e DirAngle - Angle for calculation cover from y-axis of CSS indeg
e Barlndex - Is index of bar for which the concrete cover will be calculated (if Barlndex=-1, the minimum cover from all bars

of reinforcement will be calculated)

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

MaxSpacingReinf
Function returns maximum center to center spacing of non-prestressed bars for defined type of reinforcement and direction.

Syntax:

double max = CONCRETE. SpacingCover.MaxSpacingReinf(Double CSIndex, Double Forcelndex, Double ReinfType,
Double DirType);

Where:

e CSindex - ID of cross-section
e Forcelndex - Id of forces for calculation
e ReinfType- Type of reinforcement
o (0-allreinforcement,
e 1-only tensile reinforcement,
e 2-only compressive reinforcement
o DirType - Is direction of edges, for which the distance will be checked (0=bars at edges in all direction, 1=bars at edges in

direction of y axis of css,bars at edges in direction of z axis of css)
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

MinSpacingReinf

Function returns minimum clear spacing (spacing between surfaces of bars) of non-prestressed bars for defined type of rein-
forcement and direction.

Syntax:

double min = CONCRETE. SpacingCover.MaxSpacingReinf(Double CSIndex, Double Forcelndex, Double ReinfType,
Double DirType);

Where:

e CSlindex- D of cross-section
e Forcelndex - Id of forces for calculation
o ReinfType- Type of reinforcement
o (-allreinforcement,
e 1-only tensile reinforcement,
e 2-only compressive reinforcement
e DirType - Is direction of edges, for which the distance will be checked (0=bars at edges in all direction, 1=bars at edges in

direction of y axis of css,bars at edges in direction of z axis of css)

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

Load an example: SpacingCover

Concrete toolbox - Stirrup

Help for methods under group "Stirrup"

CreateStirrup
Function creates stirrup and returns index of stirrup, if stirrup was created

Syntax:

CONCRETE. Stirrup. CreateStirrup(Double Stirrupl D, Double Diameter, Double AngleStirrup, Double DistanceOfStir-
rup, Double StirrupFyk, Object ArrayPointsStirrup);

Where:
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e StirruplD - 1D of stirrup, which will be created

o Diameter - Diameter of stirrup dss

e AngleStirrup - Angle of stirrup [deg] from horizontal axis -axis x of the member

o DistanceOfStirrup - Is centre-to centre spacing of stirrup s [m] in direction of member axis - axis x

e StirrupFyk - Characteristic yield strength of shear reinforcement [Pa]

e ArrayPointsStirrup - Array of points of stirrup vertexes with two columns (coordinate y[m] and z[m])

NumberOfStirrupLinks
Function returns number of stirrup links (intersection of stirrups link with the cut line).

Syntax:

double num = CONCRETE. Stirrup.NumberOfStirrupLinks(Double Stirrupl D, Double PointCoordY , Double
PointCoordZ, Double Angle);

Where:

e StirruplD - 1D of stirrup, which will be created

e PointCoordY - Is y-coordinate of reference point for definition of the cut line of css related to point [0,0]
e PointCoordZ - Is z-coordinate of reference point for definition of the cut line of css related to point [0,0],
e Angle-Angle of cut line from y-axis of CSS in deg

Load an example: Stirrup

Concrete toolbox - StirrupAsw

Help for methods under group "StirrupAsw"

ClearStirrupZones
Clears all inputed zones.

Syntax:

CONCRETE.StirrupAsw.ClearStirrupZones();
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CreateStirrupZone
Function creates stirrup zones and retums index of zone, if zone was created.

Syntax:

CONCRETE. StirrupAsw.CreateStirrupZone(Double ZonelD, Double Xbeg, Double Xend, Double Num-
berOfStirrupLinks, Array ShapeOfStirrup, Array PositionOfStirrup, Double Fywk);

Where:

e StirruplD - 1D of stirrup, which will be created

e Xbeg-Is x coordinate of begin point of the zone on the member (in direction of member axis)

e Xend-Is x coordinate of the the end point of the zone on the member (in directionof member axis)

o NumberOfStirrupLinks - Number of stirrup links (if NumberOfStirrupLinks = 0, the number of stirrup links will be calcuated
automatically with using function NumberOfStirrupLinks, else defined value will be taken into account )

o ShapeOfStirrup - Array of points of stirrup vertexes with three columns (coordinate y[m], z[m], ID of stirrup shape)

e PositionOfStirrup - Array of with 4 column (position of stirrup in zone from Xbeg [m], diamater of stirrup [m], angle of stir-
rup from x axis of the member [rad],number of stirrup at defined position)

e Fywk - Is characteristic yield strength of shear reinforcement

Load an example: StirrupAsw

Concrete toolbox - StressStrain

Help for methods under group "StressStrain”

GetCountFibresConcrete

Function returns number of concrete fibers in cross-section.

Syntax:

double numFibConc = CONCRETE.StressStrain.GetCountFibresConcrete(Double CSIndex);

Where:

e CSlIndex - Id of cross section

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").
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GetCountFibresReinforcement
Function returns number of non-prestressed bars of reinforcement in cross-section.

Syntax:

double numFibReinf = CONCRETE . StressStrain. GetCountFibresReinforcement(Double CSIndex);

Where:

o (CSlindex - Id of cross section

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetExtremeStrainOfConcreteMax
Function returns maximum value of strain from all concrete fibres.

Syntax:

double extremeMaxConc =CONCRETE . StressStrain. GetExtremeStrainOfConcreteMax(Double CSIndex, Double For-
celndex);

Where:

e CSIndex - Id of cross section
e Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetExtremeStrainOfConcreteMin
Function returns minimum value of strain from all concrete fibres.

Syntax:

double extremeMinConc = CONCRETE. StressStrain. GetExtremeStrainOfConcreteMin(Double CSIndex, Double For-
celndex);

Where:

e CSIndex - Id of cross section
e Forcelndex - Id of forces for calculation
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetExtremeStrainOfReinfMax
Function returns maximum value of strain from all non-prestressed bars of reinforcement.

Syntax:

double extremeMaxReinf = CONCRETE. StressStrain. GetE xtremeStrainOfReinfMax(Double CSIndex, Double For-
celndex);

Where:

e CSlndex - Id of cross section
o Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetExtremeStrainOfReinfMin

Function returns minimum value of strain from all non-prestressed bars of reinforcement.

Syntax:

double extremeMinReinf = CONCRETE. StressStrain. GetExtremeStrainOfReinfMin(Double CSIndex, Double For-
celndex);

Where:

o CSlIndex - Id of cross section

e Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetExtremeStressOfConcreteMax

Function returns maximum value of stress from all concrete fibres.
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Syntax:

double extremeStressMaxConc = CONCRETE. StressStrain. GetExtremeStressOfConcreteMax(Double CSIndex,
Double Forcelndex);

Where:

o CSlIndex - Id of cross section
e Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetExtremeStressOfConcreteMin
Function returns minimum value of stress from all concrete fibres.

Syntax:

double extremeStressMinConc = CONCRETE . StressStrain. GetExtremeStressOfConcreteMin(Double CSinde,
Double Forcelndex);

Where:

e CSlIndex - Id of cross section
e Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

GetExtremeStressOfReinfMax
Function returns maximum value of stress from all non-prestressed bars of reinforcement.

Syntax:

double extremeStressMaxReinf = CONCRETE. StressStrain. GetE xtremeStressOfReinfMax(Double CSIndex, Double
Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex - Id of forces for calculation
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetExtremeStressOfReinfMin

Function returns minimum value of stress from all non-prestressed bars of reinforcement.

Syntax:

double extremeStressMaxReinf =CONCRETE . StressStrain. GetE xtremeStressOfReinfMin(Double CSIndex, Double
Forcelndex);

Where:

e CSlndex - Id of cross section
o Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetFiberReinfDiameter
Function returns bar diameter for non-prestressed bar index in actual cross section.

Syntax:

double diam = CONCRETE . StressStrain. GetFiberReinfDiameter(Double Index);

Where:

o Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

double diam = CONCRETE . StressStrain. GetFiberReinfDiameter(Double CSIndex, Double Index);

Where:

e CSlndex - Id of cross section
o Index - Fibre index
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetFibreExtremeStrainMax
Function returns index of concrete fibre, where is maximum value of strain.

Syntax:

double fiberldExStrMax =CONCRETE . StressStrain. GetFibreE xtremeStrainMax(Double CSIndex, Double For-
celndex);

Where:

e CSIndex - Id of cross section
e Forcelndex - Id of forces for calculation

GetFibreExtremeStrainMin
Function returns index of concrete fibre, where is minimum value of strain.

Syntax:

double fiberldExStrMin = CONCRETE. StressStrain. GetFibreE xtremeStrainMin(Double CSIndex, Double Forcelndex);

Where:

o CSlIndex - Id of cross section
e Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

GetFibreExtremeStressMax
Function returns index of concrete fibre , where is maximum value of stress.

Syntax:

double fiberldExStressMax = CONCRETE. StressStrain. GetFibreE xtremeStressMax(Double CSIndex, Double For-
celndex);

Where:
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e CSlIndex - Id of cross section
e Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetFibreExtremeStressMin
Function returns index of concrete fibre , where is minimum value of stress.

Syntax:

double fiberldExStressMin = CONCRE TE. StressStrain. GetFibreE xtremeStressMin(Double CSIndex, Double For-
celndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex - Id of forces for calculation

GetFibrePositionConcrete

Function returns index of concrete fibre , where is minimum value of stress in actual cross section.

Syntax:

object point = CONCRETE . StressStrain. GetFibreP ositionConcrete(Double Index);

Where:

o Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

object point = CONCRETE . StressStrain. GetFibreP ositionConcrete(Double CSIndex, Double Index);

Where:

o CSlIndex - Id of cross section
o Index - Fibre index
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetFibrePositionReinf

Function returns non-prestressed bar position for given index in actual cross section.

Syntax:

object point = CONCRETE . StressStrain. GetFibreP ositionReinf(Double Index);

Where;

e Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

object point = CONCRETE . StressStrain. GetFibrePositionReinf(Double CSIndex, Double Index);

Where

e CSlIndex - Id of cross section
e Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetLimitStrainOfConcrete

Function returns limit value of strain in selected concrete fibre in actual cross section.

Syntax:

double limStrainConc = CONCRETE . StressStrain. GetLimitStrainOfConcrete(Double Index);

Where:

e Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.
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Syntax:

double limStrainConc =CONCRETE. StressStrain. GetLimitStrainOfConcrete(Double CSIndex, Double Index);

Where:

e CSlIndex - Id of cross section
o Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetLimitStrainOfReinf

Function returns limit value of stain in selected non-prestressed bar of reinforcement in actual cross section.

Syntax:

double limStrReinf = CONCRETE. StressStrain. GetLimitStrainOfReinf(Double Index);

Where:

o Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use following one.

Syntax:

double limStrReinf = CONCRETE. StressStrain. GetLimitStrainOfReinf(Double CSIndex, Double Index);

Where:

o CSlIndex - Id of cross section
o Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

GetLimitStressOfConcrete

Function returns limit value of stress in selected concrete fibre in actual cross section.

Syntax:
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double limStressConc = CONCRETE. StressStrain. GetLimitStressOfConcrete(Double Index);

Where:
e Index - Fibre index

This syntax is obsolete, please, use following one.

Syntax:

double imStressConc = CONCRETE. StressStrain. GetLimitStressOfConcrete(Double CSIndex, Double Index);

Where:

o (CSindex - Id of cross section

e Index - Fibre index

GetLimitStressOfReinf
Function returns limit value of stress in selected non-prestressed bar of reinforcement in actual cross section.

Syntax:

double limStressReinf = CONCRETE. StressStrain. GetLimitStressOfReinf(Double Index);

Where:

o Index - Fibre index

Syntax:

double limStressReinf = CONCRETE. StressStrain. GetLimitStressOfReinf(Double CSIndex, Double Index);

Where:

e CSlIndex - Id of cross section
o Index - Fibre index

GetReinfExtremeStrainMax

Function returns index of non-prestressed bar of reinforcement, where is maximum value of strain.
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Syntax:

double index = CONCRETE. StressStrain. GetReinfExtremeStrainMax(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
e Forcelndex - Id of forces for calculation

GetReinfExtremeStrainMin
Function returns index of non-prestressed bar of reinforcement, where is minimum value of strain.

Syntax:

double index = CONCRETE. StressStrain. GetReinfExtremeStrainMin(Double CSIndex, Double Forcelndex);

Where:

e CSlIndex - Id of cross section
o Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetReinfExtremeStressMax
Function returns index of non-prestressed bar of reinforcement, where is maximum value of stress.

Syntax:

double index = CONCRETE. StressStrain. GetReinfExtremeStressMax(Double CSIndex, Double Forcelndex);

Where:

e CSlndex - Id of cross section
o Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetReinfExtremeStressMin

Function returns index of non-prestressed bar of reinforcement, where is minimum value of stress.

-415-



Syntax:

double index = CONCRETE. StressStrain. GetReinfExtremeStressMin(Double CSIndex, Double Forcelndex);

Where:

e CSIndex - Id of cross section
e Forcelndex - Id of forces for calculation

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

GetStrainOfConcrete
Function returns value of strain in selected concrete fibre in actual cross section.

Syntax:

double strain = CONCRETE. StressStrain. GetStrainOfConcrete(Double Index);

Where:

o Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double strain = CONCRETE. StressStrain. GetStrainOfConcrete(Double CSIndex, Double, Forcelndex, Double Index);

Where:

e CSIndex - Id of cross section
e Forcelndex - Id of forces for calculation
o Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForces|d (with appropriate ID, viz "SetForces").

GetStrainOfReinf

Function returns value of stain in selected non-prestressed bar of reinforcement in actual cross section.
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Syntax:

double strain = CONCRETE . StressStrain. GetStrainOfReinf(Double Index);

Where:

e Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double strain = CONCRETE. StressStrain. GetStrainOfReinf(Double CSIndex, Double, Forcelndex, Double Index);

Where:

e CSlIndex - Id of cross section
o Forcelndex - Id of forces for calculation

o Index - Fibre index

GetStressOfConcrete

Function returns value of stress in selected concrete fibre in actual cross section.

Syntax:

double stress = CONCRETE . StressStrain. GetStressOfConcrete(Double Index);

Where:

e Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

-417-



Syntax:

double stress = CONCRETE. StressStrain.GetStressOfConcrete(Double CSIndex, Double, Forcelndex, Double
Index);

Where:

o CSlIndex - Id of cross section
e Forcelndex - Id of forces for calculation
e Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

GetStressOfReinf
Function returns value of stress in selected non-prestressed bar of reinforcement in actual cross section.

Syntax:

double stress = CONCRETE . StressStrain. GetStressOfReinf(Double Index);

Where:

e Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS") and for default forces (ForcesID = 0, viz
"SetForces").

This syntax is obsolete, please, use following one.

Syntax:

double stress = CONCRETE. StressStrain. GetStressOfReinf(Double CSIndex, Double, Forcelndex, Double Index);

Function returns value of stress in selected non-prestressed bar of reinforcement.

Where:

o CSlindex - Id of cross section
e Forcelndex - Id of forces for calculation
e Index - Fibre index

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").
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Load an example: StressStrain

Concrete toolbox - Torsion

Help for methods under group "Torsion"

AdditionalStrainReinf
Returns max. strain in reinforcement for Css with linear diagram, and only inputed axial force

Syntax:

double maxStrain = CONCRETE Torsion. AdditionalStrainReinf(Double CSIndex, Double AddTensionForce);

Where:

e CSlndex - Id of cross section
o AddTensionForce - Tension forces added onthe CSS

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

CreateEffRectCssForTorsion

Function creates rectangular concrete cross-section to perimeter and area of target and source css were same and retursn ID of
cross-section.

Syntax:

CONCRETE.Torsion.CreateEffRectCssForTorsion(Double CssIDTarget, Double CssIDSource);

Where:

e CssIDTarget - Id of target Css
e CssIDSource- Id of source Css

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

CreateGeneralCssForTorsion

Function returns polygon (array of point - y[m] and z[m] coordinate) of thin-walled cross-section for torsion according to selecting
type (0-outer polygon, 1-center line polygon, 2-inner polygon).
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Syntax:

CONCRETE.Torsion.CreateGeneralCssForTorsion(Double CssIDTarget, Double CssIDSource, Double
EffectWallThickness,Double StirrupID);

Where:

e CssIDTarget - Id of target Css

e CssIDSource- Id of source Css

o EffectWallThickness - Effective wall thickenss
e StirruplD - Id of stirrup

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

LongReinAreaForTorsion

Function returns area of longitudinal reinforcement enclosed by stirrup and inside of defined strip from the edge of the stirrup for tor-
sion.

Syntax:

double area= CONCRETE . StressStrain.LongReinAreaForTorsion(Double CSIndex, Double StirruplD, Double
StripeWidth);

Where:

e CSIndex - Id of cross section
e StirruplD - Id of stirrup
o StripeWidth - Width of stripe

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

MinDistReinflnsideStirrup

Function returns minimum distance between edge of the cross-section and center of bar of longitudinal reinforcement enclosed by
selected stirrup and inside define stripe from the edge of stirrup.

Syntax:

double dist = CONCRETE. Torsion.MinDistReinfInsideStirrup(Double CSIndex, Double StirruplD, Double StripeWidth);

Where:

e (CSIndex - Id of cross section
e StirruplD - Id of stirrup
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e StripeWidth - Width of stripe

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

ParameterAkFromEffRectCSS
Function retums value Ak [m2] calculated for effective rectangular cross-section.

Syntax:

double Ak = CONCRETE. Torsion.ParameterAkFromEffRectCS S (Double CSIndex, Double EffectWallThickness);

Where:

e CSlIndex - Id of cross section
o EffectWallThickness - Effective wall thickenss

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

ParameterAkFromEffRectCSS

Function returns value A, [m?] (area enclosed by defined polygon) for check torsion.

il

Syntax:

double Ak = CONCRETE. Torsion.ParameterAkFromEffRectCSS(Array PolygonPaints);

Where :
e PolygonPaints - Name of array with points of polygon.
ParameterAkFromTorGenCss

Function returns value Ak[mz] (areaenclosed by center-line of general cross-section for torsion, created by function CreateGen-
eralCssForTorsion) for check torsion.

Syntax:

CONCRETE.Torsion.ParameterAkFromTorGenCss(Double CSIndex, Double Forcelndex);
Where:

e CSlIndex - Id of cross section
e Forcelndex - Id of forces for calculation
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

ParameterUkFromEffRectCss
Function retumns value U, [m] calculated for effective rectangular cross-section.

Syntax:

double uk = CONCRETE. Torsion.ParameterUkFromEffRectCss(Double CSIndex, Double EffectWallThickness);

Where:

e CSIndex - Id of cross section
o EffectWallThickness - Effective wall thickenss

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

ParameterUkFromPolygon
Function retums value u, [m] (perimeter of defined polygon) for check torsion.

Syntax:

double uk = CONCRETE . StressStrain.ParameterUkFromPolygon(Array PolygonPoints);

Where:

e PolygonPaints - Name of array with points of polygon.

ParameterUkFromTorGenCss

Function retums value u, [m] (perimeter of center-line of general cross-section for torsion, created by function CreateGen-
eralCssForTorsion).

Syntax:
double uk = CONCRETE. Torsion.ParameterUkFromTorGenCss(Double CSIndex, Double Forcelndex);

Where:

e CSlindex - Id of cross section
e Forcelndex - Id of forces for calculation
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Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS") and forces have to be set
with method SetForcesld (with appropriate ID, viz "SetForces").

PolygonCssForTorsion

Function returns polygon (array of point - y[m] and z[m] coordinate) of thin-walled cross-section for torsion according to selecting
type (0-outer polygon, 1-center line polygon, 2-inner polygon).

Syntax:

object polygon = CONCRETE. Torsion.PolygonCssForTorsion(Double CSIndex, Double EffectWallThickness, Double
EffectWallThickness, Double StirrupID);

Where:

e CSlIndex - Id of cross section
o EffectWallThickness - Effective wall thickenss
e PolygonType-
o 0-outer polygon,
e 1-center line polygon,
e 2-inner polygon
o StirruplD - Id of stirrup

Cross-section have to be created with method CreateCS (with appropriate ID, viz "CreateCS").

Load an example: Torsion
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Libraries
Please, find the chapter about adding and modifying libraries here.
IDs in standard libraries consist of two parts:

1. blue part - target 1O node - determines from which library the value should be read;
2. red part - indicates which property/parameter from the library should be used (see chapter about |Ds in standard libraries).

P [ee A Component type Mone

100 = 150 = Target 10 node COMCRETE.EC

Description fralue  Linit
fae 1200 mPa
Characteristic compressi... T Toe o 200 | MPa
B — -~

Average cylinder compre.. Double ISM Booleyr%truclureﬂ
Average axial tensile str..

el 1] Description Symbal o Walue Lrit Preci
5% fractile of cylinder te... PP e . o 0 for 135 2

. LI {nf
o

ik _ﬁame of eylindert... CONCRETE. EC . frkoube fokoube 1526 2
Elastic modu\.us CONCRETE. EC. fom fom Z0ed 2
Concrete strain at chara T —— -
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Available cross-sections in the Steel section library

The steel cross-section library contains common rolled sections:

e |, IPE,IPN, HEA, HEB, HEM profiles;

e U, UPE, UPN, 2xU boxes;

o Circular tubes, square (box), rectangular sections (cold-formed, hot-rolled);
e L-sections - equal-leg angles;

e L-sections - unequal-leg angles;

e T-sections (rolled or cut from I-sections);

o Circular bars.
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List of ID codes

Steel cross sections:

CS.SectionName Cross section name
CS.Sectionimage Cross secfion type image

Cross section type:

0 = NotDefined

1 =I,IPE, HEA, HEB, HEM

2=Tube
CS.Geometry.FormCode | 3 = U, UPE

4 = square/ rectangular tube

5=L

6=T

7=bar
CS.Geometry.H Height
CS.Geometry.B Width
CS.Geometry.tw Web width
CS.Geometry if Flange width
CS.Geometry.r1 Diameter of the connection between web and flange
CS.Geometry.r2 Diameter of the flange ends
CS.Geometry.d Effective height of the web
CS.Geometry. A Area
CS.Geometry.Avz Effective shear area
CS.Geometry.ly Momentofinertia - y axis
CS.Geometry.Wy Elastic cross section modulus y
CS.Geometry.Wply Plastic cross section modulus y
CS.Geometry.iy Radius of gyration - y axis
CS.Geometry.lz Moment of inertia - z axis
CS.Geometry.Wz Elastic cross section modulus z
CS.Geometry.Wplz Plastic cross section modulus z
CS.Geometry.iz Radius of gyration - z axis
CS.Geometry.IT Torsion moment of inertia
CS.Geometry.lw Warping constant
CS.Geometry.ss Length ofthe rigid partofa flange
CS.Geometry.ay Buckling coefficient - y axis
CS.Geometry.az Buckling coefficient - z axis
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Concrete cross sections:

CS.Geometry.H Height
CS.Geometry.B Width/Effective width
CS.Geometry.th Web width
CS.Geometry.sh Slab thickness

CS.Geometry.FormCode | Cross section type - according to Scia Engineer

CS.Reinfn1 Number of bars on top

CS ReinfCover1 Top bars concrete cover
CS.Reinfo1 Top bars diameter
CS.Reinfn2 Number of bars on bottom
CS.Reinf.Cover2 Bottom bars concrete cover
CSReinfp2 Bottom bars diameter

New concrete cross sections:

The new concrete cross section library adds some functionality to the old one. It allows to use various cross section shapes, rein-
forcement templates or stirrup shapes.

Load the example: ConcreteSectionLibrary.cls

10 values:
CS.Component.Shape.Point Array of outline points = cross section shape
CS.Geometry Set of values which defines the cross section shape (dimensions)
Beam.ReinforcementBar Array of bars of longitudinal reinforcement
Beam.Reinforcementc_min Min cover of longitudinal reinforcement
Beam.Reinforcementc_max Max cover of longitudinal reinforcement
Beam.Reinforcement.StirrupChars | Stirrups characteristics

Stirrup characteristics:

Beam.Reinforcement.StirrupChars.Asw | Area of all stirrups in one layer

Beam.Reinforcement.StirrupChars.ss Average distance between layers

Beam.Reinforcement StirrupChars.Asw_ !
Average area of stirrups per meter [m2/m]
ss

Beam.Reinforcement.StirrupChars.D Average diameter of stirrup bar

Beam.Reinforcement.StirrupChars.Ns Number of stirrup barsin one layer

Beam.Reinforcement.StirrupChars.Angle | Average angle of the stirrups (0°= horizontal, 90°= vertical)

Array of arrays of points which defines the stirrup shape.

Beam Reinforcement StirrupCharsBranch | Example: Beam Reinforcement StirrupChars.Branch[0] contains an array of points

which defines the shape of the first stirrup (index 0).
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The list of ID codes

STEELEC/y

Yield stress

STEEL.ECfu

Ultimate strength

STEEL.ECEs

Modulus of elasticity (compression, tension)

STEELEC.G

Shear modulus

STEEL.EC.

Factor of transverse deformation

STEELEC.y

Density

STEELEC.«x

Coefficient of linear thermal expansion
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The list of codes ID

CONCRETE.EC.fck Characteristic compressive cylindrical strength
CONCRETE.EC fckcube Characteristic compressive cubical strength
CONCRETE.EC.fcm Mean value of compressive cylindrical strength
CONCRETE.EC.fctm Mean value of axial tensile strength of concrete
CONCRETE.EC.fctk005 5 % fractile of the tensile strength

CONCRETE.EC fctk095 95 % fractile of the tensile strength
CONCRETE.EC.Ecm Modulus of elasticity

CONCRETE.EC.eps_ct Compressive strain in concrete at limit stress fc
CONCRETE.EC.eps_cuft Ultimate compressive strain in concrete at stress fc
CONCRETE.EC.eps_c2 Compressive sfrain in concrete atlimit strength

Ultimate compressive strain in concrete at maximum
CONCRETE.EC.eps_cu2
strength

Compressive sfrain in concrete at the limit strengths
CONCRETE.EC.eps_c3 . . )
- according to bilinear diagram

Ultimate compressive strain in concrete at maximum
CONCRETE.EC.eps_cu3 ) . .
strengths - according to bilinear diagram

CONCRETE.EC.n Exponentaccording to table 3.1 CSN EN 1992-1-1
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The list of codes ID

TIMBER.EC.fmk Bending strength

TIMBER EC ft0k Tensile strength parallel to grain

TIMBER EC {90k Tensile strength perpendicular to grain
TIMBER EC.fcOk Compression strength parallel to grain
TIMBER.EC.fc90 Compression strength perpendicular to grain
TIMBER.EC.fvk Shear strength

TIMBEREC.EO Modulus of elasticity parallel to grain
TIMBER.EC.E005 5 percent fractile of the modulus of elasticity
TIMBER.EC.E90 Modulus of elasticity perpendicular to grain
TIMBEREC.G Shear modulus

TIMBEREC.p Density
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The list of ID codes

Bolt D Bolt diameter

Bolt A Boltarea

Bolt_Anet Boltarea on threads

Bolt_fyb Yield strength of the bolt material

Bolt_fub Ultimate strength of the bolt material

Bolt_Material | Bolt material (double)
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Code editor directives

#region ... #endregion

The pair directives #region and #endregion allow for the code contained within these commands to be collapsed and expanded by
using icons (see picture below).

Syntax:

#region

#endregion

- the first command is a begin of the region, the second one is end

Example

¥ Ea@ xe x2ap | 5 H QN

15 IF(rect) {

2 TEXT [rect =tring):

I T #iregion

4 TEEXT ("The cross section is rectangle™ :
5 TEXT ("The heighkt is™: TEXT (h):
G

-

=1

9

TEXT { "The width is": TEXT(b);
TEEZT [ "The area is™; Ar = h+tb;
#endregion

h
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Automatic tests

The BUILDER application enables the user to create sets of automatic tests and use these to check a calculation form in common
and extreme cases.
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About automatic tests

Automatic tests allows the user to check and correct results in his forms.

o Create anew calculation form;

o Define which variables are the results;
o Defineinput values by the manager;

e Test the form using the tool.

The automatic tests check if the results of the tested forms remain the same for the same input. The check is done by a simple tool
which calculates the form and compares the new results with the original ones.
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Create automatic tests

What can be tested

An automatic test is defined by twofiles. The calculation *.CLC file, and the file with input values and results - format Test|O.

*.TestlO is afile which contains input and output values for the calculations. It is created in the Builder application. If the file is open,
it can be edited and viewed outside the SDF applications. It contains a name for the calculation, input values and resullts for the
marked variables.

One test may contain more sets for one calculation. One Test 10 can be used for common and extreme situations at the same
time.

:

Soubor Upravy Format Zobrazeni Nipovéda

<ROOL> -+
<Test Descr‘lptmn C14,200x140, 6n| F-2m, Im > il

<Input Type- Numer‘wc Esa ID="" value="6.000000" Vs

<Input ric” ESA_ID—“TIMEF_R EC.E005" walue="4700000000.000000" />

<Input americ’ JESA_ID: 1 046.153846" />

<Input string” EsA_Ip="" ="Bracket - timber - triangular increasing force" /=

<INpUT Name
<Input Name:
<Input
<Input
<Input
<Input
<INpUt Name
<INpUt Name
<INpUT Name
<Input 1 i 00 e

<Input 1 pe="Numeric" ESA_ID: "TIMEER EC. ka” value="14000000.000000" /=
<Input e="Numeric" ESA_ID="" val. .300000" /=

<Input Name ype="Numeric” ESA_ID="" value="0 140000" /=

<Input Name="I| y— Type="Numeric"

Wiy

PrintCaption” Type="Boal"
'Printsection’ Type="Bool" ESA_TD=
1Ed=" Type="Numeric" ESA_ID="" V.

* value="True" /=
value="True" /»

' Type="Numeric" ESA ID=
rintSchema” Type="Bool" ESA .
rintULs" Type="Bool" ESA_I
'PrintsLs” Type="Bool" Esa_I
Type="Numeric” ESA_ID=""
im,d-" Type="Numeric”

<Input Type— Numeric"”
<Input Numeric" ESA ID=
<Input "Numeric’
<Input "Numeric”
<Input pe="numeric"
<Input "Mumeric”

<Input
<Input
<Input pe="Numeric"
<Iﬂput Name="k1h-" Type- Numeric"

Typef Numeric"
pe="Numeric"

m

=
=

e

<
[<Tes escr“lpt'lor‘l CIZ,200X100, om, Toam, o

<Input Type- "Numeric” ESA_ID value="6.000000" />

<Input " Type="Numeric” ESA_ID="TIMBER.EC.E005" value="6000000000.000000" />
<Input IRd=" Type="numeric’ value="33230.769231" /=

<Input Capt‘lun "string” " value="Bracket - timber - triangular increasing force" /
<Input ‘PrintCaption” Type:"BDD'I " ESA_TD="" value="True" /-

<Input ‘Printsection’ Type="Bool" ESA_ID="" value="True" /-

<Input pe- ‘Numeric" ESA_ID="" value="11250.000000" />

<Input ESA_ID="" 42 /

<Input

<Input

<Input

<Input

<Input

<Input u >

<Input I TIMEER EC. fmk” Va'\ue—"lSOOOOOO 000000" /=
<Input e:"Numer‘ic" ESA_ID="" Va'IL ="1. 30000 =

<Input ype="Numeric" ESA_ID="" Value="0.100000" />

<Input " Type="Numeric" ESA_ID:

<Input ' Type="Numeric" ESA_ID:

<Input Type- "Numeric”

<Input Type="Numeric"

<Input -‘ Type="Numeric" T
<Input slb" Type="Numeric"

<Input ‘d” Type="Numeric"

<Input Name TYDE’ NLII'HET"'\C
<Input Name Type="Numeric"
<Input Name—‘q ' Type="Numeric"
<Input Name="k,h»" Type="Numeric" EsA_ID=
= 1%

<Test Descripti
<Input Name
<Input Name
<Input Name
<Input Name
<Input Name

=
>

B

(18,50x50,6m,F—3m,3m
Type: umeric” ESA_ID: value="6.000000" />

Pef Numer‘wc ESA_TD: 'TIMBER.EC.EQ05" walue=" 6000000000 000000 />
‘MIRd-" Type="Numeric" ESA_ID="" value="323.410917
capt‘lun Type="5tring" EsA_ID="" value="Bracket - twmber - triangular increasing force" />
'PrintCaption’ Type='"Bool" ESA ID: value="True" />

<Input Name="PrintSection” Type="Bool" ESA_ID="" value="True" /»
<Input Name="MIEd-" Type="Numeric" ESA_ID="" Value="11250,000000" />
<Input Name="s5" Type="Numeric' ESA_ID="" value="34.785468" />

1. Orange part - first input data

2. Blue part - second input data for the same calculation

Creating the test

TestlO files are generated in the BUILDER. The default values are used as input and output values.

Results which should be checked must be marked by 1D in the table of variables as Result.1, Result.2 ... The table of variables may
contain a random number of results.
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Input values and results can be edited afterwards in the *. Tesyl O file. The file is not editable from within the BUILDER.

Use Main Menu > Tools > Add new auto test. Set the name for the first set of input values (e.g. Concrete_press_rectangle_check).

The default TestlO file is created automatically when the command is used for the first time. The name of the TestlO is the same
as the name of the CLS file.

: | Taools | Help
M Open auto-test manager ZLC
It I Add new auto test I | of shea
|T: =] | Options F10
Auto-test setup description @
1| Autotest setup description
oK || Zost
The user can save a new set from the Auto test manager. Use the button "Add test" and the input and output values from
table of variables will be saved to the *. Test| O file. The user needs to define a name for the set.
[E]
g Add test X Delete test | b Load testinput / Close
Activr Description Date Authar |
The set name is saved to the *. TestI O file as "Description".
RoOOT>
«Test Descriptions'cl4,200x140,6m,F-2m,3m" >
=Input MName="L" = = alus
=INput Mame="E" Tvpe="Wumeric' ESA ID="TIMBER
[~|Bracket - timber q3 CLs
| | Bracket - timber g3 TestlO

The next run of the command will save the next set of input and output values to the same file.

If thefile TestlO is deleted, the file is generated automatically again when the command it used. The values from the deleted file are
lost.

Auto test manager

The manager loads saved sets from the TestlO file with the same name as the current form.

One row refers to one set of input and output values. A test is defined by its name, data at the moment it was added and author.
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Add test

The button "Add test" works in the same way as Tools> Add new auto test set. It adds a new set of input and output values from
table of variables to the file *. TestlO.

Edit test

If the test set is added to the TestlO file, then ti can be edited directly outside the SDF applications or it can be created again, with
changes.

Inserting the inputs and outputs to the table of variables is possible through the Auto test Manager:

1. Openthe Auto test Manager;
2. Select the set which should be loaded back to the BUILDER;
3. Userthe button "Load test input;"
4. Close the Manager.
&)
“gfdd test | X Delete test | b Load test input  Close
Activi Description Drate Authior

— CEO/E0,30kNm,diaml 0,055 20, 2013 04 30 SCIA-OMLINE...

C20/37 250kMNm, diarmB, C55_B0x.. | 2013_04_30 SCIA-OMLIMNE..
30437, 25000kMm, diamB,C55_... | 2013.04_30 SCIA-OMLIME...
C25/30,50kM m,diamb C55_250x... | 2013_04_30 SCIA-OMLIME...
C25./30,50kM m,diamB, C55_260«.. | 2013_04_30 SCIA-OMLIMNE..
resulthab Mo Az C26/30,50kM... | 2013.04_30 SCIA-OMLIMNE..
C25/30,50kM m,diamb C55_250x.. | 2013_04_30 SCIA-OMLIME...
C25/30,50kM m,diamb C55_250x... | 2013_04_30 SCIA-OMLIME...

MEEEEEE

Deactivate test set

A test set can temporally be deactivated. Use the check-box on the corresponding row. The tests which are checked are activated
and will run.

The condition of the check-box is visible inthe *. Test|O file as value 0 for the item "Active."
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_ Caleulation_of_crack_width. Testld — Poznémkovy blok o @[=
Soubor  Uprawy  Format  Zobrazeni  Mapowéda

<INput Mame= EIZ-
</Test>
<Test Description="c30437,250kNm,diams,C55_50x500mm” Authnr-”scm ONLINE\ztruxnva active="1"|pate="2013_04_30">
<mresult Mame="Aec JSE» b Numerw: ESA_ID— ReSLﬂt g" Va ="13.418 Ve

Ve
ule.7 vaWuef”600e 3" S
valu i
‘Numeric”
Numeric” ESA_ID=

"Mumeric” ESA_ID=" Resu1t.6 value="1,14074" />
"Humeric” ESA_ID="Resulr.5" value="85.0112%e-3" /»
Mumeric” ESA_ID="Concrete.EC.Ecm” value="27e8" />
<Input MName Is MNumeric" ESA_ID="STEEL.EC.E" vaTue—”zler" />

<Input Mame=" ‘éll-' Typef Numer'1c va'luef 894 42728 3" S

<result Mam Jeeff-" Types="nu 't value="3,5e-3" />
<INnput Mame Mumeric EOOE*T‘ £

<Tnput Name: Mumeric 5008-3" />
<Input Hame Humeric >
<INnput Mame = Numer'1c" -3" =

<Input Hame
<Input
<Result Mam

=
&
™

>
ResiTi. 3" Valles"d72e-3" >
<result Mam 'Result. 4" value="33e-3" />
<INpUt Hame: EsA_ID="" walue="21.99778a-3" /»

<Input Mame= ESA_ID="" value="Booe-3" />

<INput Mame " pe=" Numem‘c' ESA_ID="" walue="70e-3" />

<Input JESA_TD="""value="3.14153"
<Input ESA_ID="Concrete. EC. fctm value="1.686" />
<Input EsA_ID="" walu >

<Input | ESA_ID=

"Mumeric” ESA_TD:
“Mumeric” ESA_T
Numarwc ESA_L Result. 8" value="2. 817931512” Ve

" value="uzivatelsky popis” />
\/a'\ue- False" />

e

" Type="string” ESA_L
<Input Name='PrintCaption” Type="8oo]"
"BQ"

ESA_ID=

Type="Boo]!” ESA_ID
ype="Bo01" ESA_T
Mumeric” ESA_ID=
Mumeric” ESA_ID=

cao/37 25000k , & amé ,C55_50x500mm " Auth\:lr—”SCIA ONLINE\ZtruxDva”Date—”ZOlB 04_30">
Type="H />

11~

<INput Hame:
<Input Mame=" EJZ»

umeric’ ESA¥ID— "Resul value="1341.872"

value Ga 3"
value="400e-3" />

="Result.7" value="600e-3" />

Numeric” ESA_ID:
Mumeric" ESA_L
Numeri("

' ESA_ID="" wvalue="1.6e6" />
) ESA¥ID—”” 91.42857" /=
" ESA_ID="" value="7.777778" />

Numeric ESA_T p="Resulr.&" value="114.0743" />
pe="Numeric" ESA_TD="Result.5" value="85.01125e-3" />

Type="Humeric" Esa_ID="Concrete.EC.Ecm” value="27e9" /»

"Mumeric® ESA_ID="STEEL.EC.E" value=" 21059 V&S

Humeric” EsA 1D="" value="884.4272a-3" />

Type="Numeric” EEA_ID-”RESuTt 0" value="3.58-3" />

Mumeric” ESA_ID="" V. 800e-3" />

Type="Numeric" ESA_ID= va1u ="5008-3" />

<INput Name="E|cme

<Input Mames="
<Input Name—”kxz»

Delete test set

A test set can be deleted in the Manager:

1. Select the test set which should be deleted; it is indicated in blue.
2. Usethe button "Delete test";
3. Confirmwith'OK.'
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Run and evaluation of the test

The test runs in the separate application Calculation Tester. This application runs the tests and display their results in the left part of
the dialogue.

The list of automatic tests can be saved in the XML file.

The treeinthe right part displays the list of prepared tests. Use buttons on the toolbar to Add group and Add subgroup to the tree.
Use Add calculation to add a calculation and its TestlO to the tree. It will be added to the selected group. The application loads CLS
(it automatically creates CLC) or CLC. TestlO is automatically loaded to the selected calculation. Use button Add test I/O to add
additional TestlO file to already added calculation.

All CLC files and names of calculation sets are displayed in the tree.

—

File  Help
'y Add group - | dF Add calculation Add test /O | X Delete | P Run tests
BY= statics| 1

=& Bracket-timber q3.CLC4

B8 Brackst - timber q3.Testi0
@ C14,200x140,6m,F-2m,3m

] C18.400x100.6m F-3m.3m
-[2] ©18,50x50,6m.F-3m 3m

Use button Run to run tests. The left part display results of tests. Each set is evaluated separately.

If the test runs OK, it is displayed by the green colour. If the test fails, it is displayed by the red colour. The left part display the
wrong result and expected value behind symbol !=.

o= Caleulation tester [Untitled]

File Help

iy Add group v | &k Add calculation Add test/O | K Delete | b Runtests

43 Test "Mono, FromHigher": Calculation test passed -
B Check_of_rectangle_on_N+My+Mz.CLC4 44 H
B Check_of_shear_bending.CLC4 45 }
B Check_N+My+MzCLC4 46 Snow-Overhanging_the_edge of_a_roof.CLC4 {
& Brackettimber_q3.CLC4 47 Snow-Overhanging

e_edge_of_a_roof.TestIO {
@ Check_of_masonry_in_concentrated_compression.CL{| < Test *Regi p

@ Wind-Signboards.CLC4 P .
& Wind-Multispan_roofs.CLC4 - i
& Snow-Overhanging_the_edge_of_a_roof CLC4 o

B Bearing_capacity_of_plate_foundation_EN_1997-1,_pi

Calculation test FAILED!

Test "Regioné, Shape0,5": Calculation test passed

- 52 Test "Region8,Shape,8": Calculation test passed

B Calculation_of_the_anchor_length.CLC4 . ' B

B Calculation_of_crack_width CLC4 84 3
55 Bearing_capacity_of plate_foundation EN_1997-1,_pfilohy_D.CLC4 {
56 Bearing_capacity_of_plate_foundation EIN_1897-1, p¥ilohy_D.Testl™
57 Test "1,5x1,5m,2500_50_50_35_35,15° NoWater": Calculation t
58 Test "1,5x1,5m,2500_50_50_35_35,15°,water": Calculation tes
59 Test "2x2m,105_50_50_35_35,10° NoWater2": Calculation test
60 Re 0,9086551
61 Re 0, 6576729
62 e 0, 9086551
63 Re 0,4273742
64 Test "2x2m NoWater": Calculation test F

b, = 0.8646 != 0,9086551

O 0 ||« i v
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Important rules when creating a new form

This chapter summarizes all known issues and FAQ on how to create a good calculation form. What should be included, who should
handle translations, what about formatting, etc.?

The dialogue

Fill the dialogue in the Builder application. This is one of the things that will be visible in the User application.

Add ALL variables that should be manually defined. Add all libraries which are used.

Calculation of crack width
Z [steel saction liora
= " v <ot S 235 dle EC 1993-1-1 [7] t>40mm
3 |Steellibrary
3 |concrete library C 3037
? Timber library o
= |Bolts library gee 100 5 ye [150 15
=
E Print headline
£ | Doudle |sting [ Booean|
= [T Print userdefined headline
] | ElDssizCeeaiton Userdefined headline uBvalelsif popis
g [C] The applied load is short term
E
= The compensatory. ..
g Cross-sectional ... X
E c bending moment Mg 0 km
g
z aracteristics:
@ us of elasticity of reinforce ment E. 210 gpa
3 Secant modulus of elasticity of concrete Eca 22 Gpa
s oo
3
—_— Wy
Cross section height h 300 mm
C...|3zcant modulus o... | Eo Cross section width b 200 mm
S... |Modulus of elast... | E, Reinforcement:
P Number of reinforcement bars ny 3
Effective area O... | Reep0-.- | m° Diameter of tension reinforcement bar 6.1 & mm
Coefficient of b... | ky Reinforcement cover o1 25 mm
Coefficient of =... | ke Number of compression reinforcement bars nz 3
ekt st ks Diameter of compession reinforcement bar Gaz € mm
Caetficient ke 0a-- Cover of compression reinforcement o2 30| 1m
Cross section width | b | 200| mm
Prestressed reinforcement
Cross section he... | n | 300| mm
The compensatory diameter for prestressing steel b5 8 mm
g 271 m 2
Cross-sectional area of the tendon which can be calculated Doy 002 p
d2 34| mm
icients:
T
Ratio of bond st... | £ T Ratio of bond strength of prestressing steel 3 08
B e 08
PeeeeT. .- | mm |} Costisient of bonded reinforcement iR
T 5. ient of strain distribution Kz 05
Caiia four 2.8 | MPa cient Xz )
Reinforeement cover | ¢ 25| mm [ Cosfficient X 043

Long calculation

A long calculation is usually messy. Try to split it to more separate forms or use lots of conditions.

Example of conditions:

o |F (material) {...code which displays material characteristics...} - the end-user can decide if the material characteristics
are visible by using a check-box in the dialogue;

e |F (pictures){...code which displays image...} - the end-user can decide whether a picture should be visible (this condition
can be applied in many places in the code);

e |F (remark){...code which displays additional information about the calculation...} - the user can decide if the additional

notes and remarks should be visible.

Example of splitting:

e object load = LoadExternCLC("Load_calculation.clc"); - this code loads a separate form named "Load_calculation.clc" to
the current form;
o load.Calculate(false); - the variables from the external *.CLC are taken as defined there; these will not be overwritten by
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the values in the current calculation;

e orload.Draw(true); - the external calculation is displayed in the current form.

ID

The column'ID"in the table of variables was originally meant for material ID.

Write CS.Geometry.H in the column'ID" and this variable will be connected to the cross-section height in the library Steel steel-sec-
tions. The end-user should only define the library item by selecting with the arrows in the library component in the dialogue; not all
parameters which are connected to the library by ID.

Double | String I Boclean I Structured|

D Description Symbol Value Lt
STEEL.EC.E Modulus of elasticity of reinforcement E. 210 | GPa
CONCRETE.EC.fctm fetm 2.9 | MPa
CONCRETE.EC.Ecm Secant modulus of elasticity of concrete Em 33| GPa

Double | String I Boclean I Structured|

D Description Symbol Value Lt
Bolt_fyb I 640 | MPa
Bolt_fub Strength of bolts Tun 800 | MPa
Bolt_D Bolt diameter d 16 | mm
Bolt_Anet Bres 157 | mm®
Translation
Split texts

The parts that should be translated should be separated from parts that do not need to be translated.
Example:
Replace this:

TEXT("INJEd«—|>N|c,bale—=>"& VAL(N|Ed«/1000, 2) & "kN > " & VAL(N | c,bal<—/1000, 2) & "kN => The case with pre-
vailing compression");

Withthis:
TEXT("INJEd—|>N|c,bale—=>"& VAL(N|Ed«/1000, 2) & "kN > "& VAL(N | c,bal</1000, 2) & "kN");
TEXT("=> The case with prevailing compression");

Pictures

Text is created by the TEXT command. If it is included as a picture, it will not be possible to translate it afterwards.

Text can be moved on a picture by formatting in the layout; it is possible to numbers pictures consecutively or add captions under
pictures.

If text is placed on a picture, define the command TEXT under the command IMG; this prevents texts from overlapping. Group the
picture and text ina BLOCK command. This ensures that the text moves together with the picture.
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% B @ xxap T HQ |B Refresh | Ful - I Editlayouts | English (United States, ~
50 TEXT ("Tension reinf. center of gravity"): o D Al - None - x= [#5 =
51
52 [#] Visible EREI DM R - dv= 150 |
uls Predefined styles @ [

55 | BAGE2ILZ
567]BLOCK {
57
58 EXT ("2,2")
59
60
6l
62
63 1
64
€5 TEXT ( v £
(1 3
&7 prETETEEETTT
Formatting

Itis never necessary to use an empty text box (TEXT ("");, TEXT (" <BR>"); ) for formatting reasons.

Each generated component can be formatted by its properties - offsets, alignment, etc.

Ib Refresh | Full = 'E Edit layouts | English (United States] -

Draw borders Arial - Align left - d¥= (200 [& Equation
Substitution

Visible Fallow

= Result
Predefined styles:

Concrete coefficients 0..=1.00

Concrete strength fox < 30MPa=>n=10" A=038

xanB
fes _ 20.0°10° _ o ppp oo

Comaraccive ctrain nf o it =

Shortkeys can be used for font type settings (CTRL+B, CTRL+|, CTRL+U).
Page width

The vertical blue line in the layout is the page edge; if something is behind it, it wont be visible correctly on e.g. A4.

The setting for this line is located in Main Menu > Tools.

|F‘ Refresh | Full - 'I_EEditIayouts English (United States] ~ * Zoom | 100% -

Ciraw borders Prial
Print units

n n
= (0

AR ExE PeE

Design of longitudinal reinforcement on rectangular cross section according to Eurocode 2

CSN EN 1992-1-1

Concrete:

Design value of concrete compressive strength

_ Ocerfar _ 1-80710° _
fogm o= L= 53,3 MPa /

Concrete coefficients =1

NaN

If avalueis displayed in red (as NaN (Not Any Number)), it means that there is some mathematical error (dividing by zero, etc.).
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Predefined styles

Formatting is quicker with predefined styles. There are 8 styles which are used in the predefined forms certified by Nemetschek
Scia.

Font Equation
Style Horizontal align [ Vertical align Wr-
Font Bolt Underline Italic Equation Substitution |  Result
ap

Standard

Align left 0 Follow 5 Arial 13 X X X
1
Standard
) Align left 10 Follow 5 Arial 13 X X X
Headline
’ None 0 Follow 0 Arial 13 X X X X X
Headline
) None 0 Follow 10 Arial 13 X X X X X
Formula
’ None 200 Online 0 Arial 13 X X X
Formula
) Follow 30 Online 0 Arial 13 X
Remark 1] None 50 Follow 5 Arial 13 X X X X
Remark 2 | Follow 5 Online 0 Arial 13 X X X X X

Some additional information about the USER application

One or more forms in the USER application can be bundled ina PROJECT. The project is created automatically when the
USER applicationis started. This project is saved as a *.CLP file (the CLP contains calculation forms and values).

When the *.CLPfile is open and some used forms are missing (or e.g. a*.DEFAULT file is missing), a warning message appears. It
is recommended to check the project for missing forms and correctly loaded values in the dialogue.

The button 'Open project' cannot load *.CLC files, only *.CLP files.
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FAQ for the Builder application
Error messages displayed in Layout editor (error in the source code or a logic error in calculation) are here.

Messages

1) The syntax of a condition is wrong. For example, thereis only one AND - IF (N< 0 & ABS(My) <10)

2]

(3]

Specified cast is notwalid,

|

2) Syntax error - when some keyword is used as variable name (concrete, min, power, ...)

FAQ

Q: How to define variable types?

A:Each variable of the type Double, String and Boolean is created automatically or manually; it stays in CLS until it is deleted by the
user.

Variables of the structured type are created every time the CLS is opened; these do not stay in CLS and for this reason the defin-
ition of structured variables has to remain in the source code.

Q: What is the difference between the TRUE and FALSE parameters. (commands Calculate() and Draw())
A: True synchronizes values of variables with the same symbol. False will not do that.
Q: How to make some variable invisible in the Dialogue

A: Use the command Dialog. GetComponentByName("<name of component>").Visible = false;

The syntax may look like this:

IF(select == 0) { Dialog. GetComponentByName("T1").Visible = true;
Dialog. GetComponentByName("T2"). Visible = false;

Dialog. GetComponentByName('T3").Visible = false;

}

- when the condition is fulfilled then only variable T1 is visible in the dialogue, T2 and T3 are invisible.

Q: How to write the math constant without using manually defined variable?
A:Use math class.
Q: How to convert the number to string?

A: Use command VAL or . ToString (http://msdn.microsoft.com/cs-cz/library/3hfd35ad.aspx).

Q: How to find a problem in the code?

A: Use Trace listener.


http://msdn.microsoft.com/cs-cz/library/3hfd35ad.aspx
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Q: How to create a coloured text?

A: Use the graphic command DrawText.

Q: How to work with values for external XML file?
A: Use command Custom data tables.

Q: How to create two lines in the Table to layout?

A: Use command <BR> to create a new paragraph in the text line. Be very careful with using it and always check the translation
string with this command.

Example: T[0][1].Value = "c | user«—<BR>[mm]"; - unit is displayed on the second row in one cell.

Q: How to display the long equation when it doesn’t fit to page?

A: Substitute some part of the equation by one more equation which will be displayed above or write the equation to text.

TEXT("Eoundakion hoce besping cavesirun): ionbacoboasi "
?sdECLNbﬂf*qLNubuaq 140,57V "Bt N "By "8y Ly BRre= 1 s b e S vic+ Mo e Boe Savia #0.5+y 7 <Br « Ny bye §+ij= 0+8,34- 0,898+ 1,12+0,31 #|
TEXI(" = " & c"No"bo*s."1 & 7+ 1)) |I+150000 247 0,939+ 1,07+ 0,589+ 0.5-20000+0,8+ 0,519 0,939+0,871- 0, 42= 221,9kPa
TEXT (M4! & qp#*Ng¥bg#s %1 #0. 5%y FB#* N b #s %3, & 1 = 1) ;

TEXT (VAL (Rza*10° %, 3) & " irpav); “M

Error messages

Missing semicolon

Error message: Syntax error, unexpected ...
Underlined code: The command without semicolon and the next command
Cause: Missing semicolon behind the command

Solution: Add the semicolon
Missing end curly bracket

Error message: Syntax error, unexpected EOF (= End Of Code)
Underlined code: The part of the code after the error

Cause: One or more curly bracket are missing

Solution: Add the curly end bracket to the block end or where it is missing.

Tip: Each block is displayed with left offset.

Wrong variable type

Error message: Compiler error: Variable "..." is not a valid type!
Underlined code: Wrong command

Cause: Variable is not defined or it has the wrong type
Solution: Change the variable type

or

Change the right part of the equation, so the original type will be suitable
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Common error in syntax

Error message: Syntax error, unexpected ... , expecting ...
Underlined code: Wrong command

Cause: Defined symbol cannot be used as it is - syntax error
Solution: Fill the missing symbol, replace the wrong symbol

The list of potential symbols is on the end of the error message: "expecting...".
Common error in syntax

Error message: Syntax error, unexpected error
Underlined code: Wrong command
Cause: Common syntax error

Solution: Fill the missing symbol, e.g. end bracket

Error displayed in the calculation

Numeric variable with value NaN

Error message: NaN
Cause: A mathematical formulaiis not calculated due to an error argument of the function
Example: Dividing by zero, Square root of a negative number etc.

Solution: Check the input values of the mathematical formula
Unknown variable

Error message: The given key was not present in the dictionary.

Cause: SDF doesn't recognize the variable type from the code, the variable was not automatically generated in the table of vari-
ables

Solution: Define the variable type manually in the code
or

Add the variable manually to the table of variables

External reference was not found

Error message: Could not findfile"...".

Cause: Searched file is not in the defined location.
Solution: Check if the file has been saved.

Check if the external file is saved as CLC

Check if external file is in the same folder as the current one, or if it is in the defined location
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Remark: If no pathis defined, SDF searches in the folder where the current CLS / CLC is saved. If the current CLS is not saved,
the empty pathis used!

Uninitialized object

Error message: Object reference not set to an instance of an object.
Cause: Initialization of the object is not done, or it failed.
Solution: Check if a command enables initialization of the object.

Follow the error messages about the initialization.
Unknown method

Error message: No method"..." accepts parameters (...) !
Cause: the object does not support the method which accepts the defined parameters.
Solution: Check the name of the method (including upper / lowercase)

Check the method parameter types.
Unknown property

Error message: ... - not such afield or property
Cause: The object doesn't support the defined property.

Solution: Check the name of the property (including upper / lowercase)
Unknown property

Error message: Exception has been thrown by the target of aninvocation
Cause: Calling of the object method caused error.

Solution: Check the method parameters.
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Additional packages and applications

Additional packages and applications

The Scia Design Forms functionality is enlarged by the set of additional forms packages and applications.
Each set is protected by the dynamic licence and may be bought and installed separately.

Forms packages:

o the package has a special licence number, it will run with special dynamic protection
e it may be opened by standard SDF User application
e each package is determined to a specific group of calculations (piles, steel connections, etc.)

Separate application:

o the application requires a standard installation
o itis protected by a special licence number, it will run with special dynamic protection
o the separate application is determined to a design or check of one particular use case (e.g. the design and check of the

concrete cross section)

Installation/Un-installation of additional package

Installation
The additional package contains only CLC files. These are forms which may be opened by the standard SDF User application.
Installation process:

1. Runthe setup.
2. Set the setup language.
3. Gothrough the wizard and install the forms to the computer.

The forms are installed to the folder c:\Users\Public\Documents\DesignForms_*\Forms\......

Un-installation

Each package may be un-installed or just deleted from the folder.
Installation/Un-installation of additional application

Installation

The additional application is based onits platform - SDF User application.
There are three possibilities of installation procedure:

1. Userdoesn't have SDF User application installed yet
a. Runthesetup.
b. The platform SDF User s installed to the computer to c:\Program Files (x86)\SCIA\DesignForms™\.
c. The additional application is installed to the root Scia folder: c:\Program Files (x86)\SCIA\, next to the platform
folder.

d. Start the additional application by icon from the desktop or by *.exe from the installed folder.
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Example with Scia Concrete Section:

. DesignFormss 51220131911 File folder
. Engineer2013.0 1710.201313:18 File folder
. Engineer2013.1 4122013 13:46 File folder
. SciaConcreteSectionl.0 4122013 14:23 File folder

2. Userhas SDF User application installed yet. The additional application requires the same version of the User application.
a. Runthe setup.
b.  The additional application is installed to the root Scia folder: c:\Program Files (x86)\SCIA\, next to the platform
folder.
3. Userhas SDF User application installed yet, but not the required version.
a. Runthe setup.
b.  Therequired version of SDF platform is installed to the computer to c:\Program Files (x86)
\SCIA\DesignForms*\.
c. Theadditional application is installed to the root Scia folder: ¢:\Program Files (x86)\SCIA\, next to the platform

folder.

Example with Scia Concrete Section and old version SDF 4.0:

| DesignFormsd 10.10.2013 10:30 File folder
J DesignFormss 51220131911 File folder
. Engineer2013.0 1710.201313:18 File folder
. Engineer2013.1 4122013 13:46 File folder
, SciaConcreteSectionl. 4122013 14:23 File folder

Un-installation
The additional application may be un-installed in two different ways:

1. Un-install just the additional application:

a. Gotoun-installation dialogue.

b.  Click to un-install the additional application.

c. Theadditional application is un-installed, the platform stayed.
2. Un-install Scia platform:

a. Gotoun-installation dialogue.

b. Click toun-install the SDF platform.

c. The SDF platform with additional application is un-installed.

Installation Scia Concrete Section

The installation procedure includes:

o |Installation of Scia Concrete Section;
o Installation of Scia Design Forms;

-449-



Additional packages and applications

o Installation of FlexNET Scia Licence Server or Sentinel Protection Installer (if required);
e Licence activation.

Software installation

1. Download and run SciaConcreteSection_setup.exe.
2. Select the installation language from the dialog:

Scia Concrete Section - InstallShield Wizard | 2< |

Selectthe language for the installation fram the choices belaw.

|English {United States) -

ok || Concel |

3. The'Welcome' screen appears, click [Next] to continue.

ﬂ Scia Concrete Section (1.0.07) - InstallShield Wizard | < |

Welcome to the InstallShield Wizard for
Scia Concrete Section

The InstallShield(R) Wizard will install Scia Concrete Section on
your computer. To continue, click Next.

WARNING: This program is protected by copyright law and
international treaties.

< Back [ Next > ] l Cancel

4. Select the Destination Folder for installation of Scia Concrete Section files. It is recommended to keep the default install-

ation path X:\Program Files\.
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ﬁ! Scia Concrete Section (1.0.07) - InstallShield Wizard

Destination Folder

Click Mext to install to this folder, or click Change to install to a different folder.

[:7 Install Scia Concrete Section to:
C:\Program Files (x86)\Scia\SciaConcreteSection1.0),

InstallShield

< Back " Next > ] l Cancel

Remark: In case you already have a version of Scia Design Forms installed on your pc, the path cannot be changed.
Click [Next] to continue.

5. Select the default values for the protection in the Protection settings dialog. These can always be adapted after install-
ation, if required.
a. Youreceived acommercial softlock licence or a tryout licence:
Select 'Local softlock / Tryout version'.

Check the option 'Run Activation manager when setup is finished'.

Protection settings

Select protection type

I (@) Local softlock / Try-out version I

(7 student version

(") only dongle

() Only floating

(") First dongle, then floating

'Z'_:_'.' First floating, then standalone

Run Activation manager when setup is finished

a.  Youreceived acommercial hardlock licence (dongle):

Select 'Only dongle'.
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Protection settings

Select protection type

{:} Local softlock / Try-out version

) Student version

(I First dengle, then floating

(" First floating, then standalone

a. Youreceived acommercial network licence (floating):
Select 'Only floating'.

Fillin the path to your licence server: port number@server name.

Protection settings

Select protection type

(7 Local softlock / Try-out version
(7 student version

) Only dongle

(") First dongle, then floating

'3::1' First floating, then standalone

Licence server:

IE?OOU@Iocthost |

a. Youreceived astudent licence:
Select 'Student version'.

Check the option 'Run Activation manager when setup is finished'.
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Protection settings

Select protection type

Ii'::'il Local softlock [ Try-out version

I (@) Student version I

() Only dongle
() only floating
(" First dongle, then floating

(") First floating, then standalone

Run Activation manager when setup is finished

6. Click [Next] to continue.

7. Click [Install] to start the installation process.

ﬁ Scia Concrete Section (1.0.07) - InstallShield Wizard | XS |

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.
If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.
InstallShield
< Back “ Install i l Cancel

Next to Scia Concrete Section, also Scia Design Forms is installed from scratch, or upgraded in case you have this soft-
ware already installed on your pc.

FlexNET Scia Licence Server is installed, in case softlock, tryout, or student licence has been selected, and you don't
have this software yet installed on your pc.

Sentinel Protection Installer is installed, in case hardlock licence (dongle) has been selected, and you don't have this soft-

ware yet installed on your pc.
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8. The next screen appears to confirm a successful installation. Click [Finish] to end the installation procedure.
[ % |

ﬁ Scia Concrete Section (1.0.07) - InstallShield Wizard

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Scia Concrete
Section. Click Finish to exit the wizard.

9. Continue with the licence activation as described in the next chapters; the procedure differs per licence type.

Licence activation - softlock, tryout, student licence

The Scia Activation manager dialog appears on your screen, at the end of the installation procedure.

1.

http:factivation.sda-online. com: 80/ Metwork settings |

Read Licence ID

Delete Licence IT

Edit licence name

Scia Activation server URL:

Licence ID | Mame of licence | Licence Status | FlexMET ID |

Activate Licence
Reload Licence

Return Licence

Repair Licence

Close

Ready

If this would not be the case, go to Windows Start menu > All Programs > Scia Licence Server > Activation Manager, and

start the application. A shortcut with icon should be available on your desktop as well.
2. Youreceived a*.LID file by e-mail, containing your authorization code. Download this file to your hard disk.
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3. Click [Read Licence ID]in the Scia Activation manager, and select the SCIAxxxxxx.LID file (xxxxxx representing your

licence number). Click [Open]. Y our licence number appears in the list.

Scia Activation server URL: I http:/factivation.scia-online, com: 80/ Metwork settings |

Licence ID | Mame of licence | Licence Status | FlexMET ID | Read Licence ID
2, x
,640000 Mot activated s
Delete Licence ID

Edit licence name

Activate Licence

Reload Licence

Return Licence

Repair Licence

Close

Cperation has been completed successfully

4. Select the licence number and click [Activate licence]. The circle in front of your licence number tums green when the

licence has been correctly activated.

Scia Activation server URL: I http:/factivation.scia-online, com: 80/ Metwork settings |
Licence ID_| Name of licence | Licence Status | FlexMET ID Read Licence ID

i -:"640000 Active =
Delete Licence ID

Edit licence name

Activate Licence
Reload Licence

Return Licence

Repair Licence

Close

Click [Close].

If you want to use the licence file on another compuiter, it is necessary tofirst deactivate it on the current one:

-Runthe Activation manager.
- Select the licence number and click [Return licence].

- Click [Close].

5. Now Scia Concrete Section should run correctly without further intervention.

Licence activation - hardlock (dongle), network (floating) licence

Scia Concrete Section should run correctly without further intervention.
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However, in case of a protection problem, you will receive next message when starting the application:

Exception thrown | XS |

Can not find licence server or hardlock with carresponding .lic file.

Goto Windows Start menu > All Programs > Scia Design Forms x > Protection Setup SDFx (x representing the current SDF ver-
sion). Open the Protection Setup, check the selected protection type and change it if required. Click [Apply / Refresh] and close
with [OK].

First issue handling - hardlock (dongle) licence

Connect the hardware key (dongle) to your pc, and activate your internet connection.

Inthe Protection setup, click [Import licence file]. The licence file will be loaded from the Nemetschek Scia server.
Click [OK] and start the application.

In case the protection problem persists, please consult the Protection page of the Scia webhelp.

> Lo np o=

First issue handling - network (floating) licence

On the server pe:

New installation

1. Installthe FlexNET Scia Licence Server.
2. Activate your *.LID file in the Scia Activation manager.

Update

1. Reload your *.LID file in the Scia Activation manager.
2. Restart the FlexNET Licensing Service.

Ontheclient pc:

1. Inthe Protection setup, check the licence server path (port number@server name).
2. Click [OK] and start the application.
3. Incase the protection problem persists, please consult the Protection page of the Scia webhelp.

Scia Concrete Section

Scia Concrete Section is a stand-alone application for the verification of reinforced concrete cross-sections, developed within the
Scia Design Forms environment. It offers a wide range of checks at the ultimate and serviceability limit states, in compliance with
EN 1992-1-1. All checks are supported for predefined as well as arbitrary cross-section shapes, subject to uniaxial or biaxial bend-
ing in combination with normal and shear forces. Results are displayed in a numerical as well as a graphical way, including dynamic
images of interaction diagrams and stress / strain distributions.

Scia Concrete Section is a fast and intuitive calculation tool that is bound to make your daily work more efficient &nd pleasant.
Quick check or detailed analysis? Y our choice!
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For more information, have a look at this Factsheet.

CLS examples

Here is the list of source code (CLS files) examples which are used in the SDF setup:

Statics / Calculation of single force on the steel bracket

Concrete/ Calculation of the concrete cover

Geotechnics / Calculation of the geostatic stress

Masonry / Check of masonry in compression

Steel / Check of tension on the steel cross section

Timber / Check of tension on the timber cross section

Wind / Calculation of the wind pressure on canopies

Examples of forms (CLS) which are more complicated

The special group of forms may be downloaded from this page. Examples of source code which solves some more complicated
issues or problems, special workarounds etc.

Selection from CustomDataTable

Load the example of CustomDataTable (XML file for Custom library). It is common usage of CustomDataTable and user is able to
create a data selection.

Usage of Custom data table on table 4.1 from the NBR code:

Table 4.1: ks-factors for circular hollow sections under in-plane loading

Type of joint Chords Verticals Diagonals
.. K type 1.5 1.0 1.3
Ga t
ap Jouts N type/ KT type L5 L8 L4
. K type 1.5 o 1.2
Overlap joints N type/ KT type 15 1.65 1.25

Source code in CLS and compiled version CLC:

2D 3D Table selection as function.CLC

2D 3D Table selection as function.CLS

Andthe libraries:

Table4.1_k1factors.xml

2DTableSelection.xml
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3DTableSelection.xml
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How to create header and footer in User application

1. Open User application.

2. Gotomaintoolbar/ Project / Set header and footer:
E—

Project | Foermsmenu  Tools

1| Mewproject  Ctrl+MN

Open project  Ctrl+O

Recent projects k

| =
H Save project  Cirl+5

Save project as

Print project  Ctrl+P
Export project 3

(1

Set header and footer

Exit program  Alt+X

3. Add required name, description or logo to the header. And active items <PAGE> and <PAGES> to the footer.
Add picture by clipboard (copy and paste) or using a button.

[ Open | [ save | [ Save as default
Page header

i Esu i [a-of]d
[7u7ana Hekrdlova

55 Open | [ Save | [ Save as default ./ Saveand close |
Page header

Tirmes New Romar v| 1 | B U ! |;| '&'|

Times Mew Romar -

Zuzana Hekrdlova

Project - 16.9.2013 ” AR

NEMETSCHEK
Scia

Page footer
Tirmes New Romar v| 1 | B U ! |;| '&'|
<PAGE>»/<PAGES>

The active item is filled automatically by the application. See more info here.

4. Userbutton Save and close.
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5.

Load one form from Forms menu to the User application.
M———__________ |

ct | Formsmenu | Tools  Help
ad Load form H Save project | (= Print project | = Export project
Concrete 3 Calculation of crack width on rectangle C55
R Geotechnics  » Calculation of the ancher lenath
m Load b Concrete cover [ C:\Users\Public\Documents\DesignForms_4.2\Forms\Concrete\Calculation of crack width.CLC }
F_[E Masenry 4 Design - long. reinf,, both side, MMy | C55 rectangle (var 3)
M| statics » Design and check of reinf. - T- section
I Steel 4 Design and check of the longitudinal reinf, - rectangle
B Timber » Check of bending - €55 rectangle
Check of shear reinforcement - rectangle
Check of torsion-Rectangle, no tors.reinforcement
Punching check for plates
Start export to DOCX format.

rject I |m Export project =
Export to Word
Export to RTF N
@ Export images p

| [ TS EsENG

Check the header in the generated document.

Zuzana Hekrdlowg
Project - JLR4003 | | | I I I | |

'Scia

Check the footer in the generated document.

Open the Set header and footer tool again. Save the header and footer to the file on the driver. The format is .HF.

I Page header / footer

Save as default

[ 44 [ Y

Adapt the header and footer.

Saveit as adifferent file.

Use button Open and select the previous HF file.
Saveit as default.

I Page header / focter

[ Open | [l Save || [ Save as default
Fage header

Tirmes Mew Romar *|| B U |/

Check that exported file will display the correct header and footer.
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15.  Close the application and reopen it again. The default header and footer should be used again.

How to use Dialog default in User application

This tutorial describes what is defined by the .DEFAULT file.

1. Openthe User application. Go to main toolbar / Tools / Options. Set the default NA on Finnish.

T T oTod T IO g

Initial dialog values for EuroCode forms Finnish SFS-EM -

lh&wl T=LTLTT TS 1 - J

2. Gotomaintoolbar/ Forms menu and select some form from the list.

3. The Default value set manager appears, because the Finnish annex is not defined in the . DEFAULT.

Default value sets manager =
Default | Description | Delete

SE jazuk, SK annens

Delete

EM language, CF annex

Delete

0k, Cancel |f
o

Select one default set by the checkbox.

4. The default set (the original or another) may be loaded by the combo-box on the Dialogue toolbar.

Check of torgsion-Rectangle. noto.. % Punching check for plates ® _

Active value set:

CZ jazvk, CZ annex

AETER |

{44

C 20/25 | o | w

¥ Prirt headline
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5. Change some values in the Dialogue. The name of the default set disappears, because it is not longer valid. Click on the

icon "save default values set".

Check of torzion-Rectangle, noto.. Punching check for plates Dezign and check «

Aickive walue sebi  C7 jazyk, OF annex - H =

e C 20/25 | yo | u|

¥ Prirt headiine

6. New dialogue appears. Define the name to the new default value set and confirm.
7. Thecurrent dialogue set is now saved into.DEFAULT file. Change some values in the dialogue again.
8. The name disappears, go to the combo-box and select the last saved set. The saved values are loaded back to the dia-

logue.

The dialogue set contains library, numeric, text and boolean values of variables - all what is visible in the dialogue.

9. Eachset may be selected ,renamed or deleted by the Default value set manager. Start is by icon next to the Save default

value set.

Check of torgsion-Rectangle, noto.. Punching check for plates [ezign and check

Active walue set: 7 jazvk, CF annex T H 2|

s C 20125 | o |~

¥ Prirt headline

All default value sets are stored in c:\Users\<user_name>\Documents\DesignForms_*\Forms\ as
*.DEFAULT files. The name corresponds with the name of the CLC file.

How to export project CLP in User application

1. Openthe User application.
2. Opensome forms.
3. GotoProject / Export project or useicon.
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Project | Formsmenu  Tools  Help

Mew project  CorHW [ Save project = Print pro
Open project Chrl4+O

L

Puriching check far plates

anr*ﬂj

Recent projects 3

T

Save project Chrl+5

Save projeck as C 30;"3?

Print project Ckrl+P

I& Export project 4 Export ta Word
et header and Fooker | Expart to RTF
iz Export images
Exit program Ak tea

."__Id’-' Design Forms User 5.0 [Untitled]

Project  Formsmenu  Tools  Help

@ Load farm bq' Open prajeck H Save praoject ,,!L Print project | s Export project ¥

Check of torsion-Rectangle, noto. Punching check for plates Expart bo Word
B | Export to RTF

Active walue sek:  EMlanguage, CZ anr = Lﬂ = i
liai) | Exportimages

| I = B T 1 | - | I

LIS T

4. "Export to Word" exports the project into MS Word in format *.DOCX. All forms from project are exported. File is auto-
matically opened after export.
5. "Export to RTF" exporta the project into Rich Text format *.RTF. All forms from project are exported. File is automatically

opened after export.
i
—~ .
( )( ) | .+ 5CIA = DesignFormsS.ldeve - TestData = UserTests - m I Search UserTests [:]
Organize *  NMew Folder 4=z - @
B Desktop ;I Mame | Date modified Type |
& Downloads
=] Recent Places Mo items match your search,
- Libraries
3 Documents
J‘- Music
| Pictures
=1 Subversion
B8 videos
1M Computer
£ Local Disk (23
= :
ST N =l | i
File mame: j
Save as bype: IMS Waord Documents j
“ Hide Foldersl Sawve I Canicel |
4

6. "Exportimages" exports each form into one image.

Possibly formats are:
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e BMP (Bitmap)

e GIF (Compuserve GIF)

e |CO (Windows icon)

e JPG/JPEG format

e PNG (Portable network graphics)
e TIFF (Tagged image file format)
e WMF (Windows metafile).

Export calculations H

|7 Punching check, for plates

Exported format
EMP - Bitmap [*.bmp) |

BHMF - Bitmap [*.brmp]
GIF - Compuserve EIF *_if

ICO - Windows ico

JPGAIPEG format [ ||:|g]

PrG - Portable network graphics [* png)
TIFF - Tagged image file format [*.Liff]
WF - Metafile” wmf)

1| | » y

8. Only selected forms are exported, select some forms by checkboxes in the left part of the dialogue.

9. Select the destination folder for exported images.

How to use Forms menu in User application

1. Open The User application.
2. Gotomaintoolbar/ Forms menu. This menu contains all forms which are stored in User directory (c:\User-
s\Public\Documents\DesignForms_*\Forms\). There is also a possibility to load any form saved on the hard drive by

"Load form" command.

B Design Forms User 5.0 [Untitled]

Project Tools  Help

E. Load Farm E Open project H Save project J!,_ Print project | = Export project ¥

3. Click on any form from the list and it is automatically loaded to the application. Other selected form is opened next the cur-

rent one.
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B Design Forms User 5.0 [Untitled]

Project | Formsmenu | Tools  Help

@ Load Load Form |!'| Save project .,!L Print project e Export project ¥
Check of Concrete 3 Punching check for plates
¢ Ackive va "i Geotechnics b |y |0 = =] | | Layout:  Full - L
}ﬂ]] Load L ¢ Snow L4 Coefficients for the snow load E
<< | | Masanry bl Snow (3K annex) b Snaws - Cylindrical roof |
| statics v wind » it jecti i
¥ Pint r{x 7 Snow - Drifting at projections and obstructions
. I Steel 4 Snaws - Duapitch roof
Mational o )
) Timber 4 Snow - Loads on snowguards and other obstacles
™ Prirt userdefined Feading

Snows - Monopitch roof

Uzerdefined headline Snow - Multi-span roofs

[V Print material characteristics Sniow - Owerhanging the edge of a roof

Cross section geometny: Sniow - Roof abutting and close to taller construckion works
Cross sectionwidth Sniow load

All forms opened in User application in one moment defines project *.CLP, and it may be saved together in this format.

How to use Forms menu editor in User application

1. Openthe User application. Check the Forms menu on the main toolbar.

The predefined tree with forms is displayed.

R =
| Ferms menu | Tecls Help
Load form H Save project | (= Print project | | Export project ¥
E Concrete L4 Calculation of crack width on rectangle C55 |_
2 Geotechnics v Calculation of the anchor length |
| Hi| Load » Concrete cover ]
i—_‘—,E Masonry 4 Concrete material characteristics
| A Statics 4 Design - long. reinf., both side, MMy, C5S rectangle (var 3)
Y| Steel 4 Design and check of reinf. - T- section
! Timber 4 Design and check of the longitudinal reinf. - rectangle
rom bricks or stone blocks Check of bending - C55 rectangle
. Check of shear reinforcement - rectangle
moment Check of torsion-Rectangle, no tors.reinforcement
e Punching check for plates
q

Forms menu editor is a tool which defines the Forms menu (the tree) on the main toolbar.

2. Click on the button in the top right corner and select one of the items. The Forms menu on the main toolbar is changed.
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B EuroCode

Forms menu editar

100%:

Zoon: -

-

d Skates)

out reinforcement on torsion)

B
LZED MPa

+ fi
=320 2 43 P,

10606 %

,J_,J Concreke
&£ Shaw Farm | Geotechnics
Masonty
Snow

br b

Snow (5K annex)

o skatics
Skeel
Timber

W'ind

EurnCode

CEENH

MyForms

Change from Eurocode to Concrete:

5 Design Forms User .1 [Untitled) o e ==
Project [ Formsmenu | Tools  Help i EuroCode
[ Load1 Load form [ Save project | (= Print project | | Export project ¥ 1 Installed version 4,1.13.0
Wipogetkd [ | Concrete »
Active v dk| Geotechnics v [ g /-—"' Layouts Full + | language:
I - ft
T S 4 K’ >>> E » iDesign and check of the anchorage length according to CSN EN 19921 +
i Masanry ' Reinforcement definition
o 1) Statics 3
kil = Mumber of bars n=3
Print I Steel 4 Reinforcerment diameter $=0.012 rm
Timber 3 2
a F””' . . Reinforcement area Ax=n -n-% =334
Userdefined headline udivatelski popis W -
- Istress for the calculation of the anchorage lenath  geq=—"%—= 20

L5 Design Forms User 4.1 [Untitled]
Project  Forms me
[2k Load farm

Wipocet katevni del

Toals _ Help @ EuroCode
S Open project 2] Save project Print projee 2 Installg Forms menu editor
[£] _concrete |

E@

d

Active value set; Il 4

E333

3

3545

L3 Design Forms Use

Project

[ Loadt

L1 [Untitled]

Forms menu | Tools  Help

Load farm

Layaut: Full ~ | Language: @ | EuroCode
Design and check of the anchorage length according to CEI Steel §
Reinfc definition | H |

=8 Hol
[E] conerete

f project Installed version 4.1.19.0

Conerete cover

Design - long, reinf,, bath side, MMy , G55 rectangle tvar 3)
Design and check of reinf. - T- section

Design and check of the longitudinal reinf. - rectangle
Punching check for plates

Check of shear reinforcement - rectangle

Calculation of the anchar length

Calculation of crack width an rectangle CS5

3. Click on the button in the top right corer and select the first option - Forms menu editor or go to Tools / Form menu editor.
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=8| x|

| B EuroCode |

Farms menu editar

kes) hd Zoom:  100%

-

B

&% Show form . p

reinforcement on torsion)

=20 MPa

a4
;i:zja MPa

ORENHFEEEL

Concrete
Geotechnics
Masonry

i a1

Snow (5K annex)
Skatics

Skeel

Tirnber

Wind

EuroCode

MywForrns

Forms menu editor is divided into three parts.

1) The tree of forms whichis shown in Forms menu. User can add folder, sub-folder, rename folder or delete folder or

form.

2) Thereiis alist of icons which can be used for folders or forms.

3) Forms which may be added to the tree and paths to them. Use "drag and drop" the form to the folder in the tree. It is loc-

atedin c:\Users\Public\Documents\DesignForms_*\Forms\.

[Forms menueditor ————————

i Add folder | (-4 Add sub folder | 4[e Rename folder | X Delete ./ Save and clase || Caleuistionari * Filehiame Nermeode. Material Member CrossGection | Author
I @Concrete Caleulation af . | Concrete\Calc... |Undefined Undefined Undefined Undefined Nemetschek.§.
& @evechics Caleulation af .. | Concrete\Cale... | Undefined Undefined Undefined Undefined Nemetschek 5.
Check. of bend... | Conorete’Che... | EuoCode Concrete Beam Undefined Nemetschek 5.
Check.of shea... | Concrete\Che... | Undefined Undefined Undefined Undefined Nemetschek 5.
Check of torsio...| ConcreteChe... | EuoCode Undefined Member 1D | Undefined Nemetschek 5.
= Concrete cover | Conprete\Con Undefined Undefined Undefined
5 @imber 1 u Undefined Undefined
15 Desion-lopn t | ot Conciet Beom EC gt
B Euctods //I Design and ch... | Concrete\Desi.. | Undefined Undefined Undefined Undefined Nemetschek 5.
2@ MoFoms Design and ch... | Conorete\Desi... | Undefined Undefined Undefined Undefined Nemetschek 5.
New folder Punching che... | ConcreletPur... | Undefined Undefined Undefined Undefined Nemetschek 5.
Design and check of rei. - T sect Beaiing capari...| Beotechnics\B... | Undefined Undefined Undefined Undefined Nemetschek 5.
: i 3 Check of conc... | Beotechnios'C... | EwroCode Concrete Other Undefined Nemetschek 5.
Geostatic stiess | Geatechnicst... | Undefined Undefined Undefined Undefined Nemetschek 5.
Coefficients for... | Laad\SnowiC... | EwrcCode Undefined Undefined Undefined Nemetschek 5.
Toons =] [ snow - Cylindii.. | Load\gnowa... | EuoCode Undefined Undefined Undefined Nemetschek 5.
© Nowe 1 Exclamation - @ sie Snow - Diifing... | Load\SnownS... | EwoCode Undefined Undefined Undefined Nemetschek 5.
o Check ey B Lo - Snow - Duopit.. | Load\SnowtS... | EwoCode Undeiimgd Undefined Undefined Nemetschek 5.
¥ Recrig - A wiaring Snow -Loads ... | Load\SnowtS... | EwoCode Undeliad Undefined Undefined Nemetschek 5.
Snow - Monopi...| Load\SnowtS... | EwoCode Undefined Undefined Undefined Nemetschek 5.
Directory 2 Snow - Mulis... | Load\SnowtS... | EwcCode Undefined Undefined Undefined Nemetschek 5.
D‘ Concrets Rgemechm; “:l.\iLDad :\::Maxu,,,y Snow - Overha... | Load\SrowhS ... | EureCode Urdefined Undefined Urdefined Nemstschek 5
14 Shaties Tstel Tinber Snow -Foof a.. | Load\SnownS... | EwoCode Undefined Undefined Undefined Nemetschek 5.
County flags Snow load Load\Snow's.. | Undefined Undefined Undefined Undefined Nemetschek 5.
Coeficients for... | Load\Snow(5... | EwroCade Undefined Undefined Undefined Nemetschek 5.
[ Albaria — Austia N Bl B BosriaHerzegovina o] |Brow- D LodSnow 5. | EucCade Undefined Undefined Undefined Nemetschek §

I

ments\DesignForms_*\.

Forms menu editor

Create a new folder and add some forms from the right part toiit.

Select one form in the tree and click onicon. The icon is now displayed in the tree.
Select the folder, hold CTRL + click on the icon. The icon is used for all sub-folders or forms in the selected one.
Save the changes by button "Save and close". Changes are saved in XML file in c:\Users\<user_name>\Docu-

[y Add folder | [y Add sub Folder

ale Rename foldsr

x Delete

. Save and close Caloulatio

. @Cancrete
AP @Geotkechnics
[Fl-pL @Masonry

Calzulation o

Caleulation ol
Check of bei
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Close without saving - use the cross. Select No in the dialogue.

lose CalculationNar* FileMame | Nomcode | I aterial | Member | CrossSecti0n|
|

Undefined

Caleulation of t... | ConcretehCale... | Undefined Undefined Undefined Undefined Memetschek 5.
Check of bend... | ConcretehChe... | EuroCod ﬁl Memetzchek 5.
Check of shea... | ConcretedChe... | Undefine Memetschek 5...
Check of torsi... | ConereteAChe... |EurcCod Do veu wank to save changes? Memetschek 5.
Concrete cover | ConereteCon... | Undefine Memetschek 5.
Concrete mate... | Concrete\Con... | Undefine Yes II Mo I Cancel Memetschek 5... =
Design - long. r... | ComeretehDesi.. | EuroCad — Memetzchek 5.
Design and ch... | ConcretehDesi.. | Undefined Undefined Undefined Undefined Memetzchek 5.
Design and ch... | ConcreteDesi.. | Undefined Undefined Undefined Undefined Memetschek 5.

8. Select the newly created folder in the top right button list.

B EurcCode |

M ewr Forms menu editor

Concrete
& | Geotechnics
Mascnry

Show

Snow (5K annex)
Statics
Steel
Tirnker
Wind
EurcCode
Mew folder

Ee-MHE kLR

9. Check the Forms menu on the main toolbar.

£ Design Forms User 4.0 [Untitled]

Project Tecls  Help

[dL Load form Ib‘ICZI|:nan|:|rn:|_in.=_ct [_]Sax—'ep

How to create a condition in Builder application

1. Openthe Builder application.
2. Create anew form - button New.
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3. Click to the editor on the Calculation tab.

{5 Design Forms Builder 4.2 [Untitled

File Tools Help
h MNew lEGpen IHSEUE IHE:cport cLc | £} Undo I (¥ Redo I @ Help I

Write command IF and the condition text to brackets and two curly brackets.

4,
S |¥ Ea@ xx2ap| 5 B
s
T |1| IF (geometry) { }
&
5. Press Refresh button. The right part of the application s still empty, but the boolean variable with symbol "geometry”is

added to the table of variables (bottom part of the code editor).

| Double [ Sting | Boolsan | Stuctured |

D Description Symbol Value

6. Write commands which are linked to this boolean variable.

# B2@E e xtap 5 EAIQ N

=
o
=
3 |1| IF (geometry) {text ("Triangle, Rectangle, Sguare"):| }
&1

7. Press Refresh button. Now the result is visible in the right part.
$Ea@ X x2ap 5 QA Q2 * B Refresh | Layoutd
1| IF (geometry) { TEXI("Triangles, Rectangle, Square"]:| } Temirake Aral

i
—

[¥] Visible

08800600

Triangle. Rectangle, Square

8. Gototable of variables and uncheck the geometry variable. Confirm by Enter.

| Double IString | Boolean |Stmc:tured|

Symbol Walue

n] Description
L

Press Refresh button. Now the right part is empty again.
10. Gotothetab Dialogue.

©
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11, Add the variable geometry from the table of variables to the Dialogue.
[ |

Double | Sting | Boolean e

ESA_| Description Symbal Value

- .El .

12.  Savethefile, and export it to CLC.

£ Export CLC | |9 Undo |

Export CLC (F9) i
x*ap | 5 B0

13.  Runthe User application.
14. Openthe CLC file in the User application - button Load form.

£5 Design Forms User 4.2 [U

menu To

|} Load form | jp= Open proj

15.  The Dialogue contains the unchecked checkbox.

£3t Design Forms User 4.2 [Untitled]
B EuroCode

Project Formsmenu  Tools Help

[3 Load form | §= Open project [ Save project | =, Print project | ) Export project ¥ Installed version 4.2.55.0

BT || teyout Layouto + | Lenguage: English (United States)

© Active value set:

Project  Formsmenu  Tools  Help i EuroCode

[3 Load form | §=; Open project | |2 Save project | (= Print project | | = Expert project Installed version 4.255.0

© Active value set: - || Lavout Layouto + | Language English (United States)

Triangle, Rectanale, Square
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17.  Download the final files geometry.CLS and geometry.CLC.

How to create and use Predefined styles in Builder application

This tutorial describes how to create a Predefined style and how to use it in the layout.

1. Download PredefinedStyles.cls and openit in Builder application. |

predefined styles are displayed by numbers on the layout toolbar.

tis a simple example without the layout definition. The

Fredefinedstyles
Eld @ extap A Q0 |B Refresh | Test ~ EiEditlayo
=
B | 1 TEXTi("Simple calculation of bending chack For stesl CSS7): ¥ Draw borders ol <] [
= [
() 2
5| 3 TEXTi"c5S Parameters™): R vistle = A [
£
B| o TENTChamen); (1) 23] ) s s]7)afe]o]]
—| 5 TEXTiName): =
o : . [Simple calcwiation of bending check for steel CS5
= | & INGiSectionImage): (CSS Parameters
a | 7 TEXT{"Width": Marne
? & TEXT("Z = " & VAL(E*IDg, 0] & " ogm); P 200
2| o TEXT( "Height" ; Width
Eli0 TEXT(ng = " & VAL{H#107, 0) & v qme): E;;ﬁ mm
§ 11 TEXT("Area"): H =200 mm
Zliz TEXT{"a = » & VAL(A*10°, 0] & " mm'"); Area
é 13 | TEXT("Plastic modulus of section™):? |4 =3340 mm2
|12 TEXTimEy L, = v s VALGHL, 107, 0) & o IFlastic modulus of section
5|1s {vp\,rzsnnnn mn®
= I " oading
: 16 TEXT| "Loading™) ; Eending moment
|17 TEXTIDESCRIPTION("Mza, ") 7 . Mgy = 35 kMm
—| 15 TEXT{"dMzs y = " & VAL{Hza ,/10°, 2] & * kmm"); ICalculation
19| TEXT{ "Calculation™ : _ Wiy =fue _ 2507107 035M10° _
20 Maa.y = Vpiy*Eya/vao: MR“I; b 115 o1 m
21|35 = Mpa,y/Mes,y: = EY o =085
s Wray 51087
2. Select thefirst row in the Layout define a style - Bold, Underline font and Follow dY =5 offset.
I . N . L]
IB‘ Refresh | Test - E, Edit layoutz | English (United States) = o Zoom
¥ Diraw borders I.t’-‘uial j I.-'-‘-.Iign Ieft J o =
» - I Prirk urits
W wisible 13 B|Uu [Follow Ra ) EX |5 |

(1) 2)s)a) s s]7le]slo] Elsd=| s|otX]

imple calculation of bending check for steel CS
TS5 FParameters
Mame
IPM 200

3. Holdthe CTRL key and click on the first number - 1. Define the style name Header1 in a new dialogue.

IPHefresh Test v 'I_E,Editla;-.-'u:uuts

-

English {United Sktates)

¥ Draw borders

¥ wisible

1

|#ial | Jadian len T =0 =
[13 = B|g| ,f| [Fallaws x| dr=|5 =

234 )s)e)7)e)s)o] H|s<|=| s|rz|X]

[Simple calculation of bending check for steel CSS
C55 Pararmetars

Marne E

IPM 200 | |

Wit h nput ztyle name

B =00 rr |Header 1| |

Height

E=2DD (] 4 I Cancel |
rea

4, = 3340 Y

Plastic modulus of section

i Pt o T [T | 3
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4. The style Header1 is now stored under the button 1. The button has a yellow colour when the selected visual component

has its style.

|l‘r Fefrezsh | Test - T-;, Edit layoutz | English {United States) -

WV Drawboders  JAial | |Alion left | =0 =
M visible = Blulflmdf:mI
(2] s)als e] 78 o )o] Hls=l=| #|et|X|

ISimple calculation of bending check for steel CSS
55 Pararmeters

Marne

IPr 200

idth

B =590 mm

Height

H =200 mrm

5. Select visual components "CSS Parameters", "Loading" and "Calculation". Click on button 1. These components are now

formatted according to the style Header1.

IF‘ Refrezsh | Test v 'F';,Editlaynuts English

¥ Draw borders I-‘*‘-fi-3| j I-'“-"-lign left j

I Wisible 13 = s|u]| 7| [Folow =]
(1) 2] s]e)is)e]7]a]o]o] Hisds| v

Simple calculation of hending check for steel CSS

ICSS Parameters

Marme

[Fr 200

WMidth

B =90 mm

Height

H =200 mm

LN

2, =3340 mm’

Flastic modulus of section

Wi, = 260000 m
Loading

Bending moment

M Edy = 35 kNm

_ W e 260710°% «235710°% _
- I',"fu'[l - 1 ,15 —51 ,1 kNm

Mesy 35000
 Mesy _
5= Mray 51087 D003

|"l.l"|R-:I.1_.r

Itis possible to define up to 10 different predefined styles.
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How to create and use combo-box in Builder application

1. Open Builder application and start a new form.
2. Usetheright click in the table of variables and display a context menu. Add a new numeric variable and name it "Combo".

When the new variable is added, define some description e.g. "Combo box" and click on the "Refresh” button (or use short-

cut F5).

ITransIations I

Font size: |} = |Line =1, Col = 1

Double | Stiing I Booleanl Structured

| Symbol | Walue | Unit | Precis

| Description

Insert new variable Insert variable name
Rename selected variable Insert variable name
|C0mb0 |

Change variable type

Ok I Cancel |

Delete selected variables

3. Gotothe Dialogue tab and drag&drop Combo box edit control on the blank panel.

i 4 B |% %

Edit controls

|»

A Label
Murmeric input
Text input
[+] Check box
|! -
[& Picture box
[ Table input

u

)

oh Ilmages | Dialog  Header I Calculation

4, Setthe Variable in the properties to the new variable "Combo".

|
TComboBox
[E=4) |3
& Appearance
BackColor [ white
BorderStyle Mare
DeseriptionPosition Left
Font Microsoft Sans Serf; 8,25pt
::Inmhn bos [—;E il ametisible Tiue
= = Behavior
Wigible True
= Data
n IComboh. 1A,
Combo
Dialog oo
P i m—
E Layout
Anchor

5. Goto property Items and click on button [...]. The combo box definition appears in a special dialogue.
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TComboBox
o5 4 |
E Appearance
BackColor [ white
BorderStyle MNone
DescriptionPosition Left
Font Microsoft Sans Serit; 8.250t
::ombo bow [—LE VarNam_e\/\s\ble True
[ = Behavior
Wisible True
E Data
TComboDoubleItem Collection Editor x| Items TComboDoublelte,
“ariable
Members; Properties: B Dialog
o Name
+ 21 |E
J r | |j E Layoul
+ feehiar Top. Left

é :’ Dack Mone
Padding 3333

= Location

Left 65
Top 127
= Size

AutaHeight True
Autdwidth False
Height 27
Inputwidth 150
Width 300

Add Remave

6. Add5items (rows 0-4):

TComboDoubleItem Collection Editor 2|
b embers: (0] properties:
=
+| EH Misc
Text
Walue 0
Add Remove
(1] Cancel |

A

7. Add some description and value to each item in the list. The value have to be the integer number -it means 0, 1, 2., itis

used as an index of the item. There is 5 rows in the example so the indexes are from 0to4. Confirm it by OK.
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TComboDoubleItem Collection Editor 2=l
b embiers: Fifth [4] properties:
0] First [0] +| O =
1| Second (1) ol f‘l =
2| Third [2] +| E Mizc _
3| Fourth (3] Text Fifth
Walue 4
Add Remove
OF. I Cancel |
VA

8. The combo-box is added and it is assigned with variable"Combo". It retums value number according to

the selected item.

Text input
Check box

=8 Combo box
|8 Picture hox
[ Table input

Containers

.
sCombo box Third
L]

First
Second

=k

Third

Fifth

71 Parel

[™] Group box
[ Split container
[ Tab contul

Libraries

I Steel sections
Concrete sections
Concrete sections - New

Double

Shring | Boolean |

| Ecaln
=T

Combao hox

9. Combo-box can be than used in SWITCH - CASE command:

Copy this example into the form:
SWITCH(Combo) {

CASE 0: {

TEXT("Combobox first position”);

}

CASE 1:{

TEXT("Combobox second position");
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}
CASE 2:{

TEXT("Combobox third position");
}

CASE 3:{

TEXT("Combobox fourth position");
}

CASE 4:{

TEXT(".....");

}

}

10. Refresh the calculation and go back to the Dialogue tab. Change the selected item in the combobox. Check the changed

value "Combo" in the table of variables. This way the combobox selection affect the calculation.

Combobox is a greate tool for switching the way of the calculation.

Forexample:

1. Calculate Rigid, Sliding or Custom support
2. Snow load on Monopitch, Duopitch, Flat roof
3. Display ULS, SLS or ULS+SLS results

How to use dialogue containers in Builder application

Dialogue container is a special type of control which may help to organize the Dialogue layout. User may use just panel
with different colour, panel with frame and name, panel with tow tabs and so.

1. Openthe Builder application.
2. Openform Design and check of reinf. - T- section.CLS

3. Click on the Dialogue tab. There is a dialogue which was created without dialogue containers.
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Design and check of reinl. - T-s.

Kk 2@ 2a

Edit controls

|»

‘ 2% | C 20/25 | oS |ﬂ‘
A Label

N . : ¥ Print headline
umetic input

Tet inpLt Mational code ESM EN 1992-1-1

Check box I™ Print userdefined headline

Combo bok Userdefined headline uivatelski popis

d | Header IEa\:uIatlUn

@
@
E [ Picture box ¥ Piint geomety
= | 3 Tableinput ¥ Print lnading
&
i) Loading
2 Tontainers
5 Bending moment 15 kNm
1 Panel
& L Pane Cross section dimension:
= =
= Group box X X
= . . Cross section height 300 mm
E ED Split container
1= | Tah control Plate height 150 mm
S — || Web width 300 mm
Libraries
Plate width 1500 mm
I Steel sections
Reinforcement desi
Concrete sections
Characteristic yield strength of reinfarcement 450 MPa
Concrete sections - New _I - L
-
= Mumber of bars 4
Double | Sking | BUUlEaﬂl E33 X X
Reinforcement diameter 8 mm
ESAl Description ‘ Syml‘ Valusl Unit =
Concrete cover 35 mm

Coefficient ... | g 1 Coefficients:
X1 Partial zatety factar For reinforcemment 115
Eba
C..|Partial safe... | 3 |1,5

4. AddaPanel container by Drag&Drop it below the last variable and than change its BackColor to LightGray.

Design and sheck o reinf. - T- s

Humber of bars

Reinfarcement diameter

X4 Lm %
3 TPanel
2 ["Edit contral =
k] it controls ] ‘ « C 20125 | s | u ‘
5 | A Label
B ¥ Fiint headine
8 Numeic iput
Testinput National code [EsN En1392-1-1 BorderSiie None
B I Piint usercefined headine CoponBGColor [ Lightray
a Check box Collapsble False
e Combo bos Userdefined headine [uvalelskf popis Font Microsot Sans Seif; 8,75t
& Tent
2 g 7
2 | @ Pouebor IV Pirt gzaretry & Behavior
5 | O Tabkia I it loading isble Tie
3 Loading B Dialog
2 | Containers Hame
= Bending mament 15 Khim B Layout
(1 Anchor Top. Lett
£ Cross section dimension:
5 Dock None
E Eross section height 300 mm Paddng 3333
& B Location
1= Tab contiol Plate height 150 mn Left 32
Top 593
. || web wieth [ W 8 Size
AutoHeight False
Plate with TEO ren
T Stest sections Autowidth False
Comerte e Reinforcement desian: Height 200
ancrete sections o e
Concrete sectons - New Characteristic pield stiength of reinforcement B MPs !
& 1
g
E

Concrete caver

ESA,| Description | Sy Valu L

ficient .. 0,8

Coefficient ... |n | 1 LCocfficients.
PR il safety factor for reinforcement 115
c..|partial sage... | ve 1,5 . - -
2ol S0 o
c..lcoetticient ... | ag| 1
Partial safe... | v ...
Max. reint. A ut | ]
Min. reinf. ... | L ... w

5. Drag&Drop first six variables (from Print Headline to Print Load) into the panel (the variables are docked, so they wont be

displayed next to the cursor). Change the size of panel using black square inits comer, if it is necessary.
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Design and check of reinf. - T- 5.
X|dnad g
r

Edit controls = | ITed | 0204’25 | jdes |ﬂ‘
A Label

V' Fiint headine

Numeric input
Mational code ICSN EM 1992-1-1

Text input
Cheek box ™ Piint userdsfined hsadine

Camba bax Userdefined headline Iuiivatelskjﬂ popis

[ Translations | Annotation | Images | Disloa  Header | Calculation

[ Picturs bow [ Piint geometry
T Table input ¥ Pint loading
Loading
Containers
Bending moment I 15 kMm
Panel
£ Pane Cross section dimension:
*] Group box
Cross section height I 300 mm
[ Spit container
Tab contiel Plate height I 150 mm
o = || Web width I 300 mm
Libraries
Plate width I 1500 mm
T Steel sections
Reinforcement design:
Conerete sections
. Characteristic yield strength of reinforcement 450 MPa
Concrete sections - New _I ] L
= Number of bars I 4
Double |Slrmg | Bnnleanl pE53
Reinforcement diameter I 8 mm
£54,| Description | Syt Value| Unit |~
Concrete cover I 35 mm
Coefficient ... | g 1 Coelficients:
% Partial safety tactor for reinforcement 115
Epa
C.. Partial safe... | y. |1,5
fcg 50 e
C..|Coefficient ... | @ 1
Partial safe... | g L---
Max. reinf. ... | &, J... ot
Min. reinf. ... | A, J... | m"
Desioned red i ot

6. Change the order of variables on the panel. Select the variable and use the keyboard:
- Page Up on the keyboard for moving variable up
- Page Down for move it down
- Home for move it at the first position in the panel
- Endfor move it at the last position.
7. Now reorder variables into original order.

¥ Print headiine

Mational code ICSN EM 1992-1-1
™ Print uzerdefined headline

|dzerdefined headlinel

¥ Print geometry

V' Print lmading

8. Select panel and change its properties - BackColor on White, AutoHeight on True and Dock on Top. Panel is than col-

oured, docked and resized similar to the other dialogue components.
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= TFanel
— ‘ << C 20/25 | ¥ N |
Loading
BackCalor [ White
Bending moment 15 khm Borders e None
Cross section dimension: CaptionGiolor T white
Collapsible False
Crose section height 300 mm Fort Micrasoht Sans Serif: 3.75pt
Teut
Plate height 150 mm B Behavior
Visible True
web width 300 mm B Dialog
. Hame
Flate width 1500
e " B Layaut
BReinforcement designe I nchor Too Left I
] Dock Top
Characteristic yield stength of reinforcement 40 HMPa Faiin 3333
Number of bars 1 El tﬂ:a"ﬂ" 0
eft
|| || Peinforcement dismeter 8 mm Top n7
iZE
Concrete cover 3 mm IAU,DHE@N True
Cooffick Wi Falke
e Height 153
Partisl safety factor for reinforcement 115 width 492
. . .
| || ™ Print headine
J Mational cade SN EN 1992-1-1
<[ || T Print userdefined headine
. .
Userdefined headine ugivalelsk popis
¥ Print geometry
[¥ Pt loading
. . .

9. Select panel and move it by Page Up at the top of the variables, just below the Concrete library.

10. Drag&Drop the Group box container into the dialogue. Select it and rename it to "Loading".

Double | Sting | Bnu\exnl

Number of bars

£5A] Desciption | sy Value| Unit ’l

diameter

Costficient ... |n | 1
w
Goad -
c..|rartial safe... | v, 1,5 C
o) 50|
C..lComtficient ... | @e| 1
Partial safe... | vy
Max. reinf. ... | &,)...| = .
Min, reinf. ... | & Jo.. | m h

SIX |4 B WG
3 i TGreupBox
£ [ Edit conrals -
i E ‘ € 20125 | > |~ ‘ ol
& | A Leoel
1 & Appearance
il 2 .
£ Numeic inpet 7 it headine BackColor [ white
o Ted input Mafional cade CSN EN 190211 BorderStie Nane
2 Fort Miciosolt Sans Setf: 3pt sty
z Check box I Piint userdefined headine =
Tz Corbo box Usedefined headine uivatelsk] pogis
£ | & Picture box V' Piint geometry Visiie Tie
= | 3@ Tableinput [¥ Pintloading = Dialeg
g Hame
S | Containers Loading. B Layout
£ Anchor Top, Left
=10 rew Bending moment Dok N
Rz Cross section dimension: = Lacation
2 Gioup box Lo -
£ [T sptconne Cross secion height Top o
= B Size
— Tab control Plate height
< AutoHeight False
Libraries || web vt AutaWidty False
Height 200
T Steel sections Plate width \idth 200
[E] Corcrete sections RBeinforcement design
[ concrete sections -New & Characteristic yield strength  of reinforcement

1.

Drag&Drop "Bending moment" variable to this Group box. Dock the Group box to the Top and set AutoHeight on True.
Select text row Loading: and delete it.
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{ Trenslatons | Anvotation [ Images | Dislog  Header | Calculation

= ‘ e c 2025 = i” !Tgi;f\

¥ Piirt headine B Appearance

Nuneiic input BackColor ] white
Test nput National code G5 EN 1992-1-1 BorderStle one
" - Font Microsoft Gans Sert; ot stle
Chesk box Piint userdefined headine Faddng 0000
Combo base Userdefined headine uEhateisky popis Test Loading
& Behavior
[& Picture bos [ Piint geometry Vishle Tre
= Tableinput ¥ Fiintloading B Dialog

P
Tioss section dimension: Anchor Top, Left
[ Panel e

. 1oss section hei 30 ocation
Gioup box Frose secton hight )?,Ln . R
[0 Sk container Plate height T8 mm T 542
Teb contrl Wb width 00
Libraries | et widtn TE00
T Ste socions Reinforcement desio:
[ Corcrte secions Characteristc yild stenghh of reinforcement 0 1P
Concrete sections - New = Nurber of bars 4
9 Rsiforozment dameter R
Duumelsmng | Bosiean| 55
Concrete cover B
ESA| Desciplion | Syt Vaka Uni | &
Coefficients
Coefficient ... | n | 1 Partal safel facto fo renforcement 175
e " Loading = A
Enad- " Bending moment 15 kim |
c..|partial sate... | w. |15 - = =
FEI
.. |costricient ... | g 1

12.  Repeat steps 9and 10 for the Cross section dimension, Reinforcement design and coefficients.

X|f @ |G

Edit contiols

|»

| €eg | C 20/25 | 233 |i”
A Label

Mumeric input ¥ Frint headine

Test input Mational code ESN EN 1982-1-1

|Trans\atlnns |Annntatlnn I\magesl Dialog  Header | Calculation

Check box ™ Print userdefined headine
Combo box Userdefined headline uZivatelsky popis
Eﬂ Picture box ¥ Print geometiy
1 Table input ¥ Frint Inading
Containers Loading
Bending moment 16 kNm
{7 Parel S -
- b Cross section dimension
R ok Crass zection height 300 rmm
[ el container
Plate height 150
Tab contral s heg mn
- ‘wieb width 300 mm
Libraries
Plate width mm
T Steel sections
Reinforcement design

Concrete sections

s

Characteristic vield strength  of reinfarcement MPa

113

Concrete sections - Mew _I - L
- ad Nurmber of bars
Dauble | Shing Boo\eanl 2ED Fieinforcement diameter mm
-
£54 Desoription | yrot] vale| Ui ’> Cancrsls caver -
Coefficients
Coefficient ... | 1
Patial safety factor for reinforcement 1.15
X1
Eba
C..lPartial safe... | vy, 1,5
foR 50 o
CovyCoefficient ... | o, 1

13.  Thedialogue is now correctly adapted on version 5.0 with containers.
14.  You can check the dependences in the Dialogue outline.
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X% @[T S
an |t §

ITransIatiUns |.-'-‘-.nn|:|tatin:|n |Images| Dialog  Header | Calzulation

=l TPanel

=- TPanel

- Checkbox (H1)

Stritng input [MA]
Checkbax [PrintCaption]
String input [Caption]

i Checkbox (Printlnput)
. Checkbaoy (load)

[=I- GraupBax [Loading)

- Diouble input [M | Ede)

- Diauble input [h)

- Diouble input [h ] =)
- Diouble input [B ] we—]
- Diouble imput [b ] eff—)

- Diouble imput [F ] pke]
- Diauble input (K]
- Diauble input [$)
- Diauble input (2]
[=]- GraupB ox [Cosfficients]
i Double input [y | 5]

[=I- GraupB o [Crosz section dimenzion)

[=I- GraupB ax (R einfarcement design]

CustarLibrary [EC_Concrete.=ml] [COMCRETE .EC]

|

LA

W' Frint headit
Mational code
I Print uzerds
Userdefined he
¥ Print fal=laliil=
¥ Print [oading

Loading

Bending mome

Cross sec

Cross zection |
Flate height
Wieh width
Flate width

Reinforce
Characteristic 1
]
Murnber of bar
Reinforcement

Concrete cove

Coefficien

Fartial zafety f

Toolbox [Dislog outline
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15.  Other containers (Split container and Tab control) may be used in the same way.

How to create and use Custom Library in Builder application

This tutorial describes how to create a Custom Library file (XML format) and how it can be used in the form.

1.

2. GotoMaintoolbar -> Tools -> Custom library editor.

Open Builder application.

"_’:—:"' %cia Design Forms Builder 5.0 [Untitled]

File | Toaols | Help

th

Open auko-test manager

Add new auko tesk sek

ac | ¥ undo | O Reda | &) Help I

Cuskom library editor

B

Cpen trace liskener

Open protection setup

Options F10

3. Anew dialogue appears, it displays a new empty custom library. It is possible to create new library or open and edit an

existing one.

ﬂgtustnm library editor [Untitled] — |EI|1|

File

Daka

*f_‘] Mew |E0pen |H5ave |““’E| Add column | [ Column properties | # Remave calumn |

Categary

| Item

4. Download an example custom library Cars.xml and save it to c:\Users\Public\Documents\DesignForms_*\Cus-

tomLibrary\ (symbol * represents the version of Scia Design Forms). Openit in the custom library editor. There is a table

with cars types and their properties.
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Filz

E"i“_‘]r\lew

@ Custom library editor [C:\Users'Public' Documents' DesignForms_ 5.0 Custombibrary icars - |EI|1|

Daka

|y open | save | “gadd column

=3 Colurn propertiss | X Remove column |

Cate

qaom | Itemn Engine power Ei:g:glzement Coler of bady
A 500 3000 Red

200 2000 Black

200 2500 Black

The columns Category and Item used for sorting the library. They are required for all items.

Category - Items can be placed in many different categories. If one category is used in the whole library it is not
visible in the dialogue (it would be the same for all library items) - see the step 9.

Items - The column "ltems" contains an unique name for each item in the library. The name must be unique
within one category. It is possible to use the same name in more different categories.

Other columns - Columns are created by "Add column" button. The column properties may be edited by
"Column properties” button. The column may be deleted by "Remove column” button. Last two buttons are act-
ive, when some column is selected. Other columns display the item properties (e.g. colour, size , strength, yield
strength, coordinates, ...).

[ custom library editor [C:\Users',PubliciDocuments’,DesignForms_5.0'CustomLibrary {ears

File  Data
t‘] M |E0pen |H5ave | E}EI Add column |=j Column properties | x Remove column l
Categom Item Engine power Eirs]g:lzement ‘ Color of body
Sport A 500 0
Sport B 300
S 200
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5. Check the Cars library - select the column Engine displacement and display the column properties. A new dialogue is

appears.

ﬁ Custom library editor [C:%Users'PublicDocuments'DesignForms_5.0% Cuskol - |EI|£|

File  Data

S ynew | popen | [P save | “gadd colomn | 2] Column properties | X Remave column |

Category Item Engine power Eir;grlzement ‘ Caler of body
Spart A a00 3000

Sport B 300 2000

S 5L 200 2600 Elack.

Column properties |

Description IEngine digpalcement

Symhbal |D izplacememnt |

Target node path |Engine.Displacement|

Froperty lype I Mumeric j

e |

ak. | Cancel I

Units

Description - It displays the description of the variable, this is visible afterwards in the header of the library and
inthe Dialogue.

Symbol - It displays a symbol of variable which is visible in the Dialogue.

Target node path - This is very important property. It is used for mapping the value of the variable into the
form. It supports the dot convention so the tree dependency can be visible (e.g. Car.Visual.Colour.Hood or
Car.Interior.Material. Dashboard).

Property type - Type of the variable.

o Numeric - Numeric variable type with the double precision. Units can be defined.
e String - String variable type.
o Bool - Boolean variable type, the possible value is TRUE or FALSE.

e Struct - Structural variable type, it may contain Numeric, String and Bool variables.

Allitem properties are defined by columns. Add one column for each property and then define all items in the library by those prop-
erties. The content may be copied and pasted from another table (e.g. MS Excel, Open office).

6. The Custom library have to be stored in the Public documents in the CustomLibrary folder. It must be saved under the

appropriate version of Scia Design Forms.
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Organize *  Mew folder + i
- Eavorites 21 Wame < | Date modified | Type |
g
B Deskiop =] 2DTableSelkection 16.12,2013 15:39 XML Document SKE
& Downloads =] 30TableSelection 16.12,2013 15:40 %ML Document SKB
L Recent Places =] aIsc_T_33.4 19.12,201321:18 %ML Document 1KB
Libraries =] AISC_T7 6_C 19.12,2013 2046 ML Document 19KE
e
3 Documents || Aukomatic Tests SDFs Scia Concrete Section 23.10,2013 %32 ML Docurment SKE
J} Music |2 Boles_For_Skeel_Structures 3122013 14:24 ML Dacument 10 KB
|| Pictures =] Bolks_US 16.12.2015 12:35 ML Document: ZKB
=] subversion =] cars 4.9.2013 13:39 ML Document ZKE
gﬂ S |2 Cars3 27.9.2013 9:55 #ML Document 2KE
E Videos
fi 2] CarsII 6.12.2013 16:21 HML Dacument 2KB
18 Computer =] EC_1992-1-1_Table_4.4N 22,11,2013 &:58 AML Document 9KEB
5_';" Lacal Disk (C:) =] EC_1992-1-1_Table_4.4N_Standard EM 13.12.2013 &:20 XML Document KB
- SCIA (DD =] EC_1992-1-1_Table_7.1N_Standard EM 13.12,2013 &:20 ML Document 2KB
(—a HP_RECOVERY (E:] | EC_1992-1-1_Table_E.1N_Standard EN 13.12.2013 8:20 #ML Document IKE
o HP_TOOLS (F:) = EC_Concrate 13.12,2013 8:20 ML Document KB
Lg% SDFTeamSkorage | <
R = EC_MA 20.12.2013 2135 ML Docurment 4 KB
|| wwebové servery w
= EC_Ma_1990 19.12,2013 15:39 ML Docurment 4 KB
i etwark - =] EC_Ma_1991 19.12 2013 15:40 ML Document 4 KE
File name: ICarsH j ICustom library data j
Open |v Cancel

7. Close Custom Library editor and open a new Form.

8. Gotothe Dialogue and add a new Custom library from the Libraries part.

Untitled

K4 B@d B

A Label
Mumeric input
Text input
Check box
Combo box
[& Picture box
1 Table input

Containers

{7 Panel
[™] Group box 4
[T Splt container
7] Tah contral

I Tranzlations IAnnutatiUn I Images | Dialog  Header I Calculation

Libraries

I Steel sections
Concrete sections

Concrete EC 1992

Dauble | String | Buuleanl ks |

| ESA_| Description | Symt‘ Value| Unit ||

9. Goto property DataFile, click on[...] button and select cars.xml.
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T

3%

CustomLibrary

51|

B Appearance

BackColor [ ] White
BorderSiyle MHone
Fant [none]
Target |0 node
IlzeCombo Falze
B Behavior
"Wizible True
DataFile o
Mame
B Layout
Anchor Top, Left
Dock MNone
Fadding 3:3:3:3
B Location
Left 84
Top 222
B Size
AutoHeight True
Autoiwidth Falze
Height 266
"Width 300
Dpe x|
<_) <_\ ‘ . = Users = Public ~ Public Documents = |DesignFarms_5.0 = CustomLibrary - lmll Search CustomLibrary \Q‘
Qrganize *  New folder 3= - E:l @'
‘¢ Favorkes =1 Mame ~ Date modified | Tvpe | Size: | IL
B Deskiop % 20T ableSelection 16.12.2013 15:33 ¥ML Document 5KB
‘J' Dewnloads = 3aDTableSelection 16.12,2013 15:40 ¥ML Document S KB
i Recenk: Mlaces = aIsc_T_13.4 19.12,2013 21:18 ML Documert 1B
Libraries [ AISC_T7 B 19.12.2013 20:46 XML Document 19 KB
B
3 Documents [ Automatic Tests SDFs Scia Concrete Section 23.10.2013 9:52 EML Document S KB
,.J'. Music (=] Bolks_For_Steel_Structures 3.12.2013 14:24 ¥ML Document 10KB
=] Pictures =] Bals_Us 16,12,2013 12:35 ¥ML Document 2KB
=l Subversion
Ql] M [ Cars3 27.9.2013 9:55 EML Document 2KE pa
E Wideos
b (=] CarsIT 6,12,2013 16:21 ¥ML Document Z2KB
18 Commputer [ EC_1992-1-1_Table_4.4M 22.11.2013 8:58 %ML Document 9 KB
5.‘-'_. Local Disk {C:) =] EC_1992-1-1_Table_4.4M_standard EN 13,12, 2013 &:20 ¥ML Document B KE
- 5014 (D) [ EC_1992-1-1_Table_7.1N_Standard EN 13.12.2013 :20 ¥ML Document 2KB
(s HP_RECOVERY (€2 % EC_1992-1-1_Table_E.LN_Standard EN 13.12,2013 &:20 %ML Document 9KE
o HP_TOOLS (Fr) [ EC_Concrete 13.12.2013 8:20 SML Document % KB
Lg% SDFTeamStorage | <
i [ EC_HA 20.12.2013 9135 ¥ML Document 4 KB
| Webowe servery w
2 EC_MA_1990 19.12.2013 15:33 ¥ML Document 4 KB
€ hetwork = [ EC_MA_1991 19.12.2013 15:40 ¥ML Document 4B =

File name: Icars

j ICUstom library clata j

Open |v|

Cancel |

10. The Cars custom library is added to the dialogue. It displays all defined categories, items and variables. The pictures

show examples with one and two categories in the custom library.
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Dreszcription | Symbo| Yalue | Units
Hp 00| kW

Engine displacement Digp | 2500 cr
_Cnlur Color) Gr..

Dezcription | Symbo| Yalue | Units
HP AO0 |
Engine dispalcemeant Displi 3000 Cr

JCDIDr of body Color) Red

11.  Fillthe correct Target 10 node property to add the custom library correctly to the form. Use its name "Cars".

This name will be used in the source code to find the required property. See more about Target |0 node and dot
convention and using it in the Dialogue in the separate chapters.
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T CustomLibram

B=: A
<4 A | P3O |i| == LHJ
El Appearance
BackColor ] white
S B BorderStyle Mone
ars
B zelombn Falze
El Behavior
Wisible True
4 |8 Data
[ ataFile cars_ xml
E Dialog
M ame
B Layout
Anchar Top, Left
Description | Symba| Walue | Units Dack Mane
HP 00| Ky Padding 3333
Engine dispalcement Digpl{ 3000 e = Il__;::atmn 60
Caolor of body _ Color| Red Top 22
B Size
AutoHeight True
Autchidth False
Height 132
Width 300
12.  UseF5torefresh the calculation. All changes the dialogue are now correctly loaded and active.
13.  Gotothe Calculation tab.
14.  Write this to the source code editor (see the picture):

EnginePower = 10.Cars.Engine.Power;

double EngineDisplacement = EngineDisplacement;

M Scia Design Forms Builder 5.0 [Untitled]

File  Tools  Help
Tmew ptopen  [Hsave | Ejevportclc | ¥ undo | (Y Reds | @) Help
Untitled
= N 7 —
Sl% 2@ xx2ap| FHIQAIQ
m
ﬁ 1 double EnginePower = IO.Cars.Engine.Power;
8 2| double EngineDisplacement = EngineDisplacement; I
o
k]
L i)
T
{=]
=
I
&
@
o
o
m
£
=
=
k]
[=)
=
=
E
o
=
=
=l KN »
=
G Font zize: | Line = 2, Col = 135
i
~ | Double |String I Buoleanl Structuredl
| Description Symbol Walue Llrit Prea

EnginePq

H Cars.Engine.Displacemne

EngineDi
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If the variables are not added automatically to the table of variables, add them manually by the context menu.
There are two ways of using the Custom library:

o 1stway based on the Target 10 node property - 1st command
e 2nd way based on the Target node path property - 2nd command

15.  Refresh the calculation (or use F5) to see the result in the layout.

/& Scia Design Forms Builder 5.0 [Untitled] ol x|
File  Tools Help

Tuew | popen  [Psave | EjExportcic | 9 Undo | (4 Redo | @) Help Installed version 5.0.62.0
Untitled

d@ I FEIQQ B Refresh | Layout0 - T Editlayouts | -
i dowble EnginePower = IO.Cars.Engine.Pover: W Diawbodess [l =] e o ax= 0|
z|aouble EngineDisplacement = EngineDisplacement; | i = eluls lm o= ]

nginePgwer =10, Cars. Engine, Power= 500000 = 500 kW
[EnsineDisplacement= EngineDisplacement=3*10%=3000 crm® |

ns [ Annotation [ Images [ Dislog IHeaderI Caleulation

a .

Fortsze: b [1ane = 2, Col = 13

| Translation

Double | Sting | Boslean | Stuctued |

[} | Description Symbiol Value Uit Pre:

EngineP: 500 | kW z

EngineD 3000 | cw® 2

H Cars.Engine.Displacemen |

How to create and use Auto test in Builder application

This tutorial describes how to create TestlO file and how to run autotest for the SDF form.

The autotest consists from source (CLS, CLC) and input/output values (TestlO). The input/output is XML file with values
which are used in the calculation (input) to get results (output).

1. Open the Builder application.
2. Openthefile autotest.cls

When the variable is used as result, user has to use a special ID. Write the ID Result.0, Result.1 .... into ID column in the
table of variables. See the chapter about auto tests.

1. WriteResult.0, 1, 2... into all four variables which represent results.

Fant size: T“"..‘........H.‘Lina:l’ Col = 1
Double IStHng I Booleanl Structuredl

(] Description Spmbal | Walue | Unit Precizio

h z

=3 4 z

d 5 z

I Result.O a 29 2

a 7.9 2

b 555 2

Result.1 h -547 z

Result.z 4 0.933 z

Result.3 t 28.9 2

o 43 2

2. GotoTools / Add new auto test set and write description for the test (e.g. its name - First).
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Header | Caleul ation
A

File | Tools | Help
"l:] Me Open auto-test manager
autol Add new auko test set

Options

Cuskam library editor

Open trace liskener

F10

|

Q |

J ]z = Tix(a);
4t = a-(z/o):

h-
i
o

q-

Auto-test zetup description

ol Auto-test setup description

First

o |

Cancel

4

3. Change some input variables (variables with green value cell), Refresh calculation and add next auto-test (repeat step 2).

Repeat this four times and create approx 4-5 tests

Fant size: — |L1ne =1, Col = 1

Double IString | Booleanl Structured

[Is]

Description

Symbal

b

Unit

Precisio

43

=1 4 2
(=} 5 2
Result.O a 29 z
o 7.9 z
£ 555 z
Result.1l h -547 z
Result.2 z 0.933 2
Result.3 t 28.9 z
o z

4. Prepare once more the input values. Go to Tools / Open auto test manager. Add another test here by Add test set. Delete

some set. Load test data stored in particular test (check that values are changed in the table of variables).
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! Design Forms Builder 5.0 [D:\Scia Design Form'

File Tu:u:uls| Help

*FJ Mg Open auto-ktest manager _LC I i)
- Add new auto kest set
E ) Custom library editor % Ky
= Open trace listener
(]
o
O |2z | Options Fi0
o |37z = Teaialr:
=
o124t = a-(=z/g);:
T
H
“‘1"3 Add new best | X Delete test | ‘.’ Close |
Active | Description Date Author
¥ |First 201311.0 SCIA-OMLIMES. ..
v |
W | Thid 2013110 SCIA-OMLIMES. ..
¥  |Fourth 201311.0 SCIA-OMLIMES. ..
¥ | Fiith 201311.0 SCIA-OMLIMES. ..

Everything for the automatic test is prepared.
Test datafile is stored in same directory as CLS file.

5. OpenTestlO file. There are test name, author, date and all your variables marked as Input or Result. Fileis inthe XML

format.
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Ext  Size Date Atti

~ d:\Scia Design Form\D ocuments\tut 2

Ext | Siz(

<DIR> 24102013 14:24
<DIR>  2410.201313:17 -

<DI|

<DIR>  09.09.2013 07:27 -

J
;esllﬂ I

utorialy'autotest.TestI0]

File Edt Options Encoding Help
<Root>
<Test DescriptionE™First"] Author="SCIA-ONLINE\jkrsik” Active="1"
Date="2013.11.81">
<pialog />

<Input Name:
<Input Name:
<{Input Hame:

SHT A" >
8.88196" />
32.5151e-3" />

<Test Descriptio
Date="20813.11.01">
<bialeg />

<Input Manme:
<Input Mane:
<Input Name

W2 1" />
4_QGBR7" />
24.9197e-3" />

esult.B" Ualue="87.5" />

<Input
<Input Numeric' .
<Input umeric” ESA_T
<Input Numeric™ ESA_I

Numeric"™ ESA_I
Numeric™ ESA_L 150.8" />
i 2.19814" />

7.11537" />

<Test Description="Fourth" Author="SCIA-OHLINE\jkrsik" Active="1"
Date="2813.11.81">
<bialog />

<Input
<Input
<Input
<Input
<Input

Auto tests runs in another application named CalculationTester.exe. This application is in the SDF installation directory of

SDF (standard path is c:\Program Files (x86)\S CIA\DesignForms5\).

6. Start CalculationTester.exe. This is a tool for running and evaluating automatic tests.

¥} Calculation tester [Untitled]

Fie  Help

Ty Add group - | o Add calculation addtest /o | X Delete | P Run tests

—Ioixi

1

7. Click onaNew group button, select this group in the list and click on Add calculation. Find autotest.cls and openiit.

TestlO is automatically added with CLS file. The list of all test sets is shown in the left part. Click on button Run tests.
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"L Calculation tester [Untitled]

File  Help

=5 add calculation Add kest If X Deleke } Fun kests

: Cjrougp 1
=B autotestcls
E!-- autotest TestiO

How it works:

1) CLS is used as source: Compiler is automatically started, CLS is compiled to CLC and it is calculated. The results are
immediately displayed. If test passed, it is green (on the left and on the right part). If test failed, it is red with mark of what
is wrong.

2) CLC is used as source (already compiled): Compiler didn't run and the calculation starts. This process is faster.

8. Check the results in the right part of the window. If the test runs without problems, each item on the left and on the right

part is green.
=loix|
File  Help
{ i Add group v add calculation addtest Jo | X Delete | P Runtests
253 Mew group ) £: 555 -»> 555 =
2-8 autotestcls 10 g 7,9 > 7,9
& B autotest Testlo 11 @ 43 —» 43
12 i
13 Results: {
14 a =29 == 29
is h = -547 == -547
16 t = 28,9 == 28,9
17 z = 0,933 == 0,833 -
18 H
19 Test "First" PASSED.
z0

215 Test: Second {
220 Inputs: (

23 b: 20 -» 20

24 e 20 -» 20

25 d: 5 -» §

26 £: 450 -> 450

27 g 7,9 = 7,9

28 o 18 -» 18

25|

300 Results: (

31 & = 45 == 45

3z h o= -442 == -442
|

Only variable types Double, String and Boolean can be used in auto test. Not arrays! If you have calculationin arrays, it is
necessary to create Result double variable which will represent just one number from the array.
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