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Syntax: 407

GetExtremeStressOfConcreteMax 407

Syntax: 408

GetExtremeStressOfConcreteMin 408

Syntax: 408

GetExtremeStressOfReinfMax 408

Syntax: 408

GetExtremeStressOfReinfMin 409

Syntax: 409

GetFiberReinfDiameter 409

Syntax: 409

GetFibreExtremeStrainMax 410

Syntax: 410

GetFibreExtremeStrainMin 410

- 36 -



Chapter 1

Syntax: 410

GetFibreExtremeStressMax 410
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Syntax: 414

Syntax: 414

GetReinfExtremeStrainMax 414

Syntax: 415

GetReinfExtremeStrainMin 415

Syntax: 415

GetReinfExtremeStressMax 415

Syntax: 415

GetReinfExtremeStressMin 415

Syntax: 416

GetStrainOfConcrete 416

Syntax: 416

- 37 -



Syntax: 416

GetStrainOfReinf 416

Syntax: 417

Syntax: 417

GetStressOfConcrete 417

Syntax: 417

Syntax: 418

GetStressOfReinf 418
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SciaDesignForms is awell-arrangedandeffective tool for automationof engineering calculations. Theapplicationuses predefined
forms where theuser inserts input data (loads, geometry, material characteristics, ...). SciaDesignForms generates a clear cal-
culation report which is basedon the inserted variables andpredefinedequations. This report canbeprinted, saved toadriveor
transferred to another text editor.

SciaDesignForms is distributedwith a set of forms certifiedbyNemetschek Sciaand thus canbeused immediately after install-
ation.

Theapplication contains twomodules: User andBuilder. TheUsermodule is developed for theuseof predefined/existing forms.
Builder allows theuser to edit thealready existing forms andcreate new ones.

It is possible to link a specific versionof SciaDesignForms with a specific versionof SciaEngineer. Check more in theSciaEngin-
eer webhelp.

User application

Builder application
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Webpageabout Scia designForms.

Webpageabout Nemetschek Scia: http://nemetschek-scia.com/
Forum about SciaEngineer with groupabout SciaDesignForms: http://forum.nemetschek-scia.com/

Used shortcuts:
SDF –SciaDesignForms
User - SciaDesignForms User application
Builder - SciaDesignForms Builder application
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Releasenotes for version5.0

Release notes for version 5.0

User application

l ThenewDialogue inSDF Builder is now displayed in theUser applicationas well;
l Thechoiceof form is extended;
l CLC file(s) canbeopenedby draganddrop to theUser application;
l Possibility to exclude theForm name from theexported file (RTF andDOCX);
l The layout may bezoomed;
l TheDialogueshows Bookmarks;

Builder application

l Newmathematical functions are included (SUM, AVERAGE, etc);
l Randomnumber generator;
l Generalizationof somevariable types - some types havebeenconverted to theObject type;
l The text from table of variables canbe reused in theTEXT command;
l The functionality of graphics is enlargedby dimensions, arcs, ellipse, andmore tools for better dynamically created

graphic object in the source code;
l A totally newDialogue -more component types, moreoptions for display of variables, numerical and table input from the

dialogue, better graphic design, possibility to show or hide somepart of theDialogue;
l User-definitionof the visible or invisible part of the layout by theCollapsible blocks;
l Custom data tables - a function that allows to loaddata from anexternal XML file (the same typeas for theCustom lib-

rary) right from the source code;
l Static class "Tools" - e.g. annex dependent variables;
l Support for creatingGraphs and figures;
l Support for creatingTables in layout - data canbeorganised in tables in the layout window;
l CommandTR - for translations inTables andGraphics
l Customisable user functionandmethods - theprogramming languageof SDF has beenextended, in order towork as

standardobject-oriented language; previously available simple commands still remain,yet users whowant to havemore

opportunities cannow createmore.
l CLS file(s) canbeopenedby draganddrop to theBuilder application;
l Pagebreak is vizual component - it allows better layout definition;
l Thenew library for the concrete cross sectiondefinition (includingdifferent shapes, longitudinal reinforcement andstir-

rups);
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Common settings
This chapter describes the commonsettings for both theUser andBuildermodules.
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System requirements
Recommendedsystem requirements for theSciaDesignForms installation:

Processor

Pentium IV - 3Ghz (recommended: CoreDuo23Ghz or higher)

RAM

2GB (recommended: > 4GB)

Graphic card

256MB, supportingOpenGL

Space on drive for projects and temp files

100MB

Minimum resolution

1280x 800

Operating System requirements
TheSciaDesignForms application is basedonMicrosoft .NET Framework 4Client Profile.

Theoperating systems fromMicrosoft (fromOS Windows XP) are supported.

Which versions are testedby Scia test-team:

l Windows XP 32bit
l Windows 2003server 64bit
l Windows 2008server 64bit
l Windows 2012server 64bit
l Windows 732/64bit
l Windows 832/64bit
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Installation
The installationprocess includes:

l Installationof SciaDesignForms;
l Installationof FlexNET Tryout protection;

Scia Design Forms Installation

Some images are inCZ becauseof the system language.

1. Downloadand run the fileSciaDesignForms_setup.exe (file namemay vary dependingonversion)
2. Select the installation language from thedialogue:

3. Whenwelcomescreenappears,

continuewith [Next].
4. Select target installation folder. By default, theapplication is installed inX:\ProgramFiles\. We recommendkeeping the

default installationpath.
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Continuewith [Next].
5. Protection settings - set the input parameters for protection:

a. for a commercial licencewhich is protectedby local softwareprotectionor a tryout (demo) version:

Activate theLocal softwareprotection / Tryout version.

After completing the installation, donot change the setting (checkbox) for starting theProtectiondialogue.
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b. for a commercial licencewhich is protectedby a local key (dongle):

Continuewith [Next].
6. Theprevious screendisplays the selectedparameters for the installation; click [Install] to start the installationprocess.

7. Continueby following the instructions for a specific protection type, as described in the following chapters.
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8. The final screendisplays the selected installationparameters. Click [Finnish] to finish the installationprocess

Installation of software protection (including tryout)

1. TheScia Activation manager dialogappears on your screen, at theendof the installationprocedure.

If this would not be the case, go toWindows Start menu> All Programs > Scia LicenceServer > ActivationManager, and

start theapplication. A shortcut with icon should beavailable on your desktopas well.
2. You receiveda *.LID file by e-mail, containing your authorization code. Download this file to your harddisk.
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3. Click [Read Licence ID] in theSciaActivationmanager, and select theSCIAxxxxxx.LID file (xxxxxx representing your

licencenumber). Click [Open]. Your licencenumber appears in the list.

4. Select the licencenumber andclick [Activate licence]. The circle in front of your licencenumber turns greenwhen the
licencehas beencorrectly activated.

Click [Close].

If youwant to use the licence file onanother computer, it is necessary to first deactivate it on the current one:
- Run theActivation manager.
- Select the licencenumber andclick [Return licence].
- Click [Close].
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Protection

Protection settings in Scia Design Forms

1. If theprotection settings are correctly definedduring installation, both application (USER andBUILDER) should run

without further effort from theuser. In caseof problems with protection, theprotection settings canbe reviewed through

the followingprocedure:

Run theprotection setup from theStart Menu - All Applications > SciaDesignForms (or go toSDF Builder(User) / Tool /

Openprotection setup).

2. Theprotection settings should display aTryout or anOnly floating license. If this setting is different, select the correct one

anduseApply.

At thebottom the commercial modules in your licensearedisplayed.

Modules whichwill beusedmust be checked. Any changemust be confirmedby pressing theApply andOK button.

Installation of protection by local key

1. The license ID is saved in thehardware key (dongle). The license itself will beautomatically loaded from theNemetschek

Scia server andother license files arenot required.
2. If theStandalone license is checkedduring the installation, theSentinel Protection is installedalso.

Connect your hardware key to theUSB port.
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3. Start theprotection setup from theStart menu - All applications > SciaDesignForms (or go toSDF Builder(User) / Tool /

Openprotection setup).

4. Protection settings should be set toStandalone; if selectedotherwiseby default, select Standalone license typeandclick

Apply.

Use import license. Thecurrent set of commercial modules will be loaded fromNemetschek Scia server.

Onlinemode is required for loading commercial modules!
If youdonot have internet connection, ask yousupplier for theLIC file.
When thebutton Import license is usedand thedialoguewindow is opened, select your license.
The list of availablemodules is displayed in thebottom part.
Check whichmodules will beused. If youmakeany changes, confirm it by Apply andOK.
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Findmoreabout Scia protectiononSciaEngineer webhelp.

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

SciaDesignForms(andall additional applications) should run correctly without further intervention.

However, in caseof aprotectionproblem, youwill receivenext messagewhenstarting theapplication:

Go toWindows Start menu> All Programs > SciaDesignForms x > ProtectionSetupSDFx (x representing the current SDF ver-
sion). Open theProtection Setup, check the selectedprotection typeandchange it if required. Click [Apply / Refresh] andclose
with [OK].

First issue handling - hardlock (dongle) licence

1. Connect thehardware key (dongle) to your pc, andactivate your internet connection.
2. In theProtection setup, click [Import licence file]. The licence filewill be loaded from theNemetschek Scia server.
3. Click [OK] andstart theapplication.
4. In case theprotectionproblem persists, please consult theProtectionpageof theSciawebhelp.

First issue handling - network (floating) licence

On theserver pc:

New installation

1. Install theFlexNET Scia LicenceServer.
2. Activate your *.LID file in theScia Activation manager.

Update

1. Reloadyour *.LID file in theScia Activation manager.
2. Restart theFlexNET LicensingService.

On the client pc:

1. In theProtection setup, check the licence server path (port number@server name).
2. Click [OK] andstart theapplication.
3. In case theprotectionproblem persists, please consult theProtectionpageof theSciawebhelp.
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Licence types

Try - out

This licence type is meant for testing, it has anexpirationdate.

Student

This typeof licence is meant for students and teachers. Toobtain, anacademical e-mail address is required.

Thestudent licence for SciaEngineer is usedalsoas a student licence for SciaDesignForms.

Standard

This is the standard licence for all SciaDesignForm customers.
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Application update
A check for updates for theSciaDesignForms application is performedevery time theprogramme is started. If a new version is
madeavailable thebutton "Update" appears in the top right corner.

When theuser clicks the "Update" button, theapplication is closedand theupdateutility is started. Theuser has to confirm the start
of theupdate function in someWindows versions.

Theupdateutility loads andupdatesall required files andwhen finished, theSciaDesignFormsapplications are restarted.

Updateof theapplicationwill not updateexisting forms (providedby Nemetschek Scia or by theuser).

Theupdate function is available inMainMenu> Help> Check for update.

Anupdate is performed for theUser andBuilder applications simultaneously. It is not necessary to update twice.
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Language settings
TheSciaDesignForms applications is delivered inCzechandEnglish.

To change thedefault language:

l Go toMainMenu> Tools > Options;
l Use the combobox "Program language";
l Select the requested language;
l Restart theapplication;
l Thegroups and thenames of calculations are translatedalso (USER application), thenames of folders inPublic Docu-

ments/DesignForms/Templates must be inEnglish.
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Terminology and file types

File type in version 3

CLC

This file is generatedby theapplicationSciaDesignForms Builder, version3. The file contain binary dataand the source code. It is
unreadable for another application. CLC canbe loaded to theUser application (without editing) and to theBuilder application (where
editing is possible).

File formats in version 4

CLS

CLS files aregeneratedby theSciaDesignForms Builder, version4. CLS files canonly beedited in theSciaDesignForms
Builder, version4or higher. If this file is deleted, it cannot be substituted, the source code is lost, and it cannot beextracted from bin-
ary file (CLC).

This file is not readable by theUser application.

The form cannot beeditedwithout the source code in theCLS file! If you create forms, archive them carefully!

If the form is publishedusing thebinary format (CLC), it cannot not beedited further.

CLC

A *.CLC is abinary file (=unreadable for users), which is generated from the source code in theCLS file by pressing the 'Export
CLC' button in theSciaDesignForms Builder, version4or higher. CLS canbeusedonly inBuilder application, it cannot be loaded
in theUser application.

CLC files contain the final definitionof a form, input dialogueandFormAnnotation.

If theCLS file is lost, nomore changes in the form arepossible. A CLS file cannot beextracted from aCLC file.

Binary CLC canbedigitally signedandcanbeprotectedagainst unauthorizeduse.

Error reports
TheSciaDesignForms applicationmay experienceexceptional circumstances in someextremesituations. In such cases, it is pos-
sible to sendanerror report to thedevelopers.

If this occurs, theapplicationautomatically displays a special Report dialogue:
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- theusermust fill in his email address andsend the report by clickingon thebutton 'Send.'
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User

User
TheUSERmodule is developed for theuseof predefined forms. Somepredefined forms areprovidedby Nemetschek Scia; other
forms may bedevelopedby users, university students or academics.

In the imageabove:

In green -menu for loadingandadding forms to theproject;

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

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

In orange - settings for the languageand layout for the report anddisplayedannotation to the calculation.
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About the application
TheUSER applicationallows for theuseof already existing forms (CLC files).

Theuser can load forms, enter values for the input variables defined in the form, andprint or export results toMS Word, *.rtf, etc.
Separate forms canbecombined together as projects andsavedon thedrive.

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

TheSciaDesignForms USER enables:

l the immediate executionof predefined calculation forms, form reuseand form grouping into projects;
l theproductionof well arranged reports, thanks to the clear presentationof used formulas, numerical substitutions and

evaluation, including thepossibility of logical verificationof theobtained result (it satisfies / doesn't satisfy certain con-

ditions);
l the selectionof appropriate layouts, particularity out of a few levels of detail andout of available languagevariants;
l document print or export to text / pictures editors;
l optimizationof theusedcross-sections ormaterials due to thepresenceof built-in libraries;
l Exact andverifiable calculations according to theEurocode, includingexplanations to entry values andcalculationpro-

cedures;
l Helpful tables, graphs, etc. in the forms documentation;
l Quality protocol of commonengineering calculations obtainedwith theminimal user effort.

webpageabout User:
http://sciadesignforms.com/en/sciadesignforms_user.html
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User application settings

TheUSER application settings allow to select thedefault language, thepreferred language for forms andpreferrednational annex
for EUROCODE forms.

Zoom in the User application

The layout in theUser applicationmay bezoomedby the combobox.

Thecombobox is on the layout toolbar next to theLanguage.
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Shortcuts in the User application

In theUser application:

l CTRL+N - creates anew project
l CTRL+O - opens aproject
l CTRL+S - saves aproject
l CTRL+P - prints a calculation report
l ALT+X - closes theapplication
l CTRL+C - copies the calculation to the clipboard (by paragraphs)
l F1 - opens thehelpmanual

In the form list editor:

l CTRL+ click on icon - selects the icon for the folder andall forms in it
l F2 - renames folder / sub folder
l INSERT- inserts a folder to the tree
l SHIFT + INSERT - insert a sub folder to the tree
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The Forms menu
The forms menuallows to immediately select the formwhich should be loaded to theUser application.

This menucanbeeditedby theForms menueditor. Each set canbesavedand loaded to theUser application, in accordancewith
theuser requirement.
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List of calculations in Design Forms

File location

Thestandard installationof DesignForms comes with predefined calculations for concrete, timber, steel, andmasonry structures
andsolutions for others structural problems. Thesecalculations are saved in "C:\User-
s\Public\Documents\DesignForms\Templates\"

TheUSERmodule loads the file "Forms" on startupanddisplays its content in themainmenu - Calculation.

When theuser copies the calculations (*.clc) to the folder "Forms", it is added to themenuautomatically after theapplication is
restarted.

The folders in "Forms" canbechanged; those changes are thendisplayed in themenu.

The list of calculations delivered by Scia

The links are continuously updated so that themost recently updatedCLC files canbedownloadedhere.

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 - q1.clc

Statics\Bracket - timber - q2.clc

Statics\Bracket - timber - q3.clc

Statics\Bracket - timber - q4.clc

Statics\Bracket - steel - F.clc

Statics\Bracket - steel - M.clc

Statics\Bracket - steel - q1.clc

Statics\Bracket - steel - q2.clc

Statics\Bracket - steel - q3.clc

Statics\Bracket - steel - q4.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 - q.clc

Statics\Simple member - timber - q2.clc

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

Statics\Simple member - steel - q2.clc

Load - 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

Load - 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

Load - 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

TheSDFUSER version4andhigher allows todefinemore form lists which canbedisplayed in themainmenu. The lists canbe
definedaccording to a logic groups - e.g. national codes, material National annex etc.

The form list canbeadaptedor createdby user in the list editor.

Those forms are immediately available, theuser doesn’t have to search themon thedrive.

Forms menu

The list of forms is accessed from the 'FORMMENU' on themain toolbar. The list shows forms which canbeadded immediately to
the current project.

The list in this menu is filteredby thebutton in theapplication top left corner. Theuser can findpredefined lists there, groupedaccord-
ing to e.g. material. Thedefault list name is displayedon thebutton itself.

Thedefault list:

The list selection:

The forms menu selection

If theuser wants to change thedefault list displayed in theForms menu:

1. Click on thebutton showing theDefault list (top left corner).
2. Select the requestedForms menu.
3. TheForms menu is automatically updated.
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How to edit the menu

In theeditor, it is possible to adapt theexisting list or create anew one.

Theeditor canbeopenedby using the top right buttonor fromTools:

Editor:
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The left part displays a treemenuwith defined lists of forms. Themain items (the top level) are displayed in the top left corner. The
inner items aredisplayed in theCalculation forms menu.

The right part displays the list of available forms which canbesortedby columns. Eachcolumnallows sort and filter (see thenext
chapter).

Toadapt or create anew list:

1. Click on thebuttonwith default list (top left corner).
2. Select the second item "Adapt list of forms".
3. Adapt the list / create anew one - seenext chapters.
4. Click "Saveandclose".

Changes will be lost if thedialogue is closedby using the cross icon (without saving)!

Add a folder to the tree

Select the folder in the tree. Use thebutton "Add folder." A new folder is automatically createdat the same level.

Add subfolder to the tree

Select the folder in the tree. Use thebutton "Addsubfolder." Thesub folder is automatically createdone level below.

Rename folder

1. Click twiceon the item slowly.
2. Defineanew name.
3. Confirm by Enter.

or
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1. Select the item.
2. Click onbutton "Rename folder" (or use shortcut F2).
3. Defineanew name.
4. Confirm by Enter.

Delete folder / subfolder / form

1. Select the item.
2. Click on thebutton "Delete" or useDelete from the context menu.

Add forms to the folder

1. Select the form (ormore forms) in the left part.
2. Move them to the target folder.

Set icon for the folder / form

Each folder or form canhavean icon.

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

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 canbesortedand filtered.

Sort

l click on the columnheader for sortingB->A, click for the second time to sort it A->B (click outside thearrow)

Filter

l click on thearrow on the right part of the columnheader
l the list of available filters is displayed
l use the checkbox tomark selected filters
l click outside this dialogue
l the columnwith the filter is displayed in yellow, only filtered items are visible
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Working with the dialogue
TheDialogue lets theuser define the input values to beused in the calculation.
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Inputting the values

Library items

Theselection is doneby using the left/right arrows or, when the cross-section library is used, theuser selects the item from the
detailed library view in thedialogue.

Boolean variables

Booleanvariables can takeuponly TRUE/FALSE values.

Thebooleanvariables aredefinedby checkboxes.

l Checked= TRUE
l Unchecked= FALSE

Text

Text variables (stings) areusedas headlines, national code references, additional texts, etc.

Any text canbeusedas avalue for string.

Numbers

Numerical variables areused in the calculation. The input is directly introducedby theuser in theprovidedbox (in green).

TheSDFUSER applicationdoes not distinguishbetweenadot andacomaas adecimal separator. Thevalueof 123.456 is the
sameas of 123,456.

The field "Value" (in green) cannot contain any text characters. Theonly exception is theexponent, for example, "1e6" is the same
as "1000000."
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Default value sets and the *.DEFAULT file

It is possible to saveoneormore sets of default dialoguevalues for a form as a *.DEFAULT file. Theactive set is displayed in
USER applicationon the toolbar above theDialogue. This means that it is possible to loaddifferent value sets andcalculate the
form for each set. All sets are saved in one file (<Form_name>.DEFAULT), which is automatically loadedwith the form.

It is possible to define the value set namewith definitionwhichannex it coveredby this set.
Use special parameter to thename: CZ annex|CSN
- only "CZ annex" is savedas anameof the set

The list of annexes tags in .DEFAULT:
AustrianONORM-EN►ONORM
BelgianNBN-EN►NBN
BritishBS-EN►BS
CzechCSN-EN►CSN
DutchNEN-EN►NEN
FinnishSFS-EN►SFS
FrenchNF-EN►NF
GermanDIN-EN►DIN
Greek ELOT-EN►ELOT
Irish IS-EN►IS
LuxembourgianLU-EN►LU
PolishPN-EN►PN
RomanianSR-EN►SR
Slovak STN-EN►STN
SlovenianSIST-EN►SIST
StandardEN►STD
User-default ►User - this is providedevery-timewhennoparameter is usedduring saving the set

This menuallows toquickly select betweensavedsets. This is useful if the form takes into account parameters defined in national
annexes of theEUROCODEs (certain values differ per country); also, if the samecheck may beperformed (with certainmodi-
fications) for different member types (beam, column, rib); wheredifferences in cross-sectionhave tobe taken into account (dif-
ferent dimensions for H, B, D, A, tf, tw...), etc.

Thepreferred set of values settings is located inMainmenu> Tools > Options.
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Thedefault set canbeselectedandsaved for each *.DEFAULT file containingmultiple sets of values -more in chapter
Loadingdefault values andManager of default values sets.

Thevalue sets areautomatically savedduring installationas * .DEFAULT files inC:\Users\<user_name>\Docu-
ments\DesignForms_4\Forms\…

If the file *.DEFAULT is created for any formwhich is not saved (during installationor later) inC:\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.
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*.DEFAULT files for forms whichare savedelsewhere.

Default sets, created for calculations according toEC inpredefined forms, aredeliveredby Nemetschek Scia.

Oneset contains all values present in thedialogue - variables, checkboxes, strings and libraries. Thesets are saved in the
*.DEFAULT file under oneanother.
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Loading default values

and Manager of default value sets

When the calculation is loaded for the first time, thedialoguedisplays thedefault values for the calculation. Thedefault values can
bechangedanytime. If the calculation supports more value sets, theuser can select thepreferred set inMainMenu> Tools.

Theset canbedefinedby the combobox on theDialogue toolbar.

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

Create a new default set

If new default values should bedefined (values displayed in thedialoguewhen the calculation is loaded to theproject), then:

1. insert the required values to theDialogue;
2. save the values by thebuttonnext to the combobox:
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3. Define the set name:

4. Confirm by clicking 'OK.'

Manager functionality

If youwant tomark any set as a default set for the form, use theManager:

1. Open theManager by the secondbuttonnext to the combobox

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

This default set will always beused for the current form, as it has thehighest priority. The rule for preferreddefault sets
fromTools > Options will not beappliedhere.

If youwant todeleteaset of values, again use theManager:

1. Open theManager by the secondbuttonnext to the combobox;
2. Select the set;
3. Use thebutton for deleting sets;
4. Confirm.

If youwant to renameaset, use theManager:

1. Open theManager by the secondbuttonnext to the combobox;
2. Select the set;
3. Click on the row anduseshortkey F2;

4. Confirm.

If youwant to load aset, use theManager:
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1. OpenManager by the secondbuttonnext to the combobox;
2. Select the set;
3. Double-click on row;
4. Confirm.

Thechanges are loadedafter clickingon the 'OK' button.

Default files

Thedefault file determines safety factors, preferred cross-sections or library materials, calculationheadlines, etc.

Thedefault values are saved in<calculation_name.default>, in folder "C:\Users\<user>\Documents\DesignForms\Templates\".
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How to load default sets (priorities)

Theworkflow for loadingadefault set is the following:

1. If the file <form_name>.DEFAULT (sets of default values for the form tobedisplayed in thedialogue) doesn’t exist, the

USER applicationwould load the values defined in theCLS file.
2. If any set is markedas 'Initial' in theManager (the checkbox in the left column), it would loadedas default.

In this case, theCZ annex values is loadedas default set, as resulting from thedescribedautomatic process.

3. If the calculation is doneaccording to theEUROCODE:
a. the systemwill check if thepreferredannex is defined;
b. if yes, the calculation is loadedwith it;
c. if no, theuser is asked todefine the set manually.

4. If the .DEFAULT file contains one initial set (marked inManager), the forms is loadedwith it.

If thedefault set is not recognized, theManager is automatically startedanduser is prompted to choosewhat set should be loaded.
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Working with the form
Thebasic informationabout workingwith form is summarised in this chapter.
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Inserting the calculation form in the project

Go to themenu item 'Forms Menu'(2) andselect the form from the thematic groups or select the *.cls file by using "Loadcalculation"
(1).

Theprocess of how toadapt themenuor addnew calculations to agroup is described in a separate chapter "List of calculations in
DesignForms"
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Renaming the forms

Display thepop-upmenuandselect the item "Renamecalculation"; enter anew nameandconfirm.
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Delete a calculation from a project

Select the funciton "Delete" from thepop-upmenu; use theCTRL+F4shortkey or the small cross on the tab.
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Language selection

Calculations may haveanarbitrary number of translations.

The language is selectedby the combobox 'Language.'

The translation is displayedas defined in theBuilder *.CLS file. Common items that canbe translated:

l Thecalculation report - text, descriptions andcomments;
l Items in the calculationdialogue;
l Thenames of layouts;
l Theannotation to a form.

Seemoreabout languagedefinition in theBuilder in the separate chapter - "Calculation layout" .
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Layout selection - output details

Eachcalculationmay contain up to6 layouts. The layout selection is done in the combobox above the component editor.

The layout definition is created in theBuilder by thedeveloper. Each layout contains the samecalculation, but displayed in adif-
ferent way. Differences between layouts aree.g. whether a formula is visible, whether images or descriptions areadded. Layouts
haveno influenceon the calculated results, only thegraphical output is different.

Calculations deliveredby Nemetschek Sciamost often contain these layouts:

l Full - themost detailedoutput. All formulas, remarks, images, etc. are visible. Calculation steps areeasily followedand

controlled.
l Standard - all important formulas are visible. Somesuperfluous formulas, substitutions, remarks and images arehidden.
l Brief - only themost 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

Thecalculation canbesaved in these formats:

l Bitmaps: BMP, GIF, ICO, JPG, PNG, TIFF (when thebitmap is stretched, the file significantly looses quality.)
l Vector format: WMF (when the vector format is stretched, the file does not loosequality).

Copy the calculation to the clipboard

The fastest way toexport output is by using theWindows clipboard.

Thereare twoways:

l Export theentire view - thewhole calculation is exported to the clipboardas one imageThis is useful for small calculations

which fit ona single page.
l Export by paragraphs - hence, theoutput is saved in parts. Thepaginationof the text editor will beused. Thecalculation

will bedividedat thepageends (where thePAGEBREAK; command is used).
l Use left click in the layout anduse the shortcut Ctrl+C on the keyboard; previewwill be savedby paragraphs. Theentire

view canbecopiedonly whenusing themenu (seebelow).

The files are saved to the clipboard in aWMF format; WMF files canbestretchedwithout quality losses.
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Form Annotation

TheFormAnnotation contains:

l Thecalculationheader - defines the codewhich is used in the check, author, releasedateanda title for the calculation;
l Help for the calculation input data - includes brief descriptionof the calculationand for example code tables, graphs, etc.

Findmoreabout theFormAnnotation in the sectionabout theBUILDER application, in a separate chapter - "FormAnnotation".

Display annotation in theUSER applicationby using thebutton:

Hideannotationby using thebutton:
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Working with projects
Thestandard file format for aSciaDesignForms project is *.CLP (calculationproject). Theproject file contains a selectionof cal-
culations, their settings anddefault values.

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

Thebinary copy (CLC files) of used forms is part of theCLP file. The form (CLC) stays the sameand it will not be changed, even if a
form is updatedor deleted from the folder "c:\Users\<user_name>\Documents\DesignForms\Tempates".

If anupdated versionof a form is needed in aSDF project (CLP file), then:

l remove theold calculation form;
l add theupdated form;
l set thedefault values again.

- 92 -



Chapter 32

New, open, save

TheSciaDesignForms calculations canbegrouped into projects. Oneproject can contain anarbitrary number of calculations.

Theapplicationallows theuser to openonly oneproject.

New project

A new project is createdautomatically when theUSER application is started. If a new calculation is neededduring theworking ses-
sion, oneof thedescribedprocedures canbeused.

If theproject is already open, theapplicationwill prompt theuser to save theproject. Then thenew project will be created.

Open project

Go toMainMenu> Project > Open toopenasavedproject, or use the "Openproject" buttonon the toolbar.

Recent projects are inMainMenu> Project > Recent projects.

Save project

Go toMainMenu> Project > Save (or Saveas) to saveaproject, or use the "SaveProject" buttonon the toolbar.
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Header/footer definition

Todefineaheader anda footer, go toMainMenu> Project > Set Header andFooter.

The top text box defines theheader, thebottom box refers to the footer. The font for these is defined in the standarddialoguemenu.

Working with pictures in headers / footers

Inserting the picture

The imagecanbe inserted to theheader/footer (e.g. logo). The formats BMP, GIF, ICO, JPG/JPEG, PNG,TIFF, andWMF are
supported.

1. Use the icon "Insert picture";
2. Select thepicture in thedialogue;
3. Confirm.

- 94 -



Chapter 33

The inserted image is placedabove the text, but the text is not automatically wrapped. It is necessary tomove text next to
thepicture, in order for it to be visible.

Moving pictures

1. Select thepicture; uponselection, it will bemarkedby ablack rectangle.
2. Draganddrop thepicture to thedesiredposition.

Deleting pictures

1. Select thepicture;
2. Use the 'Delete' Key.

Header / footer active items

It is possible to addactive items to theheader or footer andchange the content according to thedocument data:

l <PAGE> inserts pagenumber;
l <PAGES> insets the total number of pages in thedocument;
l <DATE> inserts the current date in format "DD.MM.YYYY"

The<PAGES> command is not correctly supportedby the format RTF.
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Project export

Theoutput data canbeexported to the following formats:

Export to .docx (MS Word)

Thecommandexports thewhole project to aMS Worddocument, version2007 (*.docx).

Export to .rtf

Thecommandexports thewhole project to theRTF format (RichText).

RTF is a common format which is supportedby numerous text editors (MS Word, OpenOffice, etc.).

Thedisadvantageof theRTF format is the larger sizeof files in comparisonwithDOCX.

Pictures export

Calculation reports canbeexported to the following image formats:

• BMP - Bitmap;

•GIF - CompuserveGIF;

• ICO -Windows icon;

• JPG - JPEG format;

• PNG -Portable network graphics;

• TIFF - Tagged image file format;

•WMF -Windows metafile.

If batchexport is required:

• use thebutton "Export Project" in theMainMenu> Project;

• select "Export images";

• In thedialogue "Export calculations":

n Check calculations for export;
n Define thedestination folder;
n Choose theexported file format;

Confirm by OK, and theoutput is saved.

Export to .pdf

Useavirtual printer if aPDF export is required - e.g. PDF Creator, PDF Redirect etc..
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Printingof help for theproject is described in the chapter "Printingprojects".
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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.

Selection and settings of the printed calculations

Thecalculation list is displayedon the left side.

l Checkboxes allow to select whether a calculationwill beprintedor not.
l Thesecondcolumndefines if the calculation should start ona separate pageor if it should be connected to theprevious

one. Thecalculation canbeconnected to theprevious if it fits on thepage. If not, the calculation is printedonanew page.

Print settings header/footer/borders

Thepage layout is definedby the checkboxes on the right side.

l Print borders - checked - theborders of pages, header and footer will beprinted;
l Print header - checked - theheader will beprinted;
l Print footer - checked - the footer will beprinted.

Print settings, print

Theprinter andprint settings aredefinedon the right side.

l Thebutton "Printer settings" displays the standarddialoguewith settings.
l Thebutton "Print" displays the standarddialogue for printer definition.

- 98 -



Chapter 36

FAQ for the User application

Message when a new form is added

Errormessage: Thevariable ... cannot be loaded

Cause: The fileDEFAULT doesn’t contain the specified variable.

Solution: The formwill be loadedwithout further problems; nevertheless, the inputs should be checked for wrongvalues.

Numeric variable with value NaN

Errormessage: NaN

Cause: A mathematical formula is not calculateddue toanerror argument of the function.

Example: Dividingby zero, Square root of negativenumber etc.

Solution: Check input values that participate in themathematical formula.

Could not find file "..."

Errormessage: Could not find file "..." .

Cause: Thewanted file is not found in thedefined location.

Solution: Check that the file is savedcorrectly.

Theexternal filemust be saved in the format *.CLC.

Theexternal *.CLC filemust beplaced in the same folder as theopenedCLS / CLC, or in thedefined location.

Remark: If nopath is predefined in theapplication settings, SDF searches for files in the folder where the current CLS / CLC is
saved. If the current CLS is not saved,anempty pathwill beused!
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Builder application

Builder application
TheBuilder applicationallows theuser to edit existing forms andcreate new ones.
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About the application
TheBUILDER applicationallows for the creationof calculation forms (*.CLS files).

Theuser can create form, defineandorganise input dialogues, andexport the calculation to a format which canbe readby the
USER application.

TheBUILDER applicationallows users to changecalculation forms - existingequations, dialogue, layouts, etc.

SciaDesignForms Builder:

l Creates new forms for arbitrary calculations; basedonentering formulas anddefiningbasic logical operations;
l Adapts existing forms tobeused in theUSER application;
l Converts calculations from spreadsheets into anapplication, where formulas canbedisplayed, substitutedandcal-

culated;
l Prepares reports basedona few predefinedoutput levels of detail, followingnecessity for laconism or completeness;
l Supplements a calculationoutput with pictures (static anddynamic), charts, graphs, comments, code references etc.
l Is suitable for any calculationbasedon formulas;
l Allows thedeveloper to quickly respond to codechanges or newmethods of calculation, thanks to possibility of for-

meditting;
l Extendwork presentations by the choiceof more languageversionof forms
l Creates abuilder community for developingnew calculation forms.

Webpageabout theBUILDER:
http://sciadesignforms.com/en/sciadesignforms_builder.html
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Tools - Program settings

Application settings

Application settings are locatedon theMainMenubar in theTools Menu.

Theoptions canalsobeopenedby the keyboard shortcut F10.

For default language - see chapter Commonsettings / Languagesettings

Page width settings

Thepagewidth is definedwhencreatinganew form. Thepagewidth is indicatedas avertical line in the layout. It is recommended to
set thepagewidthwith respect to thepageoffsets for printing - 1-2 cm.

Set thepagewidth to 0.0 if the layout should bedisplayedwithout the vertical line.

Data backup settings

Thebackupsettings of theCLC files are in theapplication settings menu -MainMenu> Tools.
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Thereare twokinds of file backup:

1. Backup - theapplicationautomatically saves theprevious savedversionof the file as abackup file. The file is savedwith

the .BACKUP extension to the same folder as theCLS file.

2. Theapplication is furnishedwith anautomatic savingoptionat predefined time intervals. This optionallows theuser to

save currently open files regularly to thepredefinedpath. Thedateand timeof the savingare indicated.

Dialogue items:
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l checkbox "Createbackupof calculation files" - if this is checked, thebackupof theoriginal file is createdwhen the file is

manually saved. Thebackup functionworks separately from theAutosaveCalculation.
l checkbox "Autosave calculation" - if this is checked, theprogramwill save the form automatically in predefined time inter-

vals to thepredefined folder. Thenameof theautosave contains dateand timeof the save.

The grid settings

Thegridmakes thegraphical calculationoutput clearer. Thegrid is displayedhorizontally in the toppart of layout; the step is 10mm.
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Using zoom in the code editor

Zoom in code editor

The text size in ttheeditor canbechanged in twoways:

• hold theCtrl key and roll themousewheel to set to the correct size;

• use the tool on thebottom bar:
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Code editor shortcuts

TheCodeeditor supports these shortcuts

l Ctrl + A - select all
l Ctrl + C - copy to clipboard
l Ctrl + D - lower index / standard text
l Ctrl + F - find/replace
l Ctrl + G - greek / latin alphabet (switch)
l Ctrl + H - upper index / standard text
l Ctrl + V - paste from clipboard
l Ctrl + mousewheel - change the sizeof theeditor text
l F1shows help
l F3during find/replace search thenext
l F5 - onFormAnnotation tab -> Refreshof thewebpage, otherwiseRefresh the calculation
l F9Compile andsaveCLC
l F10Program settings
l Alt active thework with block type - see the chapterWork with theblock selection

TheLayout editor supports these shortcuts

l Ctrl + B - component is bolt (the result is bolt in equation)
l Ctrl + U - component is underlined (the result is underlined in equation)
l Ctrl + I - component is italic (the result is italic in equation)
l Ctrl + 1 ... 8 - component is displayedaccording to thepredefined style 1 ... 8
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What is form?

Thecalculation components (equations, texts ...) are defined in the source codeeditor.

The layout of the components is definedby theLayout editor. The calculationoutput canbedefined in oneormore layouts. Thedif-
ferences areonly graphical, the result is the same.

TheDialoguedefinition is in each calculation. Theuser selects the input data from the tablewith variables on this Tab. Theuser can
adda library to thedialogue (cross section, material ...).

The calculationheader contains thebasic dataabout the calculation, author andusedcode. Theheader also contains the inform-
ationused inSciaEngineer.

Thecalculation canbedefined in oneormore languages. The translation is definedon theLanguage tab.

Thecalculation contains a link to thewebpagewith theFormAnnotation.

It is not possible to load file, whichwas saved in thehigher versionof SDF.
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Source code creating
Thesource codedefines howwill the calculationworks:

1. displayed texts
2. order of equations - theprocess of calculations
3. conditions for calculationbranches
4. which variables areneededas initial values - see table of variables

Orangepart - if theH1 is fulfilled then the text is displayedas acalculationheadline

Bluepart - characteristics list and its calculation

Greenpart - displayingof image

Yellow part - table of variables
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Code editor shortcuts

TheCodeeditor supports these shortcuts

l Ctrl + A - select all
l Ctrl + C - copy to clipboard
l Ctrl + D - lower index / standard text
l Ctrl + F - find/replace
l Ctrl + G - greek / latin alphabet (switch)
l Ctrl + H - upper index / standard text
l Ctrl + V - paste from clipboard
l Ctrl + mousewheel - change the sizeof theeditor text
l F1shows help
l F3during find/replace search thenext
l F5 - onFormAnnotation tab -> Refreshof thewebpage, otherwiseRefresh the calculation
l F9Compile andsaveCLC
l F10Program settings
l Alt active thework with block type - see the chapterWork with theblock selection

TheLayout editor supports these shortcuts

l Ctrl + B - component is bolt (the result is bolt in equation)
l Ctrl + U - component is underlined (the result is underlined in equation)
l Ctrl + I - component is italic (the result is italic in equation)
l Ctrl + 1 ... 8 - component is displayedaccording to thepredefined style 1 ... 8
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Table with special symbols for code editor

Somespecial symbols canbe insertedby a table on theeditor toolbar:

Thebutton shows tablewhich canbedisplayedwhile user works with editor:

Whenuser clicks outside the table, to theapplicationSDF, the table is displayed transparent. It is still displayedso it canbeused
when it is needed.
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Source code of the calculation in the Code editor

Grouping parts of the code

Thecodeparts in { ... } or between tags #region - #endregion canbepackedandunpackedby the iconon the side.The function
allows tohide codeparts whichare currently not needed for visualisation.

Thepackedpart is only hidden, it is still a component of the calculation. Any comment with description canbeplacedbehind the tag
#region.

Tags #region - #endregion is implementedonly for packing codeparts, it has no influence to the calculation itself.

Automatic highlighting of brackets

In theCodeEditor brackets areautomatically highlightedby pressingoneof thebrackets with the cursor.

Comment / Un-comment code parts

Current selection canbeconverted to a comment uponusing the comment buttonon theeditor toolbar (this will not affect the com-
pile output).The secondbutton (to the right of the first) un-comments the selected codepart.

Upper, lower index and Greek symbols

Upper index, lower index andGreek alphabet symbols canbeobtainedby usingbuttons on theeditor toolbar, or by using the fol-
lowing keyboard shortcuts.

- lower index (CTRL+D)

- upper index (CTRL+H)

-Greek symbols (CTRL+G)

Find / replace

Find

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

l UseCTRL+ F or the context menu todisplay the 'FindandReplace' window.
l Write the text in thebox provided.
l Use thebutton "Findnext" to seeother instances of the typed text in the code.
l User thebutton "Findall" to seeall instances of the typed texts in the code.
l The text found is displayed in blue.

Whensearching for text strings in the code, it is possible to distinguish lower caseandupper case letters, Greek symbols, to find
wholewords or only parts of words. Regex - provides searching the strings according to the syntax Regular Expression.

Moreabout Regex (inEnglish): http://msdn.microsoft.com/cs-cz/library/hs600312.aspx

Replace

l Check the checkbox "Replacewith"
l Write the text.
l Write anew text in theprovided text box.
l Use thebutton "Replace" to replace the instances of matching text oneby one.
l User thebutton "Replaceall" to replaceall instances of matching texts at once.

Replace functionality respects the insertedupper/lower index inserted to theReplace field.

Source code syntax

General syntax rules:

l Variable names must fulfill the criteria for names;
l Eachcommandmust beendedby asemicolon (;);
l Brackets must be closed;
l Thevariables support both lower caseandupper case letters - x1, X1, x1, x

1 areall recognizedas different variables;
l Commands canbedefinedby lower caseandupper case letters. Thecodeeditor will automatically convert them toupper

case;
l Empty rows are ignored;
l Spaces outside the text strings are ignored;

- 113 -



l Numeric variables usedot insteadof coma;
l Upper and lower index is acceptedonly for texts (commandTEXT) andvariable symbols;

Somestrings arenot acceptedas avariable, as thesehavesomespecific function inSciaDesignForms.
For example, mathematical operations -MIN, MAX, LOG, etc, cannot bedefinedas variables.
This is also valid for other specific names - CONCRETE, STEEL, etc.

Work with the block selection type

Theblock selection type is activatedby holding theSHIFT/ALT key .

This typeof selection in the source codeallows toedit more rows at the same time.

Theblock selectionbehaves in the sameway as commonselection. It allows for :

l Deleting
l Overwriting
l Copying to clipboardof multiple rows.

Mathematical constants

l SDF has nopredefinedmathematical constants,
l Constants referred in equations arealways converted to variables; theseare taken from theequationandareauto-

matically displayed in the table of variables. Thedeveloper can then type the valueor include the respected variable in the

Input Variables Dialogue (so that it canbedefined in theUSER application).

InA =p * R2, the valueofphas tobemanually set to = 3,1415 in the table of variables or thedialogue in theUSER
application.
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Table of variables

TheSDF BUILDER generates variables in theTable of variables automatically, if theseparticipate in equations, texts or conditions
in the code. New variables areonly addedafter compiling. TheTable of variablesshould contain all the variables used in the cal-
culation for the code tobeexecuted. In certain cases, the variables need tobe introduced in theTable of variables manually, either
by using theavailable right-click menus in theTable of variables or through the code. Structured variables (vectors andmatrices)
andobjects canonly bedefined through the code (seebelow).

If theapplication cannot recognize the variable type, themessage "Thegiven key was not present in thedictionary." is displayed in
the layout. Manual definition is required in this case - seenext chapter.

A green-coloured cell in the "Value" column in theTable of variables means that thenumber is not calculated in the codeand 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 suchvariables in thedialogue (to bedisplayed in theSDF USERmodule) unless theseare constants.

TheSDF BUILDER does not automatically delete unusedvariables. Thesestay in theTable of variables even if they areno longer
referred to in the code. Unusedvariables havenoeffects on the speedof form execution. Therefore, these can remain in the table
without this deteriorating the form quality. Alternatively, it is possible to either delete them from theTable of variables, or to execute
thePurgeFunctionwhichdeletes all unusedvariables automatically.

Theassignedvariable type canbechanged through the context menu, by using the item 'ChangeVariableType'.

Variables canbesortedby pressingon the columnheaders in theTable of variables, according to eachof the listedproperties.

Inserting a new variable in the table

Variables canbedefinedmanually:

l Select theproper table tab, corresponding to theneeded type (Double/ String/ Boolean);
l Use the right click menu;
l Select "Insert new variable";
l Set thename for thenew variable;

Structured variables cannot bedefined in this way.

Inserting the new variable by the source code

Thedefinitionof variable typemust bewritten in the codebefore the variable name, when the variable is used for the first time.

Examples of variable types:

• doubleX = A+B;

• stringS = "Hello";

• bool B = (A > B);

• struct P = Point(0,0);

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

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

Anexampleof array definition: double[] Pole= new double[];
= new double [];Whenanew array is initialized, anempty vector/matrix has to becreated, where values will be filled
later. Thecommandensures that thearray is not filled by other items from theprevious compilationof the form.Thus,
rerunning the form cannot deteriorate its quality. Theobject (array) definitionmust stay in the code, it is not saved in the
CLS file as numeric or string variables.

= new double [];This part of thearray definition formula cannot beused for variables introduced throughTable input.
Table inputted variables areperpetually linked to the current values in the corresponding table. Using thenew double [];
commandcreates a conflict as thearray 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
definedand is visible in the table,no further definition is needed. Nevertheless, it is recommended leaving thedefinition in
the code.

TEXT("Member lengthL= "& double L& "m"); //Variable L is definedandcanbeseen in thedouble tabof theTable of
variables. Units should bedefinedadditionally in theTable of variables.

Variable names

Thereare some rules and restrictions on thenames that canbeused for variables:

• The first letter of a variable namemust beanupper caseor lower case letter (nonumber areallowed);

• Symbols from both theLatin andGreek alphabet areallowed, as arenumbers and theunderscore symbol;

• Syntactic, mathematical, booleanandother operators arenot allowed (dot, comma, semicolon, brackets, +, -, *, /, =, >, <, !, &, |,
", ', ...);

•Operators areallowedonly in the lower index (especially comma, dot andbrackets).

Usingother operators in the lower index is not recommended.

Renaming variables

Formanual renamingof variables in the table and in the code:

l Select the variable in the table;
l Use the right click menu;
l Select "Renameselected variable";
l Define thenew name.

Theapplicationwill rename the variable in the table and in the source code.

NOTE: Thevariable namewill not be changed in theTEXT strings.
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Columns in the table of variables

IDs

IDs may beused todefinea link toSciaEngineer or to a library (built-in or user-defined). Whenavariable is linkedby means of an ID
toan item ina library or to a value inSciaEngineer, any change in theSciaEngineermodel, andany change in the currently selec-
ted library item, will result in automatic updateof the valueassigned to the variable. For example, if a variable refers to, through its
ID, the cross-sectionheight of the currently selected cross-section in the steel profile library inSciaDesignForms, changing the
selected sectionwill result in an immediate updateanddisplayof the referred sectionheight in the table of variables.

Description

Variable descriptions canbeadded in order to assist theend-user in understandinghow the calculation is built, andwhat is themean-
ingof each valuebeing requested in theUSER applicationdialogue. If a description is added in the table of variables, it will auto-
matically appear together with the variable namewhen the variable is added to thedialogue.

Symbol

In the codeanddialogue, variables are referred to by the symbol(s) assigned to them, or in other words, by their name. In predefined
DesignForms providedby Nemetschek Scia, variable names areoften the sameas used in the corresponding structural design
code - Eurocode, IBC, etc.

Value

Eachvariable has acurrent value, which is displayed in the talbeof variables in thedefault units, or in theunits selectedby the form
developer.

Units

Physical units aredefined in the 'Unit' column in theTable of variables. SI units are thebasic units inSciaDesignForms; internally,
all variables are recalculatedback toSI units from theuser-definedunits shown in the 'Unit' column.

1 kN = 1000N
1mm= 0,001m
1GPa= 109 Pa

Moreabout units in the chapter Units inTable of variables.

Precision

Thevalue specified in the column 'Precision' defines the variable precision.

Deleting a variable

A variable canbedeletedwhen the corresponding row is selected in theTable of variables and theDELkey on the keyboard is used.
In addition, the context menucould alsobeused instead.
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Variable types

Variable types inSDF:

l doubleanumber that ranges in value from±5.0× 10-324 to±1.7× 10308; theprecision is 15-16decimal places;
l string text e.g.: "Sample text";
l bool aBoolean (logical) variable (takes upvalues TRUE / FALSE);
l object astructured variable (e.g. Point [X, Y], force [N, Vy, Vz, Mx, My, Mz], etc.) or object (external CLC, graphics,

graphs).

A structured variable canbedefinedusinga special constructor:
object S1= newStructure();
- a structured variable named 'S1' is defined.

l double[] anarray of numerical variables;
l string[] anarray of text variables;
l bool[] anarray of Boolean variables;
l object[] anarray of objects, structured variables or arrays .

If youuse theolder syntax andyou type struct[] or array[], the command is automatically converted toobject [].

TheSDF BUILDER canautomatically recognize the variable type from its use in the code. If this is not possible, the typemust be
definedmanually - amessagewill bedisplayed in the layout window and theuser canadd the variable in the table of variables or
using code.

The typeof any variable canbemanually 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 theoriginal onemust bedeletedmanually. The functionPurge calculation
canalsobecalled for thepurpose.

Loadanexample: variable_types.cls
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How to findout the variable type from the code?Use the command:
TEXT(<variable>.GetType().ToString()); - the variable type is printed in the layout as text.
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Type Double

Variables of thedouble typearenumerical; theseoften serveas input data for calculations, as criteria for conditions, or as con-
tainers for intermediate or final results.

Syntax:

double<variable>;

- this script creates a variablewith thename<variable> in the table of variables on tabDouble; a zero value is assigned to<vari-
able>.

Example

TheSDFUSER applicationdoes not distinguishbetweendot andcomaas decimal separators. Thevalue123.456 is the sameas
the value123,456.

Thecolumn "Value" cannot contain any text. Theonly exception is theexponent, for example: "1e6" is the sameas
"1000000"

All variables areautomatically insertedas typeDouble. Theuser can change the typemanually, or covert the type through the code
by using theappropriate command (seeprevious chapter).

Variables in cells coloured in greenshould bemanually defined (in thedialogueor Table of variables); variables inwhite
cells aredefinedor calculated in the code.
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Type String

Variables of the string type takeup text values, andcanbeusedas headlines, additional explanations or descriptions. Strings may
bebuilt from text andnumber characters, punctuationmarks andother operators.

Syntax:

string<variable>;

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

Example

String variables canbeedited in theSDF USER application, if theseare included in theDialogue, even if thesehavebeenassigned
avalue (text) in the code. String variables allow for theuser to addadditional user-defined texts in predefined locations in the layout.

Any text canbeassignedas avalue for a string.

AlthoughSciaDesignForms allows for the translationof forms toany other language (by using the last vertical tab 'Translations' in
theBUILDER application, seeChapter 'Translations'), string variables arenot included in theautomatic translationengine. There is
away around this though. Whenastring variable is inserted in thedialogue, theend-user is able to change the text in the string in the
sameway as double variables areassignednumerical values. Theend-user can thenmanually translate the text, or evenbetter, the
translations canbeadded to the .DEFAULT file in the sameway national annex specific parameters are taken into account in the
USER application.

IF the string variable is used in aTEXT command, then it must beexcluded from translationby the checkbox on theTranslations
tab.

Strings arealways definedmanually, either in theTable of variables or in the code.
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Type Boolean

Booleanvariables canonly assume the values TRUE or FALSE.

Syntax:

bool <variable>;

- this syntax creates a variablewith thename<variable> on theBoolean tab in the table of variables, and sets it to TRUE.

Example

Thebooleanvariables aredefinedby checkboxes in theTable of variables or in thedialogue in both theBUILDER andUSER applic-
ations.

l Checked= TRUE
l Unchecked= FALSE

It is important to use the correct syntax for conditions with boolean variables (simple of chained) (seemoreabout conditions here).
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Type Structured

A structured variable is a container that stores a set of variables that donot havebeof the same type. A container can contain a
numerical variable next to abooleanone, or it can, for example, store several numerical variables, eachof different unit. A struc-
tured variable is declaredusing the samesyntax as anobject.

Seemoreabout structured.

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

Syntax:

object <variable>;

- this notationdeclares a variable of theObject typeon theStructured tabof the table of variables.

Example

Nested variables in structured variable

Nested variables canbeused in the sameway as any other variable.

Syntax:

Thesyntax for nested variables is:

<structured_variable_name> . <nested_variable_name>;

Example

IntForce.N; - IntForce is thenameof a structured variable andN is thenameof thenested variable.
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New Structure()

Syntax:

object <variable> = newStructure();

- a new empty structured variable is defined

object <variable> = newStructure("<name>");

- a new empty structured variablewith a key name is defined

Example

object <variable> = newStructure("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 arealsoassignedvalues X=0.005; Y=0.050; D=0.020

object S1= newStructure();
- a structured variable namedS1 is defined (in the table thename is listed in the columnSymbol).

Loadanexample: Structure.cls

<structured_variable>.Add()

TheAdd functionadds anew sub-variable at theendof a structured variable. Exactly what type is thenew sub-variable is specified
by the functionparameters. Generally, a variable of any type canbeadded.

Syntax:

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

- a new sub-variablewith assignedvalue is added to the variable<variable>.

Example

object S1= newStructure("MyStructure"); - object S1 is a structured variable namedMyStructure.
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S1.Add("Item_number", 123);
TEXT("S1.MyProperty = "& S1.MyProperty);
- a new sub-variable named Item_number is added to variableS1and this new sub-variable is assignedavalueof 123;
- the second linedisplays this value in the layout.

S2.Add("BooleanProperty", true);
- a sub-variableBooleanProperty is added to variableS2and is set toTRUE.

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);
- a new sub-variable namedList is added to variableS3and is assignedanew array;
- (object) sub-variable List is assignedaC#object of typePoint (array with twovalues 2, 0);
- the three followingTEXT commands display in the layout the values of X, Y andD;
- the fourthTEXT commanddisplays in the layout the valueof theList array with index 0 - i.e. Point with twosub-vari-
ables: X, Y;
- the fifth TEXT commandwrites number 2 that is stored in thePoint object at index 0.

C# function POINT

Point()

Syntax:

Point(<X>,<Y>);

- aC# function, defines a structured variable that contains twocoordinates X andY. X andY are twonested variables of the func-
tionPoint (X, Y) (this function is primarily intended todefineapoint by means of twocoordinates). This function contains Integer
variables.

Example

How toget theX coordinate from theprevious example:
struct[] POINT= Point(0,0);
POINT.X = ...

Tonavigatewithin the structured variable, thedot conventionmust beused (it is not possible to use indexes likewith
arrays).
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More information canbe foundhere.

PointF()

FunctionPoint with predefined variables of type float [X, Y]

More information canbe foundhere.

PointD()

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

Predefined structured variables

ReinfBar

A structured variablewith predefinedproperties [X, Y, D]

Forces1D

A structured variablewith predefinedproperties [VN, Vy, Vz, Mx, My, Mz]

Forces2D

A structured variablewith predefinedproperties [nx, ny, nxy, mx, my, vx, vy]

MaterialPoint

A structured variablewith predefinedproperties [eps, sig]

MaterialDiagram

Anarray of points that form amaterial stress-strain diagram.
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Type Object

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

Syntax:

object <variable>;

- this script creates a variable in the table of variables with thename<variable>; the variable is displayedon theStructured tabwith
typeObject.

Example

Loadinganexternal CLC to the variable typeobject:
object Ext = LoadExternCLC("Extern.cls");

Thearray (or someother variable) length canbedisplayedby theusing the string .Count or .Length. after the variable
name, e.g. A = Ext.Count;
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Array

AnArray is agroupof items of the same type. Variables in this groupare called items of anarray (array of numbers, array of strings
...), each item has its number (index) and theuser canget the item using this number as reference.

Items in anarray canbeaccessedvia indexes. The index of the first item inanarray is always zero (0).

Syntax:

double[] Array

- declares a variable of typeArray, it is not filledwith any data, it is not evenanempty array.

double[] Array = new double [];

- thedeclaredarray is initialised, i.e. zeroes areassigned to its items.
This commandat thebeginningof a script ensures that thearray is empty, in other words, this commandmakes sure that thearray
does not keepany values from aprevious calculation cycle. This syntax guarantees a smooth runof the calculation.

We recommend that the secondsyntax beused for any new variables, unless the variable in question is a variable
defined via theTable input function.

Example

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

for(i, 0, 5) { TEXT(MyArray[i]); } - displays the first 6 items fromMyArray (index 0 to5)

Declaration of an array in the code

AnArray canbedeclareddirectly in the source code. Thedeclaration consists of thearray typeandempty squarebrackets.

l double [] Numbers; // declares anarray of real (double) numbers named "Numbers."
l string [] Texts; // declares anarray of strings named "Texts."
l object [] Objects; // declares anarray of objects, structured variables or arrays named "Objects."
l struct [] Points; // declares anarray of structured variables named "Points."
l array [] Arrays // declares anarray of arrays named "Arrays."

If youuse theolder syntax (v.3) andyou type struct[] or array[], the command is automatically converted toobject [].

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 valueof the cell with index equal to 3 (indexes arenumbered starting from 0);
2) TEXT(Table.Count); - displays in the layout thenumber of rows that are filled in the table input;
3) Table.Remove(7); - removes the value from the cell with index equal to 7and the following values aremoved forwardby
onecell.

object A = newStructure(); - a new structural variableA
A.Add("Array", new object[]); - anarray namedArray is added to the structured variable from the lineabove
A.List.Add(new Point(2, 0)); - aC#Point object is added to thearray (point is in fact anarray of twovalues: X andY
TEXT(A.List[0]); - Point is displayed in the layout as it is the itemwith index = 0
TEXT(A.List[0].X); - value2 is displayed in the layout as it is the valueof sub-variableX

TheCount command (that returns size) cannot beusedwith somevariables; in such cases, it is replacedby the com-
mandLength.

If values areassigned toanarray variable using indexing, it is not recommended to skip indexes; this is because, intern-
ally, all the skipped indexes must bedeclared. If a cell is not declaredby indexing, it is still createdautomatically by the
application.

Loadanexample: TableInputExample.cls
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Units in the table of variables

TheUnit functionality inSciaDesignForms allows theuser to assignphysical measurement units (meters, Newtons, Pascals,
etc.) to variables of the typedouble.

Units areused in the:

l Dialogue - user input is interpreted in theunits assigned in the table of variables;
l Layout - theunits arementioned in the layout window and report:

o insideanequation, when the "Print units" checkbox is checked;
o on the right part of theequation, where result with unit is displayed. For this function towork, all variables that

participate in theequation should beassignedunits in theTable of variables, including the result.

SciaDesignForms recognises all commonphysical units - in addition to theSI, Gausianandothermetric unit systems, imperial
units arealsoavailable. User-definedunit systems canbecreatedby combinations of the internally definedunits.

Example: kg/m, t/m2, kg*m*s-2, mm/m, 10-4*m2

Physical units areusedmainly in theDialogueandLayouts. Thevalues are saved in basic Si units internally. It is allowed to com-
binedifferent units in one formulaor equation, as the conversion is performedautomatically.

Example:
thereareX (mm), a (mm), c (cm), d (m) in table of variables
X = a+ b+ c = 1mm+ 2cm+ 3m= 3021mm

SciaDesignForms DOES NOT check if theequation contains compatible units. It is possible to usewrongunit combinations in the
equationandSDFwill calculate it internally by converting toSI units andsummingup theobtainedbasic SI values.

Example:
X = 1kPa+ 2dm+ 3s = 1000+ 0,2+ 3= 1003,2

- 130 -



Chapter 56

The list of internally defined units

Exponent SI units

Symbol Coefficient m kg s A K cd mol

Length:

mm 0,001 1 0 0 0 0 0 0

cm 0,01 1 0 0 0 0 0 0

dm 0,1 1 0 0 0 0 0 0

m 1 1 0 0 0 0 0 0

km 1000 1 0 0 0 0 0 0

in 0,0254 1 0 0 0 0 0 0

ft 0,3048 1 0 0 0 0 0 0

yd 0,9144 1 0 0 0 0 0 0

mi 1609,344 1 0 0 0 0 0 0

nmi 1852 1 0 0 0 0 0 0

AU 1,50E+11 1 0 0 0 0 0 0

pc 3,09E+16 1 0 0 0 0 0 0

ly 9,46E+15 1 0 0 0 0 0 0

Weight:

kg 1 0 1 0 0 0 0 0

t 1000 0 1 0 0 0 0 0

lb 1000 0 1 0 0 0 0 0

Time:

ns 1,00E-06 0 0 1 0 0 0 0

ms 0,001 0 0 1 0 0 0 0

s 1 0 0 1 0 0 0 0

min 60 0 0 1 0 0 0 0

h 3600 0 0 1 0 0 0 0

den 86400 0 0 1 0 0 0 0

Electric current:

A 1 0 0 0 1 0 0 0
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Temperature:

K 1 0 0 0 0 1 0 0

°C 1 0 0 0 0 1 0 0

°F 5,0/9,0 0 0 0 0 1 0 0

Luminous intensity:

cd 1 0 0 0 0 0 1 0

Number ofmoles:

mol 1 0 0 0 0 0 0 1

Area:

ar 1,00E+02 2 0 0 0 0 0 0

ha 1,00E+04 2 0 0 0 0 0 0

Moment:

Nm 1 2 1 -2 0 0 0 0

kNm 1,00E+03 2 1 -2 0 0 0 0

MNm 1,00E+06 2 1 -2 0 0 0 0

Compression:

Pa 1 -1 1 -2 0 0 0 0

kPa 1,00E+03 -1 1 -2 0 0 0 0

MPa 1,00E+06 -1 1 -2 0 0 0 0

GPa 1,00E+09 -1 1 -2 0 0 0 0

bar 1,00E+05 -1 1 -2 0 0 0 0

atm 101325 -1 1 -2 0 0 0 0

Torr 133,3224 -1 1 -2 0 0 0 0

psi 6894,757 -1 1 -2 0 0 0 0

ksi 6894757 -1 1 -2 0 0 0 0

Force:

N 1 1 1 -2 0 0 0 0

kN 1,00E+03 1 1 -2 0 0 0 0
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MN 1,00E+06 1 1 -2 0 0 0 0

GN 1,00E+09 1 1 -2 0 0 0 0

kip 4448,2216 1 1 -2 0 0 0 0

Cubic capacity:

ml 1,00E-06 3 0 0 0 0 0 0

cl 1,00E-05 3 0 0 0 0 0 0

dl 1,00E-04 3 0 0 0 0 0 0

l 1,00E-03 3 0 0 0 0 0 0

hl 0,1 3 0 0 0 0 0 0

Angle:

rad 1 0 0 0 0 0 0 0

ster radian 1 0 0 0 0 0 0 0

degree 1 0 0 0 0 0 0 0

Percentage:

% 0,01 0 0 0 0 0 0 0

‰ 0,001 0 0 0 0 0 0 0

Frequence:

Hz 1 0 0 -1 0 0 0 0

kHz 1,00E+03 0 0 -1 0 0 0 0

MHz 1,00E+03 0 0 -1 0 0 0 0

GHz 1,00E+09 0 0 -1 0 0 0 0

Work:

eV 1,60E-19 2 1 -2 0 0 0 0

mJ 1,00E-03 2 1 -2 0 0 0 0

J 1 2 1 -2 0 0 0 0

kJ 1,00E+03 2 1 -2 0 0 0 0

MJ 1,00E+06 2 1 -2 0 0 0 0

GJ 1,00E+09 2 1 -2 0 0 0 0

cal 4,1868 2 1 -2 0 0 0 0

kcal 4186,8 2 1 -2 0 0 0 0
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Power:

mW 1,00E-03 2 1 -3 0 0 0 0

W 1 2 1 -3 0 0 0 0

kW 1,00E+03 2 1 -3 0 0 0 0

MW 1,00E+06 2 1 -3 0 0 0 0

GM 1,00E+09 2 1 -3 0 0 0 0

Electric voltage:

mV 1,00E-03 2 1 -3 -1 0 0 0

V 1 2 1 -3 -1 0 0 0

kV 1,00E+03 2 1 -3 -1 0 0 0

Electric capacitance:

F 1 -2 -1 4 2 0 0 0

Electric charge:

C 1 0 0 1 1 0 0 0

Electrical resistance:

Ω 1 2 1 -3 -2 0 0 0

Illuminance:

lx 1 -2 0 0 0 0 1 0

Magnetic flux density:

T 1 0 1 -2 -1 0 0 0

Theuser candefineunits as basic units to thepower x: mx=2. SDF can thenconvert correctly form e.g. mm2 tom2.
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Function PURGE

The functionallows todelete unusedparts of the calculation - variables, graphical settings. The function is appliedafter the cal-
culationhas beencompiled.

The functiondeletes:

l Unusedvariables;
l Unuseddefinitions of visual components.
l Unused translations - e.g. commentedparts of code

Attention: ThePURGE functiondeletes all unusedcomponents, including the commentedones!

Call the functionPURGE:

l Select "File" in themainmenu;
l Select "Purge";
l Confirmwith 'OK'.

If thereare someunused translations, they areduringpurgealso.
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Import from MS Excel

Calculation inMS Excel canbeconverted toSDF code througha tool called 'Import fromMS Excel'.

TheMS Excel import tool converts variables, formulas anddependencies betweencells, anddescriptions (if defined) fromExcel.

Start the Import wizard:

l Go toMainMenu> Project;
l Select the function "Import fromMS Excel".

Thewizard is divided into the3parts.

l The left panel shows the recognized theexcel table - only non-zero rows andcolumns are included;
l The list of usedvariables in themiddle panel;
l Preview of imported formulas and texts on the right panel.

Import procedure:

l Load theexcel calculationby using thebutton "Loadexcel file";
l Select the cells which should be transferred toSDF;
l Cells with formulas (thesewill automatically be converted to equations) or cells with plain text (thesewill automatically be

converted to text by the text command) are selectable;
l Select more cells by using theCRTLor SHIFT key;
l Use the "Select cells" buttonwhen the selection is finished;
l The tablewith variables, displayedequations and texts are refreshed;
l thewizardmay beclosed;
l Theselecteddataare convertedandappended in theCodeeditor.

Functions which can be converted

Mathematical functions which canbe taken fromMS Excel toSciaDesignForms aredescribed in theCommands reference
guide.Thenameof the functionmust match thenameused inSDF.

Theexception is the command IF; SDF recognizes KDYŽ + andother languages in excel.
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Renaming the used variables:

l Select the variablewhich should be renamed in the table;
l Select more cells by using theCRTLor SHIFT key;
l Link the relevant cell address with the correct name in the column "Variable name" (seenext chapter)

or

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

Defining the variable descriptions:

l Select the variablewhich should haveadescription in the table;
l Select more cells usingCRTLor SHIFT key;
l Write the relevant address of the cell with the correct description to column "Variable description" (seenext chapter)

or

l Use the right mouseclick in the tablewith variables.
l Select item "Variable description" from the context menu
l Select thepositionwith the variable description

Setting the relevant address of the cell

Theaddress is definedas X;Y, it is relevant to the current cell. theX coordinate grows from the left to the right; Y from the top to the
bottom
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Example:
Thecell on the left from the current one is: -1;0
Thecell under the current one is: 0;1
Thecell 3 columns to the right from the current one is: 3;0
Thecell 1 columns to the right and2 rows below the current one is: 1;-2

Removing cells from the selection

l Select the cells which should be removed in thepreview;
l Press the "Unselect cells" button.

Delete variable in the table

l Select the variablewhich should bedeleted ;
l Select more cells by usingCRTLor SHIFT key;
l Press thebutton "Delete variables".

The tool for debugging the code - Trace listener

The trace listener is adebugging tool in theSDF BUILDER.

It shows the list of commands whichare called from the script and it displays thebasic info for debugging.

Go toMainMenu> Tools > Open trace listener.

The trace listener is displayed in a separatewindow.
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Creating the Layout
A preview of the calculation report is displayed in the layout window of theSciaDesignForms BUILDER; the layout (report) is what
is shown in theUSER applicationas anoutput of the form. The report canbeexported from theUSER to anumber of image
formats, *.rtf andMS Word formats.

Calculations in the layout should bepresentedprofessionally and therefore, theseareusually formattedwith texts styles, tables,
graphs and images.

Usually, several layouts are created for the samecalculation, in order to foresee thedifferent needs of users - reports sometimes
need tobeas detailedas possible, andother times only a summary is sufficient.

Example:

The following screenshots are taken from the sameDesignForm - the calculationmethodand results are the same, yet theoutput
is different.

The full layout - contains all descriptions, images and remarks:
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Thestandard layout - contains abasic description, no remarks, not all images:
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Thebrief layout - contains abrief summary of what is calculatedandwhat are the results, no images, equations or remarks:
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Layout menu

Editing layouts

The redbox indicates abuttonused formanaging layouts in theSciaDesignForms BUILDER. The 'Edit layouts' functionopens a
list of active/inactive layouts, wherenames canbeassigned to layouts, and layouts canbe rearrangedor deleted.

Renaming a layout

l Open the layout list by clickingon thebutton "Edit layouts";
l Select the target layout to be renamed;
l Click twiceon the layout name;
l Set anew nameandconfirmwith 'OK.'

Creating new layouts

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

l Open the layout list by clickingon thebutton "Edit layouts";
l Select the layout which should beactivated;
l Check the checkbox;
l Set anameof the layout andconfirmwith 'OK.'

Switching layouts

Theuser can switchbetween layouts by using the combobox on the toolbar.

Changes whicharemade to the report style (displayed in the layout window) are saved to the currently active layout. If theuser
wants to apply those changes toother layouts, it is useful to edit one layout andcopy its visual setting to theother ones by using the
'Copy properties of selected components from one layout to another'.
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Calculation layout

Eachcalculation formmay contain up to6 layouts.

Theorder of components (texts, equations, conditions, cycles, etc.) in the layout is generated following to theorder of commands in
the code. Newly definedor edited components aredisplayedafter refresh.

In thebeginning (or in other words by default), all components aredisplayedbelow oneanother with the same formatting.

Component selection

Use left click to select a component. Theselected component is markedby a red rectangle (optional) and its properties aredis-
played in the toolbar.

UseSHIFT to select multiple components.

Selecting components from the code

Components canbeselected from the codeas well. Hiddencomponents canonly be selected in this way.

Select thewhole command to select the targeted component. UseCTRL+A to select thewhole code. Theproperties of all com-
ponents will bedisplayed. All components canbenow set to 'visible'.

Selected visual component arehighlightedby redbackground in the code. Usedouble-click on the component in the layout preview
window to locate the source code in the codeeditor.

Variables in the TEXT command

Whenavariable is used insideaTEXT command, it is displayedwithout units by default. Units canbedisplayedby checking the
checkbox 'Print units'.

Component properties

Visibility

Visibility of components is controlledby the checkbox 'Visilble.'

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

l Select the component which should beedited.
l Set the font, font sizeand font properties on the toolbar.

Default component

Thedefault component is used todefine thepositionof visual components (next to it, under it ..). Thedefault component is usually
thepreviously defined visible component in the code, unless theusermanually specifies it.

Attention: The last calculated component is not necessarily thedefault component. If a visual component is set to invisible, then it
cannot be thedefault component. Also, conditions (IF, FOR, SWITCH commands)make it more complicated to determinewhich
is thedefault component, as all possibilities andcalculationoutcomes should be considered.

Default component selection

Thedefault component canbedefinedmanually:

l Select thedependent component;
l Hold theALT key andclick on thedefault component in the layout editor.

Thedefault component is markedby ablue rectangle.

Cancelling the connection to default component

The link to adefault component canbecancelledby holding theALT key andclickingonanempty area.

Position settings

Thecomponent (text, equation, formula, image) position in thegraphical output is defined relatively to its default component or by
global coordinates of the insertionpoint. Bothmethods may becombined independently for theX- andY-direction.

Horizontal align

Thehorizontal align settingdefines theposition in horizontal direction (X-direction).

Thealignment canbeabsolute or relative to thedefault component:

l None - anabsolute value for theX-coordinate should bedefined;
l Align left - the left sidewill matchwith the left sideof thedefault component;
l Centre - the component is aligned to the centre of thedefault component;
l Align right - the right sidewill matchwith the right sideof thedefault component;
l Follow - the component is put behind thedefault component.
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Vertical align

It defines theposition in vertical direction (Y-direction).

Thealignment canbeabsolute or relative to thedefault component:

l None - anabsolute value for Y-coordinate should bedefined;
l Align top - the top sidewill matchwith the top sideof thedefault component;
l On the line - the component is alignedon the same linewith thedefault component;
l Alignbottom - thebottom sidewill matchwith thebottom sideof thedefault component;
l Follow - the component is put behind thedefault component.

Equation settings

On the right sideof theproperties area, settingareprovided todefine thedisplay of equations.

l Equation - displays theequation;
l Substitution - displays the substitution;
l Result - displays the result;
l Wrapping - wraps theequation, carries over longequations to thenext line, so that these fit easily onapage.

l Print units - allows todisplay units inside theequationand in the result.
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Predefined styles of components in layout

Predefined styles areused for quick settingof component properties. Theseallow theuser to organise the final calculation layout
easily.

Predefined styles are savedunder 10buttons in theproperty panel; all 10 styles may beeditedby theuser. Thedefinition file for pre-
defined styles is saved inUserDocuments>\DesignForms_4\PreDefinedStyles.xml.

DownloadPreDefinedStyles.xml

Toassigna style to a component:

l Select oneormore components;
l Click on thebuttonwith corresponding to thedesired style.

How to saveanew style:

l Select the sample component whichhas already been formatted;
l Hold theControl Key (Ctrl) and click on target style button;
l The formatting style of the selected component is savedunder the selectedbutton.

Predefined styles:

Style Horizontal align Vertical align

Font Equation

Font

B-

o-

lt

Under-

line
Italic Equation

Sub-

stitution
Result

W-

ra-

p

Standard 1 Align left 0 Follow 5
Arial

13
X X X

Standard 2 Align left 10 Follow 5
Arial

13
X X X

Headline 1 None 0 Follow 0
Arial

13
X X X X X

Headline 2 None 0 Follow 10
Arial

13
X X X X X

Formula 1 None 200 On line 0
Arial

13
X X X

Formula 2 Follow 30 On line 0
Arial

13
X

Remark 1 None 50 Follow 5
Arial

13
X X X X

Remark 2 Follow 5 On line 0
Arial

13
X X X X X
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If a component is manually editedafter a style has beenassigned to it, the selectedpredefined style is no longer active, although its
settings areusedas astartingpoint for further style adjustments.

It is alsopossible to easily copy styles from onecalculation form toanoother. If a visual component (text, equation, etc.) is copied to
another form (using the code), the style of the component is automatically preserved in thedestination form. This allows theuser to
use the clipboard functionality for the sole purposeof definingnew styles in another form.
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Copy formatting from one layout to another

Formatting canalsobecopied from one layout to another. The functionality allows for copying formatting to selectedpart of the
codeor to thewhole layout.

How to copy to a selectedpart:

1. Select the components in the layout (or in the source code), useShift key for selectingmultiple components;

2. Click on thebutton "Copy properties ..." in theproperties settings area;

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

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

How to copy formatting to awhole layout:
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1. Click on the source codeanduseCTRL+A - thewhole code is highlightedandall components in the layout are selected;

2. Click on thementionedbutton in the component properties;
3. Select the layout to the left as source layout;
4. Select layout(s) to the right as target layout(s);
5. The target layout is now formatted in the sameway as source layout.
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Creating the Dialogue
ThecalculationDialogue is oneof themost important parts of the form. It contains the list of input variables whichhave tobedeterm-
inedby theend-user in theUSER application.

All variables of the types double, stringandbooleancanbeadded to theDialogue from theTable of variables. Variables that arenot
definedor calculated in the code itself will bedisplayed in greenandwill beeditable. Other variables will bedisplayedonly as addi-
tional information that cannot beedited.

Analready existent component in thedialoguecanbe linked toany variable from the table of variables. The list of available variables
canbe found in theproperties of dialoguecomponents.
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Thesizeof each component canbeeditedby theblack dots on the component borders or it canbeeditednumerically in theprop-
erties, by defining the size, location, docking, etc.

Thedialogue is displayed in the left paneof theUser application:

- 154 -



Chapter 64

Thedialoguehas been improved in version5.0but remains fully compatiblewith versions 4.0and4.1.

Shortkeys:

Ctrl + C - copy acomponent;

Ctrl - V - paste a component;

Ctrl + X - cut a component;

PageUp -movecomponent one level higher in the list;

PageDown -movecomponent one level lower in the list;

Home -movecomponent to thebeginning;

End -movecomponent to theend;

Only dockedcomponents canbemovedby shortkeys.

Buttons on the top ribbonallow for components to bedeleted, cut, copied, pasted, moved to front andmoved toback.
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Form dialogue

Components in thedialogue - variables, text descriptions, labels andcomments, pictures, etc. canbearranged inmany ways.
Since version5.0, these canbeplaced in containers, organized in tabs, groups, tables; they canbedockedor aligned, arranged in
columns, ormoved freely in thedialoguespace.

Inserting variables in the dialogue.

Variables canbeadded to theDialogue in twoways:

Drag and drop by the mouse

l Select the variablewhich should beadded to theDialogue;
l Click andhold the left mousekey;
l Drag it to theappropriate part of theDialogue.
l Thecomponent is addedas un-docked

Press the '>>>' button

l Select the variablewhich should beadded to theDialogue in the table of variables;
l Press the '>>>' button.
l Thecomponent is addedas un-docked

Select multiple dialogue items by theCRTLor SHIFT key (Windows standard). Theselection is marked in blue.

Changing the order of variables:

Theorder of variables canbechanged in threeways:

Drag and drop by the mouse (if not docked)

l Select the variablewhich should bemoved;
l Click andhold the left mousekey;
l Drag the variable to theappropriate part of theDialogue

Using the keyboard (if docked)

l Select the variablewhich should bemoved;
l Press the keys PageUp / PageDownon the keyboard tomove the variable onestepor useHome / End tomove it toTop /

Bottom (components must bedocked for this typemovement)
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Using the component tree

l Select the component/components in the tree (dialogueoutline) or in thedialogue;

l Use thearrows on the topbar:

Components within the visual layers

Since version5.0, the concept of layers is introduced to the input dialogue. This means that variables canbestackedon topof each
other with only the toponebeingaccessible. Thereareways to avoid unwanted stacking - using thedialogueoutline, docking, etc.
Nevertheless, if a component is hiddenbehindother items in thedialogue, then therearebuttons to bring it to front view, or put it
back, behind theother components.

The layer concept is useful for un-dockedcomponents. Thesamebuttons canbeused for dockedcomponents, but will achievea
different result. Thebutton 'Bring to front' will put a dockedcomponent on topof the list, whereas 'Bring to back will send it to thebot-
tom of the list. Thebuttons work in a similar way for components linked to containers - groupboxes, panels, etc.

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

Here is a list of cases when this functionmoves components to the top/bottom:

l If the component is docked, is it moved to the top / bottom of the list of all dockedcomponents.
l If components is on thecomponent typu container - panel, groupbox ...

Form dialogue - adding and formatting components

Adding components to the dialogue

Drag and drop by mouse

l Select the component(s) which should beadded to theDialogue from the list on the left side;
l Press andhold the left mousebutton;
l Draganddrop the variables to theDialogue.
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Double-click

l Select a component from the list on the left;
l Usedouble-click;
l Thecomponent is added to theDialogue.

Component types

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

Label
A simpledescription; it canbealignedanywhere in thedialog space; it is not binded toa variable andhas noeffect on the
calculation.

Numeric input
Simplenumeric input - it can contain adescriptionof the variable, a symbol andbox for input with units. Anadditional fea-
ture is that limits -minimal andmaximal values, canbedefined in theproperties window.
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Text input
Simple text input - it can contain variable descriptionandbox for text input. It is meant for thedefinitionof string variables.

Checkbox
Check-box with standardoptions. It is best used for boolean variables.

Combobox
A combobox menuwith standardoptions - an index anddescription, thewidth of the input box canbeedited, seemore in a
separate chapter here.

Picture box
Allows for insertionof pictures - thepicture name is defined in properties window; the imagemust beadded to the vertical
tab 'Image'. In addition to the standardoptions, sizes canbeeditedgraphically.

Table input
Inputs values to a2D table, see the separate chapter.

Containers - special typeof components which cannot bebinded toa variable, but allow user to arrangeand represent variables in
moreways.

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

Group box
Backgroundunder components with borders andaname. Useproperty padding to set offset for all inserted variables.

Split container
Backgroundunder components, vertically split into parts. Eachpart canbehiddenseparately, thewidth of both parts is
editable in theproperties. Split containers just split thedialogarea, thesedonot contain any text or other settings.

Tab control
Backgroundunder components, organized into tabs. Variables canbegroupedon the tabs.

Containers canbe inserted into oneanother infinitely.

Standard component properties
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l backgroundcolour;

l colour of input box;
l variable description - dock to the left, topor invisible;
l font (thepicture is inCZ becauseof the system language);

l variable symbol visibility - True, False;
l border style;
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l alignment anddocking;

l size (this property is active only when the variable is not docked= dock setting 'None'), when theautomatic height / width

is used, the size is calculatedautomatically, it cannot be changedmanually;

l width of the input box;

Dialogue - table input

It is possible to insert into adialogueaspecial component for definitionof calculation input data - table input. This component is dis-
playedas a table inwhich theuser can insert anarbitrary number of rows, i.e. input values. Number andnames of the columns are
specifiedby theuser during creationof thedialogue.

Thevalues input by theuser in the table (dialogue in theUser application) canbe later processed in the codeeditor using theFOR
command.

Whenanew variable for the table input is beingdeclared, it is not possible to use initialisation (=newObject[]) as for
other variables of theobject type. Reset of the variablewould beperformedafter the input data are read from thedialogue
and theuser would thus lose theoriginally input data!

Table input example:

1. A new object-type variable is defined in the codeeditor.

- 162 -



Chapter 65

2. A table input component is inserted in thedialogue.

3. The table has columns anddescriptions defined.

4. Table variables are in the codecalledusing thedot convention.

5. TheFOR cycle takes all the input values from the table andcalculates the required result.

Loadanexample: TableInputExample.cls

Table input function:

l <variable_name>.Count - displays number of table rows (as they were filled in in thedialogue inSDF User)
l <variable_name>[<index>].N - displays the value from the table for thegiven index andcolumnN

Dialogue item tree

Dialoguecomponents canbedisplayed in the form of a tree that shows relations andconnections of individual components.
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1. This preview canbedisplayedby switching the tabat thebottom part of the variable table.

2. The tree structure of thedialogue is displayed insteadof the component types.

3. Components canembeddedormoved toanother level using thearrows on thebar.
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Special variable IO - input/output

From the 'Dialogue' tabof theBUILDER application, different libraries canbe included in the calculation form - Steel sections, Con-
crete sections, Concretematerial library acc. toEC 1992, etc. After a library has been inserted in thedialogue, all data instances in
it canbe referencedby variables in the form.

Since version4.1, access to library items is improved. The libraries included in the form dialoguesave their data to anew typeof
system variable, refered to as 'IO' (InputOutput).

How to load values from the IO variable:

1. Directly in the source code, for example:
l H= IO.CS.Geometry.H; - this commandsaves the cross-sectionheight to the variableH;
l Polygon= IO.CS.Component.Shape.Point; - this commandsaves anarray of nodes whichdefine the selected

cross-section shape;
l Reinf = IO.Reinf.General; - this commandsaves the structured variablewith general characteristics of the

selected reinforcement;

Available IO values areautomatically suggestedby an Intellisense functionwhen theuser writes "IO.".

More information canbe foundhere: "Target IO node - how tohaveone library appearmultiple times in thedialogue."

2. By ID - IO values canbeaccessedby ID in the sameway as in previous versions. Thesystem checks all variables with

IDs when the calculation starts. Thesystem automatically adds an "IO.< ID>" to each ID. Thus, the syntax of the formula

V = IO.< ID_variable_V> in the source codegives the same result as whenusing the ID.
l If the IO value linked toan ID is not found, thedefault value remains unchanged.
l Variables with ID definedas "Result...." are skippedduringa check.

Inserted libraries in thedialoguealsohaveproperties. A 'Target IO node' in theproperties window defines how the library in question
will be referredby the IO-syntax. For example, the concrete library items - characteristic compressive strength, elastic modulus,
canbe referredby the syntax <variable> = IO.Concrete.EC.<item_symbol>;. All library items from the concretematerial library
(EC 1992) will be saved to thenodeCONCRETE.EC.

Toview or change the target IO nodeper library:

l Insert the library in thedialogueandselect it;

l Write thepath to thenode in the cell "Target IO node".
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If aCLS contains only one library, the IO node reference is not required, as all values are store at thehighest level of the
IO variable. Theusermay use thedot conventionandwrite the required value symbol right after IO.
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How to create a combo-box

Definition of combo-box items

Thecombo-box component canbeused for variable types Numeric andString.

A numeric variable is definedby the index of the selected item ina list (indexes arenumbered from 0).

Thecombo-box component canbe inserted into thedialogueand its content canbe thendefined via its properties. Each list item is
definedby its index anddescription.

We recommend that a variable of theNumeric typebeusedas it has wider capabilities includingadirect use in the cal-
culationor in a condition.

If a variable of theNumeric type is used, the list returns the index of the selected item that is defined in the combo-box definition.

A String variable is definedas a text stringof the selected item in the list.

How to define a combo-box menu

l Whenyouaddacombo-box component into thedialogue (by draggingor double-click), both the list anddescriptionare

empty.

l In theproperties, select the variable that is to be input through this component.

l Define the list - to display thedialogue, usebutton that appears on the item in theproperties.
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l Type the list items in thedialogue - define the index anddescription.

l Use thebottom button to addor delete individual items, if required.

l Use thearrows at the sideof the list to change theorder of the items in the list, if necessary.

The list item that is selected in thedialogue is indicated in the table of variables as an index. If you change the index in the table of
variables, youalso change the selectionof the combo-box.

The list items donot have tobenumbered in ascendingorder.

Loadanexample containing four different types of combo-boxes.

The items are translated.

- 168 -

http://design-forms.scia-online.com/help/download/42/en/combo.cls


Chapter 67

How touse the items from acombo-box in the source code is described in chapter Commands referenceguide / Switch
case.

Hide dialogue components by using script

Syntax:

Dialog.GetComponentByName("<nameof component>").Visible = false;

- this commandsets the component <nameof component> as hidden fromwithin the source code.

Thenameof a component canbe found in its properties window in thedialogue.

Example

IF(visible) { Dialog.GetComponentByName("Panel").Visible = true;
} ELSE { Dialog.GetComponentByName("Panel").Visible = false; }
- if the condition "visible" is true -> thedialoguecomponent named "Panel" is visible, otherwisenot

NOTE: Put all components which should behidden in onepanel. Switchoff visibility for this panel.
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Inserting and using Libraries in the Dialogue

Libraries contain organised sets of commonly usedvalues that help theuser increaseproductivity. Theavailability of libraries often
eliminates theneed touseexternal data sources, suchas catalogues, brochures, design codes, etc. InSciaDesignForms, lib-
raries areprovided for characteristics of commonly usedmaterials - steel, concrete, timber, for cross-sectionproperties for com-
monly usedprofiles, for bolt geometrical andmaterial properties.

Libraries must first beadded to thedialogueof the calculation form before these canbe linkedby 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 theproperty of interest in the library . In the screenshot below, STEEL.EC refers to theEC 1993Steel library, whereas fy
links automatically to the yield strength.

Moredetails areavailable in the chapter about IDs here.

Inserting a library in the dialogue

l Select the library from the list (on the left panel);
l Usedouble click to add it to thedialogue.

or

l Select the library from the list (on the left panel);
l User draganddrop toadd it to thedialogue.

Libraries canbemoved freely in thedialoguespace, or canbedockedandgroups, as other components in thedialogue.

Deleting a library from the dialogue.

l Select the library that is already included in thedialogue;
l Select item "Delete" button from the topbar.
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Standard libraries in the Dialogue

Thestandard libraries arepredefineddatabases of cross-sections, material characteristics or other properties andparameters.
Each item ina library canbe linked toa variable by ID. ID references canbedefined in both the table of variables and the code.

Concrete section library

The library defines the shapeand reinforcement of a concrete cross section.

Steel section library

The library defines the shapeandbolt positions of steel cross sections.
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Steel library

The library defines thematerial characteristics of steel that aremost oftenused in thedesignaccording to the standardEN 1993.

Concrete library

The library defines thematerial characteristics of concrete that aremost oftenused in thedesignaccording to the standard
EN 1992.

- 173 -



Timber library

The library defines thematerial characteristics of timber that aremost oftenused in thedesignaccording to the standardEN 1995.

Bolts library

The library defines theparameters of bolts in themetric system (ISO 898-1).
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Custom library

A library that canbedefinedmanually or canbe loaded from anXML file.

See the chapter Custom library.
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Libraries

Please, find the chapter about addingandmodifying libraries here.

IDs in standard libraries consist of twoparts:

1. bluepart - target IO node - determines fromwhich library the value should be read;
2. redpart - indicates whichproperty/parameter from the library should beused (see chapter about IDs in standard libraries).
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Expanding/collapsing a library

l Use thebuttons / to expandor collapsea library;

or

l Click on the cross sectionname - the library is expandedautomatically.

Go through items

l Use thebuttons ">>>" or "<<<" to browse through the library.
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Available cross-sections in the Steel section library

Thesteel cross-section library contains common rolled sections:

l I, IPE, IPN, HEA, HEB, HEMprofiles;
l U, UPE, UPN, 2xU boxes;
l Circular tubes, square (box), rectangular sections (cold-formed, hot-rolled);
l L-sections - equal-legangles;
l L-sections - unequal-legangles;
l T-sections (rolledor cut from I-sections);
l Circular bars.
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List of ID codes

Steel cross sections:

CS.SectionName Cross section name

CS.SectionImage Cross section type image

CS.Geometry.FormCode

Cross section type:

0 = NotDefined

1 =I, IPE, HEA, HEB, HEM

2 = Tube

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.tf 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.Iy Moment of inertia - 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.Iz 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.Iw Warping constant

CS.Geometry.ss Length of the 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.Reinf.n1 Number of bars on top

CS.Reinf.Cover1 Top bars concrete cover

CS.Reinf.φ1 Top bars diameter

CS.Reinf.n2 Number of bars on bottom

CS.Reinf.Cover2 Bottom bars concrete cover

CS.Reinf.φ2 Bottom bars diameter

New concrete cross sections:

Thenew concrete cross section library adds some functionality to theold one. It allows touse various cross section shapes, rein-
forcement templates or stirrup shapes.

Load theexample: ConcreteSectionLibrary.cls

IO 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.Reinforcement.Bar Array of bars of longitudinal reinforcement

Beam.Reinforcement.c_min Min cover of longitudinal reinforcement

Beam.Reinforcement.c_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_
ss

Average area of stirrups per meter [m2/m]

Beam.Reinforcement.StirrupChars.D Average diameter of stirrup bar

Beam.Reinforcement.StirrupChars.Ns Number of stirrup bars in one layer

Beam.Reinforcement.StirrupChars.Angle Average angle of the stirrups (0°= horizontal, 90°= vertical)

Beam.Reinforcement.StirrupChars.Branch

Array of arrays of points which defines the stirrup shape.

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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Defined steel classes

The library contains steel classes according toEN 1992-1-3, tab. 3.1 andEN 10025-2.
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The list of ID codes

STEEL.EC.fy Yield stress

STEEL.EC.fu Ultimate strength

STEEL.EC.Es Modulus of elasticity (compression, tension)

STEEL.EC.G Shear modulus

STEEL.EC.n Factor of transverse deformation

STEEL.EC.g Density

STEEL.EC.a Coefficient of linear thermal expansion
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Defined concrete classes

The library contains concrete class definitionaccording toEN 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_cu1 Ultimate compressive strain in concrete at stress fc

CONCRETE.EC.eps_c2 Compressive strain in concrete at limit strength

CONCRETE.EC.eps_cu2
Ultimate compressive strain in concrete atmaximum
strength

CONCRETE.EC.eps_c3
Compressive strain in concrete at the limit strengths
- according to bilinear diagram

CONCRETE.EC.eps_cu3
Ultimate compressive strain in concrete atmaximum
strengths - according to bilinear diagram

CONCRETE.EC.n Exponent according to table 3.1 ČSNEN 1992-1-1
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Defined timber classes

The library contains timber class definitions according toEN 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.fc0k Compression strength parallel to grain

TIMBER.EC.fc90 Compression strength perpendicular to grain

TIMBER.EC.fvk Shear strength

TIMBER.EC.E0 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

TIMBER.EC.G Shear modulus

TIMBER.EC.r Density
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Bolts definition

Defined bolt classes

The library contains material class definitionaccording toEN 1993-1-8.

Defined bolt diameters

M8, M10, M12M16, M20, M24, M27, M30, M36 (ISO 898-1).

Selection of material and diameter

l Select the requiredbolt material from the combobox menu.
l Select the requiredbolt diameter from the combobox menu.
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The list of ID codes

Bolt_D Bolt diameter

Bolt_A Bolt area

Bolt_Anet Bolt area 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 IO node - how to have one library appear multiple times in the dialogue

SinceSciaDesignForms version4.1, it is possible to useone typeof library multiple times in the calculation. If, for example, twoor
more steel profiles need tobeused in the calculationof a steel connection, theproperties of eachprofilemay be linked toa separate
instanceof the library andnoconflicts will appear in the calculation form. The 'Target IO node' displayed in theproperties window is
used todistinguishbetween those two (ormore) steel cross-section libraries.

All library values inSciaDesignForms are stored in the structured system variable IO (InputOutput). The target IO node is used to
navigate in the structure of the IO variable. Theuser candefineapath to each library item by using the target IO nodename, and the
nameof the item itself. Therefore, the target IO nodenamemust beunique.

This functionality allows for theuser of two libraries of the same type in the samecalculation form - twoconcretematerial libraries,
for example, whereC12/15 is selected in the first library andC25/30 is selected in the second.

How to create/changean IO target node in theDialogue:

l Go to theDialogue (vertical tabof theBUILDER application);
l Select the library whichhas to bealready added to thedialogue;
l Set thenameof the target IO node in theproperties.

Example

Twosteel material libraries and twosteel cross-section libraries are required for a connection check:

l the library for theCOLUMN cross-sectionhas Column in its Target IO node;
l the library for theBEAMcross-sectionhas Beam in its Target IO node;
l the library for theCOLUMNmaterial has Column.material in its Target IO node;
l the library for theBEAMmaterial has Beam.material in its Target IO node.

Theaccess to each library and item is:

1. Directly in the source code (variableH, fy)

Hcol= IO.Column.Geometry.H; - Thevalue from a library namedColumn is inserted to the variableHcol

2. By ID (variableE)

ID is filled by Column.Material.E - Thevalueof themodulus of elasticity from the library namedColumn is inserted to the

variable.

Load theexample: Libraries.CLS

Thecustom library returns a valueeven for the required columns: Item andCategory;
e.g.. IO.custom.Item or IO.custom.Category (for the library whichhas target IO node= "custom").
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Custom library

Thecustom library is a special component of theDialogue, whichallows theuser towork with user-defined libraries anddatabases.

Example: A library which contains soil types, aluminium classes, imperial bolts types andsoon.

A newly insertedempty custom library:

A custom library is loaded to thedialogue from anexternal database. Suchadatabaseshould be savedat the location (a library can-
not be loaded from adifferent folder): C:\Users\Public\Documents\DesignForms_4\CustomLibrary\ .

TheXMLdatabase fromwhere thedataare loaded to the library is displayed in the library properties. By this same field in theprop-
erties, links to any XMLcanbedefined.
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Custom libraries canbeused in the sameway as the standard, hard-coded libraries. The library must be saved in the folder
"Public\Documents\DesignForms_4\CustomLibrary\" inXML format.

If theuser want to publish a calculation formwith a custom library in it, theXMLdatabase file should alsobe included. The
end-user should then save theXML file inC:\Users\Public\Documents\DesignForms_4\CustomLibrary\.

TheSDFUser applicationwill automatically recognise the library and load it from theXMLdefinition file.

Thestrings from acustom library is not translated in theBuilder application.

Custom library displayed as combo-box in the Dialogue

There is anoption in thedialogueproperties whichdefines the custom library shape. It may bedisplayedas library or as "combo-
box".

The library is displayedas "library":

TheUserComboproperty - False= displayedas "library", True= displayedas "combobox"

The library is displayedas "combobox":

Custom library Editor

Thecontent of a custom library canbe filled in fromwithin theSciaDesignForms BUILDER. TheCuston library Editor is used to
introduced thedata, and the created library is saved inXML format in the locationC:\Users\Public\Documents\DesignForms_
4\CustomLibrary\.

The interfaceof theCustom library Editor looks like a table - theuser can simply fill in thedataor paste it from another database,
e.g. MS Excel. One row in the table refers to a single item in the library (e.g. in a section library - IPE 80, IPE 100, etc.). The
columns in the table correspond to thedifferent item properties (e.g. strength, density, etc.).
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A change, damage or loss of the definition file (XML)

Thedefinition file of theCustom library may accidentally be changed, completedor deleted.

How is the change displayed in the USER application:

Thecalculation is saved to theproject (*.CLP file) with a value from the custom library. If the value is removed from the custom lib-
rary, theproject is loadedwith this value, but theDialoguewill show awarningmessage. Theuser will see the value in theoutput
andexportingor printingwill not behampered.

If theuser would like to select a different value from the library, theoriginal valuewill be lost and it would not bepossible to load it
again, as it is not in the library any more. Changes in the custom library aredisplayeduponopening theproject after the change.

Example - a value is deleted in the custom library and theCLP project has to be repaired:

1 - the layout in theUSER applicationdisplays theoriginal value, whichhas already beendeleted from the custom library;
2 - theuser selects adifferent value from the library;
3 - thenew value fyk is loaded for the variable x.

How is the change displayed in the BUILDER application:

If a valueused in a calculation form is deleted from thedefinition file, the layout would display awarningmessage that the value is no
longer not found. Usermust select a different value from thedialogue.

Changes in a custom library aredisplayedwhen the *.CLS file is openedafter the change.
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Example - a value is deleted in the custom library and theCLS file has to be repaired:

1 - A warningmessageappears in theCLS layout; the value is not found - theoriginal valuewas B400A;
2 - on the tabdialogue in theBUILDER application, awarningmessageshows that a value is missing;
3 - theusermust select a different value to beused.
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Custom library Editor

TheCustom library Editor allows for new custom libraries to be createdor existingones to beedited. TheEditor is accessible in the
SciaDesignForms BUILDER from themenu itemMainMenu> Tools > Custom library Editor.

Moreabout custom libraries canbe foundhere.

Existing custom libraries inXML files canbe loaded to theEditor, where these canbeedited, expandedandsaved.

Category and Item

The twocolumns "Category" and "Item"arealways displayedwhen theEditor is opened. These twocolumns define thedistribution
andnames of library items. Thecolumns are required for each custom library.

In a custom library, items aredistributedautomatically according to the values in the 'Category' column. Thenames of items are
definedby the values in the column 'Item.' If the 'Category' values are the same for all items, the library will only display one list in
thedialogue.

- 194 -



Chapter 84

The 'Category' and 'Item' columns cannot bedeleted, thesearealways required.

The IO referencemethod returns values also for theobligatory 'Item' and 'Category' columns in the caseof custom lib-
raries, e.g.. IO.custom.Item or IO.custom.Category (for library with target IO node= "custom").

Displaying a custom library in the Dialogue

A custom library withone category inserted in theDialogue:
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A custom library with two categories inserted in theDialogue:

- Categories aredisplayed 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 bedefinedbefore theuser starts filling thedata.

Usebutton "Addcolumn" to create anew property. Theseparameters must bedefined in thepop-updialogue:

l Description - descriptions aredisplayed in the custom library when it is inserted in thedialogue;
l Symbol - symbols aredisplayed in the custom library next to thedescription. Also, the symbol is displayed in the layout

whenanarray is created from the custom library (seebelow). This field is required;
l Target nodepath - this is a referencename for theproperty, usedwhencalledusing the IO variable. The target nodepath

is suggestedwhen the IO syntax is used (seemore info about IO here). This field is required;

How is apath to a variable composed:

thepart in red - the first part of thepath is the 'Target IO node' nameof the library (shown in theproperties of the library in
theDialogue), the secondpart is the 'Target nodepath' in the columndefinition in theEditor (refers to aproperty in the cus-
tom library);
thepart in blue - source code for assigning theproperty fyk (from the library with target IO nodenameReinf_Eurocode) to
the variableX; theoutput in the layout preview is also shown.

Arrays in the Custom library

Under certain circumstances, the items in a custom library may besaved toanarray.

When is anarray created from inserted values in a custom library:
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If therearemore columns defined in theEditor with the same 'Target nodepath' then the items in these columns are converted to an
array. Thedataareaccessible from the course code. This functionality may beused in somespecial cases; theusermay access
thearray throughcommonarray indexing.

Exampleof suchanarray: theTarget nodepathof columns Cataloguenumber 1, Cataloguenumber 2, andCatalogue
number n, etc. are the same. All variables are saved toonearray Catalogue, and theuser canaccess thedataby index.
Seemore informationabout arrays.

Column properties

l Type:
o number
o text
o boolean
o structured

l Units - physical unit of the variable (activatedonly for numbers)

If units arenot inserted, the variable is defined inSI units.

If the selected type is "structured", a new pop-updialogueappears. Thesub-properties aredefinedby this table. The items in the
table are similar to the columnproperties (definitionof the column).

Exampleof a structured variable for a stress-strain diagram:
Theproperties are "eps" and "sig":
1) theproperty "eps" is insertedwithout units, therefore, it is interpreted inSI units.
2) theproperty "sig" has units definedas MPa, all inserted values for "sig"must be inMPa.

Values should be split by semicolonswhen filled in a structured column.
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The item displays the semicolons also in the inserted custom library in theDialogue.
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Custom library - automatically defined

Inserting values in the library

It is possible to insert the content of a library to theEditor if all properties (columns) aredefined.

Thecontent canbe insertedmanually or copied through the clipboard (CTRL+C, CTRL+V) from theexternal grid (e.g. MS Excel).

The following formats are required:

l Numbers - thedotdecimal separator is required (not comma), exponential syntax canbeused (e.g. 1.234e6)
l Texts - no limits
l Boolean -must be "TRUE" or "FALSE"
l Structured values - the values of sub-properties must be separatedby semicolon. The semicolon is requiredafter the

last valuealso.
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Calculation header

Thecalculationheader contains basic data about the calculation, author and theusednational standard.

l Thecalculationname - anamewhich is displayed in theSDF USERmodule;
l Author - theauthor of the calculation form. "Nemetschek SCIA" is reserved for forms developedby theNemetschek Scia

company;
l National annex (NA) - theNA whichwas used in the calculation;
l Calculation version - versionof the form.

Properties for a link withSciaEngineer:

l Code - the code (standard) used for the calculation form;
l Applicablemember -member typewhich is supportedby this calculation - 1D/2Dmember;
l Applicablematerial - material typewhich is supportedby this calculation - steel/concrete, etc.;
l Applicable cross section - sectionwhich is supportedby this calculation.
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Images

All images used in the calculationare saved in the calculation file (*.cls4).

Theuser has to import the image to the calculation library before it canbeused.

Images are inserted in the layout by the command IMG("image_name") in the code; the<image_name> must match thename
definedon the tab 'Image'.

Loading images to the calculation

l Use thebutton "Add image" on the 'Image' tab in theBUILDER applicatin;
l Select image(s) which should be loaded to the form andconfirm.

Deleting images from the calculation

l Select image(s) on the 'Image' tab that should bedeleted;
l Use the "Delete image" button.

Renaming an image

l Defineanew name in the column "Name".
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Form Annotation

Inserting the Form Annotation link

TheFormAnnotation canbeastandardwebpage inHTML format.

Write theURLaddress for theFormAnnotation in the "FormAnnotation" tabheader.

Each languagecanhave its URLaddress of FormAnnotation.
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Translations

Thesamecalculation formmay beprovided in twoormore languages without having to change the codeor calculation layout. Scia
DesignForms has beendevelopedkeeping theneed formultiple languages inmind. A built-in functionality is provided in order to
assist a form developer in translating forms easily and fast.

Translations arehandledon the 'Translations' tabof theBUILDER application. Automatically, all items that canbe translated in the
form are listedon the 'Translations' tab - contents of TEXT commands, names of layouts, variable descriptions, dialoguecom-
ponents, etc. A form developer canadd languages by adding columns to the right, and type the translations in theprovidedboxes.

A form has adefault language, which is definedby right-clickinganywhereon the 'Translations' tab. Theuser can select which
items should be translatedandwhichnot. If a translation cell is left empty, theapplicationwill always use thedefault language
instead. This is useful in the casean item is createdby theTEXT command, but does not contain any languagedependent parts,
e.g. TEXT("A = "& A & ">0);.

Add a new language to the form

l Display the context menuandselect the item "Addnew language";
l Select the required language from theprovided list and confirmwith 'OK;'
l Languages canbe renamedanddeleted in the sameway.

Remark: The list of languages is loaded from theWindows system and is filtered to the list SciaDesignForms currently
supports.

Exporting and importing translations

Twoadditional buttons areprovidedon the tab 'Languages:'

- 204 -



Chapter 89

l TheExport buttonexports thewholeTranslations table to anXLS filewhere theuser can type translations;
l The Import function reads the content of anXLS file back to theLanguages tab.

Translation items

CALC_xxxx

Contains properties of the calculation:

l CALC_NAME- calculationname. It is used in themainmenuof theSDF User application

DIALOG_xxxxxx

Additional texts in theDialogue (it is not the variable description). Formoreadditional texts see chapter "Calculationdialogue".

Form Annotation

URLaddress with theFormAnnotation.

Each languagecanhaveadifferent URLaddress = different FormAnnotation.

LAYOUT_xx

Layout names.
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TEXT_xxxxxx

Text definedby theTEXT command.

VARIABLE_xxx

Variable descriptions from theCalculationDialogue. Formoreabout variable descriptions seechapter "Tablewith variables".

Lock the cell for translation

Since version4.1, theTranslations table contains a columnentitled "Translate." This columncontains check-boxes that define
whether a stringwill be translatedor not.

If the check-box is checked:

l The item has a "TranslateID" inCLS => it is included in theSciaDesignForms automatic translation;
l The item is exported toXLSX when theexport for translation function is called;
l Translations defined in the table areactive - changes in the stringare visible in the source codeand in the layout, when the

language is changed.

If the check-box is unchecked:

l The item does not havea "TranslateID" inCLS => it is not included in theSciaDesignForms automatic translation;
l The item is not exported toXLSX;
l Translations defined in the table are inactive - thesearenot visible in the source codeor in the layout, when the language is

changed. The text as defined in the columnof thedefault languagewill beused instead.

If an item hadsome translations before the check-box was unchecked, the translations are still saved in the *.CLS file -
therefore, the translation canbe inactivatedwithout loosingdata.

The translation cannot beunchecked 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 translationand it cannot beunchecked for translations.

The translation canbedeactivated for:

1. VARIABLE_### - variable description
2. DIALOG_###### - dialogue texts
3. TEXT_###### - strings from the commandTEXT in source code

Translation of graphics and table parts

If the string from graphics should beadded to the translation, use commandTR.
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Commands reference guide
A significant part of the command list canbedisplayed in theSDF BUILDER by using thedot convention. To show the list, use the
shortcut key CTRL+Spacebreak.

Thehelp fromXML file in theBuilder application:
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Comments

Syntax:

// adds a comment, startingat the // andendingat theendof the line; closing the comment is not required.

/* ... */ limits the comment between the indicated symbols /* and */.

Example 1

TEXT("Anexampleof using comments inSciaDesignForms"); //this is a comment at theendof the line

Example 2

TEXT("begin");
/*
This is a comment over several lines. All commands within it are ignored, only the text "begin" and "end" aredisplayed.
A = 10;
TEXT("Some text");
*/
TEXT("end");

Example 3

TEXT("Anexampleof a comment insidea command:");
A = 10+ /*the text is skipped*/20;

Load theexample: REMARKS.cls

Standard commands

Zde je seznam standardníchpříkazů v SciaDesignForms Builder.

BLOCK

Syntax:

BLOCK {
<code>
}
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or

BLOCK(<Block_Caption>) {
<Block_Body>
}

This commandgroups components into ablock (paragraph). A block is handledas asingle component in the layout - block contents
canbemoved together, and their position in the report may beset by a single setting. The locationof each component within the
block may beset in theusual way. A groupcreatedby theBLOCK commandcanbeadefault component.

TheBLOCK commandcanbeuseful when the following components in the layout should beplaced in relation to theprevious com-
ponents, but the sizeof previous components is unknown.

Theblock captionallows for collapsingparts of the layout to a single string (sameas the<Block_Caption). This syntax allows for
more conciseandmanageable calculation reports.

Example

Theuser does not knowwhichwould be the last component of the "R" calculation. This is often the casewhenconditions areused in
the code. If theuser would like to place the following text string correctly, he should pack the "R" calculation into ablock; then, the
positionof the following components would no longer beambiguous and therewould no longer beadanger of text overlaps or white
spaces in the layout.

BLOCK {
IF (a>b) {
R = 1 / SQRT(a2 - b2);
IF (R<1) { TEXT("=>"); R = 1; }
} ELSE {
TEXT("Thevaluemust bebigger thenb !");
}
}
TEXT("Thedefault component of this text is a block.");
TEXT("This is the reasonwhy the text is correctly placed.");
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The redpart - theBlock is used toencapsulate the codewhichmay beabit different according to the condition in IF.
Thebluepart is Pagebreak which is always generatedafter theBlock and that why it is always placedcorrectly.

Load theexample: BLOCK.cls

Block visibility

A block canbevisible or hidden in the calculation layout.

Attention! All components in ahiddenblock are invisible, regardless if someof themare set to 'visible' individually. Block
components could be visible only if theblock is visible.

Collapsible block

Collapsible blocks areused for collapsingparts of the layout in theUser application. StandardBLOCK component functionality is
extendedby thepossibility of collapsing - by thepart Block caption. Thecaption is displayed in the layout with the "+" (=display) or "-
" (=collapse) symbol. Theblock without <Block_Caption> remains unchanged.

<Block_Caption> is automatically added intoTranslation tab.

Syntax:

BLOCK(<Block_Caption>) {
<Block_Body>
}

Example

The text Input values is visible in layout with "+"which is used todisplay or collapse thepart which is defined inside the
Block commnad.
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Load theexample: CollapsibleBlock.cls

IF – ELSE

Syntax:

IF (<boolean_expression>) { <code1> }

or

IF (<boolean_expression>) { <code1> } ELSE { <code2> }

This command is used for defining conditions andbranching the calculation.

If the condition (booleanexpression) is met, the commands in the first part (<code1>) areexecuted. If the condition is not met, the
secondpart (<code2>) is executed. ThecommandELSE is not required; if only the IF part is provided, after controlling the con-
ditionandexecuting the code if needed, the calculation continues after the IF command (seeexample2)

Example 1

IF (R>0) {
V = (4 / 3) * π * R3;
A = 4 * π * R2;
} ELSE {
TEXT("Thesphere radius must be larger then zero!");
}

Load theexample: IF.cls

If the sphere radius (R) is larger then zero, the volume (V) and surfacearea (A) will be calculated. The relevant formulas aredis-
played in the layout. Otherwise (if the radius is equal to zeroor has anegative value) the text will bedisplayed instead.
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Example 2:

IF (α<=30) { μ1=0.8; }
IF (30<α && α<60) { μ1=0.8 * (60 - α) / 30; }
IF (α>=60) { μ1=0}

IF (v==3) { TEXT ("variable v is equal to 3"); }

EXIT()

Syntax:

EXIT();

- theEXIT command is usedwithout any parameters in thebrackets; it stops theexecutionof the codeon the linewhere it is stated.
Thecommand is useful when the IF condition is used.

Example

IF (X==0) { EXIT(); } – if the valueof X equals 0, then theprogramwill be stopped, noadditional components will begen-
erated in the layout.

Load theexample: Break, Continue, Exit.cls

FOR

Syntax:

FOR (<index>, <initial value>, <final_value>) {<code>}

FOR conditionally performs acommandseveral times. ThecommandFOR runs the<code> (seesyntax), while the variable
<index> changes value from<initial value> to<final_value> (including). Optionally, the<index> canbeusedas part of the com-
mand.

Example:

TEXT("Exampleof cycleFOR");
FOR(i,Start,End) {
TEXT("i = "&i);
}
TEXT("Endof example");
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- the codestarts with initial value, the calculation is provided for eachnext value i = Start, i = Start + 1, i = Start + 2etc.
until i is bigger or equal toEnd.

Load theexample: FOR.cls

Continue(), Break()

Thecommands arebest implemented in cycles (WHILE, FOR).

l ThecommandContinue() ends the current cycle stepandstarts thenext stepof the cycle.
l ThecommandBreak() ends thewhole cycle.

When the commands ContinueandBreak areused in nested cycles, these commands always affect the innermost one (the last
stated).

Syntax:

Continue();

Break();

The commands havenoparameters.

Load theexample: Break, Continue, Exit.cls

EXIT()

Syntax:

EXIT();

The commandEXIT has noparameters (in thebrackets); it stops the codeexecutionon the linewhere it is stated. It is useful in the
IF condition.

Example

IF (X==0) { EXIT(); } – if the valueof X equals 0, theprogramwill be stopped, noadditional components will begenerated
in the layout.

Load theexample: Break, Continue, Exit.cls
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WHILE

Syntax:

WHILE (<condition>) {
<code>
}

The<code> is executedwhile the<condition> is fulfilled.

Example

x = 0;
WHILE(x<5) {
TEXT("Exampleof aWHILE command.");
x = x + 1;
}
TEXT("Endof WHILE cycle. x = "&x);

Load theexample: WHILE.cls

TheWHILE commandperforms theaction<code> while thegiven condition is met. In this case, it writes the valueof "x" in the
appropriate loop. Thecommandstops whenx gets to a valueof 5.

Continue(), Break()

Thecommands arebest implemented for cycles (WHILE, FOR).

l ThecommandContinue() ends the current cycle stepandstarts thenext cycle step.
l ThecommandBreak() ends thewhole cycle.

When the commands ContinueandBreak areused in twonested cycles, theseaffect always the innermost statedone (the last
stated).

Syntax:

Continue();

Break();

The commands havenoparameters.

Load theexample: Break, Continue, Exit.cls
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EXIT()

Syntax:

EXIT();

EXIT has noparameters (in thebrackets); it stops the codeexecutionon the linewhere it is stated. It is useful in the IF condition.

Example

IF (X==0) { EXIT(); } – if the valueof X equals 0, then the codeexecutionwill be stopped, noadditional components will be
generated in the layout

Load theexample: 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> }
}

Thecommand is meant for creatingbranches. If the valueof <variable> is equal to <value_X>, the<code_X> will beexecuted.
Then, the following step fromSWITCH-CASE block will be checked.

If the valueof <variable> is not equal to <value_X>, the<code_X> will not beexecuted. If the valueof <variable> in not equal to
neither of the listed<value1>, <value2>, ..., or <valueN>, the codeafter the keywordDEFAULT will beexecuted instead. If the
branchDEFAULT is not defined, the codecontinues to thenext commandafter theSWITCH block.
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Example

TEXT("Exampleof SWITCH -CASE");
TEXT("The text changes according to the variable Index:");
SWITCH(Index) {
CASE 0: { TEXT("Thezero value is selected."); }
CASE 1: { TEXT("The first value is selected."); }
CASE 2: { TEXT("Thesecondvalue is selected."); }
CASE 3: { TEXT("The third value is selected."); }
DEFAULT: { TEXT("Anythingelse is selected"); }
}

Load theexample: SwitchCase.cls

Using SWITCH CASE for a COMBO-BOX

Combo-boxes in thedialoguemay containNumeric or String variables from the table of variables.

Numeric (Number)

In the caseof anumeric variable, the function searchedand identifies the index of the selected item only (indexes from 0), not the
value. Thecombobox itself must beagain defined in theDialogue.

It is muchshorter to defined the combo-box only by theDialoguecomponent.

SWITCH(<variable_name>) {
CASE 0: { TEXT("item 1"); }
CASE 1: { TEXT("item 2"); }
CASE 2: { TEXT("item 3"); }
CASE 3: { TEXT("item 4"); }
}

String (Text)

In the caseof a string variable, the function considers the string from the combo-box list; quotationmarks must beused. This com-
binationof commands anddialogue items is slightly more complicated that theonewith numeric variables, as the items oftenhave
tobe translated. Workingwith numeric variables is recommended in this case, because thenany possible usage is supported.

SWITCH(<variable_name>) {
CASE "A": { TEXT("A"); }
CASE "B": { TEXT("B"); }
CASE "C": { TEXT("C"); }
}
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This SWITCH block is not needed, the string combo-box returns its strings directly if : TEXT ("<variable_name>"); is
defined in the code; thedisplayedvaluedepends on the item selected in the combo-box.

1 - Script in the source code that requests thedisplay of the valueof the variable, linked to the combo-box;
2 - In thedialogue - current selection in the combo-box.

Load theexample: combo.cls

Seemoreabout combo-box here.

PAGEBREAK

Syntax:

PAGEBREAK();

This commandcuts the report layout into pages. Every pagecan thenbeexportedas aseparate image/metafile, when theexport
functions of SDF are called.

Thepagebreak(); is displayedas visual component - it may bemovedby the component properties.

Example:

PAGEBREAK();
BLOCK {
IMG("Rect_both");
TEXT("Acc"); TEXT("As1"); TEXT("As2");
TEXT("d1"); TEXT<("d1");
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TEXT<("d2"); TEXT("b");
TEXT("z1"); TEXT("z2");
}
PAGEBREAK();

This exampledisplays an imageand text whichare separated from the rest of the layout (thesewill be shownonaseparate page
uponexport).

When thePAGEBREAK is placed into the text becauseof format (e.g. shorter Brief layout where twocolumns of vari-
ables are created), is somecases user has to create aBLOCK around thewhole part so thepagebreak won’t split this
group to twoparts.
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TEXT(<text>)

Syntax:

TEXT(<text>);

The<text> argument may contain strings, equations or formulas. Several rules should be followedwithin thebrackets of the com-
mand:

l "..." - prints a fixed string. Thestringbetween thequotationmarks will bedisplayedas it is;
l ' ... ' - prints a formulawithout values or substitution. Thecontent betweenquotationmarks will bedisplayedas amath-

ematical formula; variables will not be replacedby values;
l noquotationmarks - the introducedcode is a formulawith values. Thecontent will be converted to amathematical for-

mula using theup-to-date values of the referred variables;
l & - concatenates twoparts of text/string/formulas together.

This commandprints explanatory text, remarks, captions or formulas in the calculationoutput. The "&" symbol is used to con-
catenateparts of theTEXT argument, whichareof different types (string, value, formula, ...).

Example

TEXT("This is simple text.");

TEXT("The following commands will not change the valueof A. Thesearepure text outputs.");
TEXT("This is a sample formulawithout substituting values: A = "&'LOG(B) + C / D');
TEXT("This is a sample formulawith substituting values: A = "&LOG(B) + C / D);

TEXT("This equation changes the valueof A:");
A = LOG(B) + C / D;
TEXT("Valueof variableA = "&A);
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Loadexample: TEXT.cls

VAL(<expression>, <accuracy>)

Syntax:

VAL(<expression>, <accuracy>)

- it returns the valueof <expression> with agiven<accuracy>. The functiondisplays the resulting value (usually a variable) in other
thandefault units - seeexample.

Example:

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 theexample: VAL.cls

Description (<variable>)

Syntax:

Description (<variable>);

- it returns thedescriptionof the variable<variable> from the table of variables. In this way, the variable description canbecalled
from the table of variables; therefore, thedescriptiononly needs to be typedonce - it is not needed to retype it in aTEXT command.
This is alsouseful for translations, as these canbedonly onceandbe reused in the source code for every Description command.

Thedescriptionof a variable is linked to the symbol of the variable (one row in the table of variables). Thedescription can
besimply typed text, or it maybealso combined.
Thedescriptionof any variable typemay beused. Thecommonusage is the repeating texts.

Remove this command from table for translations.

- 221 -

http://design-forms.scia-online.com/help/download/50/en/TEXT.cls
http://design-forms.scia-online.com/help/download/42/en/VAL.cls


Example

stringS1= Description("A");
TEXT(Description("A"));

Load theexample: Description.cls
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Boolean operations

==, !=, >, >=, <, <=

Syntax:

A == B – is equal

A != B – is not equal

A > B –A is greater thenB

A >= B –A is greater thanor equal toB

A < B –A is lower thanB

A <= B –A is lower thanor equal toB

- this syntax is used for comparisonof values.

Remark: „||“ –means OR; „&&“ –means andsimultaneously

Example

IF (A==0) { TEXT("A is equal 0"); }
IF (!(A==0)) { TEXT("A is not equal 0"); }
IF (B!=0) { TEXT("B is not equal 0"); }
IF (C>=0) { TEXT("C in not negative"); }

All those conditions canbeused together whenusingoperators for combining conditions (seebelow):
IF (A>B && A>C) { TEXT("A is bigger"); }
IF (A<B || A<C) { TEXT("A is not thebiggest"); }
IF (A<0 || B<0 || C<0) { TEXT("Oneof 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 arepositive, or all numbers arenegative."); }
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Load theexample: LOGIC.cls

&&, ||, &|, !(...)

Theoperators areused to combinebooleanexpressions.

Syntax:

<boolean_expression> && <boolean_expression>- AND

<boolean_expression> || <boolean_expression>-OR

<boolean_expression> &| <boolean_expression>- XOR

! ( <boolean_expression> )- NOT

True table for operation "&&":

A B Y=A&&B

0 0 0

0 1 0

1 0 0

1 1 1

True table for operation "||":

A B Y=A || B

0 0 0

0 1 1

1 0 1

1 1 1

True table for operation "&|":

A B Y=A&|B

0 0 0

0 1 1

1 0 1

1 1 0

True table for operation "!":
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A Y= !(A)

0 1

1 0

Example

IF (A==0) { TEXT("A is equal 0"); }
IF (!(A==0)) { TEXT("A is not equal 0"); }
IF (B!=0) { TEXT("B is not equal 0"); }
IF (C>=0) { TEXT("C in not 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("Oneof 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 arepositive, or all numbers arenegative."); }

Load theexample: LOGIC.cls
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Mathematical operations - basic

Here is a list of basic mathematical operations inSciaDesignForms Builder.

Brackets

Syntax:

( ... )

- brackets control theorder of mathematical operations andparameters of functions; thesearenot displayed in theoutput;

[ ... ]

- brackets control theorder of mathematical operations; thesearealways displayed in theoutput.

Example

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 theexample: MATH.cls

Number constants arealways displayedwith adot insteadof a commaas decimal separator in the layout.
3,1415 - > 3.1415
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+, -, *, /

Syntax:

X = A + B;

X = A - B;

X = A * B;

X = A / B;

Standardmathematical operations

Example

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 theexample: MATH.cls
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SUM (<variable>,<variable>, <variable>, ...)

Syntax:

Sum= Sum (<variable>, <variable>,<variable> ...);

- the commandcalculates the sumof all inserted variables andvalues.

Example

A = Sum (a, b, c, d) ;
A = Sum (1, 2, 3, 4) ;
A = Sum (1, 2, c, d) ;

Load theexample: Average_Sum.cls

Exponent, POWER, SQRT

Exponent and POWER command (<basic>,<exponent>)

Syntax:

X = AB - A standardmathematical operation.

or

X = POWER(A, B)

- This calculates anexponent with abaseequal toA, raised to thepower B.

Example

Ea = x
a;

Pa = POWER(x,a);
Eb = x

b + c;
Pb = POWER(x,b+ c);
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Ec = x
a + b / c;

Pc = POWER(x,a+ b / c);

Load theexample: POWER.cls

SQRT(<value>)

Syntax:

X = SQRT(<value>);

Thecommandcalculates the square root of thegiven<value>. For the calculationof the cube root (or n-th root) use the command
POWERwith correspondingarguments.

Example

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 returns theminimal valueamong the listedarguments; the values are listedoneafter another (horizontally) in the lay-
out.

X = PARMIN(<value>,<value>, ... <value>);

- the command returns theminimal valueamong the listedarguments; the values are listedonebelow another (vertically) in the lay-
out.
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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);

A = MIN (125, a, b, c); - theminimum is selected from the valueandvariables

Load theexample: MIN_MAX.cls

MAX(<value>,<value>, ... <value>) a PARMAX(<value>,<value>, ... <value>)

Syntax:

X = MAX(<value>,<value>, ... <value>);

- the command returns themaximal valueamong the listedarguments; the values are listedoneafter another (horizontally) in the lay-
out.

X = PARMAX(<value>,<value>, ... <value>); A standardmathematical operation

- the command returns theminimal valueamong the listedarguments; the values are listedonebelow 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); - themaximum is selected from the valueandvariables

Load theexample: 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 +∞)

ARCTG(<ratio>) (<value1>, < value2>)

ARCCOTG(<ratio>) (from -∞ to +∞)

Syntax:

X = SIN(<angle_in_degrees>);

- the functionargument must be introduced in degrees (angle).

X = ARCTG(<value1>, < value2>);

- ARCTG may beusedwith twoarguments; in this case, it returns thearttanof theproportion<value2>/<value1>.

Example

A = SIN(α);
B = COS(α);
C = TG(α);
D = COTG(α);
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The functionARCSINmay result inNotANumber (NaN)when the input is not anexact number, e.g. (1,00003> 1.0). The
applicationautomatically rounds off numbers to 10decimal places; therefore, when thenumber is exact after being roun-
dedoff, the result will be calculated correctly.
Thepicture shows anexamplewhen the input value is not roundedoff and it is in fact -1,0000000012 (<1.0).

Load theexample: GONIOMETRIC.cls

ABS<value>

Syntax:

X = ABS(<value>);

- the function calculates theabsolute valueof thedefinedargument.

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 thegiven value to thegivennumber 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 variableB roundedoff to 2decimal places

Load theexample: ROUND.cls

AVERAGE (<variable>,<variable>, <variable>, ...)

Syntax:

Avg= Average (<variable1>, <variable2>,<variable3> ...);

- the function calculates theaverage from thedefinedarguments - values or variables.

Example

A = Average (a, b, c, d);
A = Average (1, 2, 3, 4);
A = Average (1, 2, c, d);

Loadexample: Average_Sum.cls

DIV, MOD

DIV(<value>)

Syntax:

X = DIV(<value>, <value>);

- the function returns the integer result of divisionof the twoarguments.

Example

A = DIV(10, 3); // returns 3,0
A = DIV(16, 4); // returns 4,0
A = DIV(27, 5); // returns 5,0
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MOD(<value>)

Syntax:

X = MOD(<value>, <value>);

- the function returns the remainder of divisionof the twoarguments.

Example

A = MOD(10, 3); // returns 1,0
A = MOD(16, 4); // returns 0,0
A = MOD(27, 5); // returns 2,0
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Mathematical operations - advanced

Here is a list of advancedmathematical operations inSciaDesignForms Builder.

LOG, LN

LOG(<value>, <base>)

Syntax:

X = LOG(<value>);
X = LOG(<value>, <base>);

When the function is usedwith a single argument (first syntax), it returns the result of a logarithmic functionwith abase10. If two
arguments aredefined, then the logarithmic function is calculated for abaseequal to the secondargument <base>.

Example

A = LOG(100); // returns 2,0
A = LOG(1); // returns 0,0
A = LOG(0.001); // returns -3,0
A = LOG(25, 5); // returns 2,0
A = LOG(1, 5); // returns 0,0
A = LOG(0.25, 2); // returns -2,0

LN(<value>)

Syntax:

X = LN(<value>);

- the function returns thenatural algorithm (base= e= 2,71828).

Example

A = LN(7.389056); // returns 2,0
A = LN(1); // returns 0,0
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COMPARE

Syntax:

X = COMPARE(<object1>, < object2>); The function compares thedefinedobjects.
X = COMPARE(<number1>, <number2>,<precision> ); The function compares thedefinednumbers.

The results from theCOMPARE command:

l 0 - theobjects / numbers areequal;
l 1 - the first object is larger than the second;
l -1 - the first object is smaller than the second.

Replace IF conditions withCOMPARE when twodoubles need tobecompared.

If values are comparedusing the IF command, it is not possible to define theprecisionof the comparison (is 0.0001equal to or larger
than0?). This in not like that for theCOMPARE command. Using the IF command is still acceptablewhenyouaredealingwith con-
tinuous functions, but pay attention towith discontinuous functions.

Tolerance

If twonumbers are comparedusingadefinedprecision, the function returns 0 (numbers areequal) if:

Max(number1, number2) / Min(number1/ number2)< 1+ 10-precision

i.e. the ratio of the twonumbers is not greater than1, increasedby ten to -(thedefinedprecision).

Theprecisionmust bedefinedas apositive non-zeronumber, thebigger thenumber thehigher theprecision.

Example

X = COMPARE("A", "B"); // returns 0
X = COMPARE("A", "A"); // returns 1
X = COMPARE("A", "a"); // returns 0
X = COMPARE(true, true); // returns 1
X = COMPARE(true, false); // returns 0
X = COMPARE(false, false); // returns 1
X = COMPARE(0, 1); // returns 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

Precisionequal to 3means that the relative ratio of twonumbers is less than10e-3.

Load theexample: COMPARE.CLS
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Theexampleof using commandCompare to prevent thedivisionby zero value is inCoding rules here.

LININTERP

Syntax:

doubleD = LinInterp (doubleX, struct Point1, struct Point2 [struct Point3...]);

- it returns a linear interpolation for valueX (on the x-axis) betweenpoints Point 1, Point 2, etc.

If the valueX is not betweenPoint 1 andPoint N, the results is NaN (Not A Number).

Points 1 toNmust be sorted in ascendingorder for their X coordinates.

Example:

X = LinInterp(-1, point(0, 0), point(1, 10));
X = LinInterp(0.2, point(0, 0), point(1, 10));
X = LinInterp(0.6, point(0, 0), point(1, 10));
X = LinInterp(2, point(0, 0), point(1, 10));
X = LinInterp(0.8, point(0, 0), point(1, 10), point(2, 200));
X = LinInterp(1.5, point(0, 0), point(1, 10), point(2, 200));

Load theexample: LININTERP.CLS

CONTAINS

Syntax:

bool B = CONTAINS(stringChild);
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CONTAINS(stringChild) is amethodof addressinga structured variable. It canbeused to verify whether a structured variable con-
tains thegiven variable (Child). This sub-variable canbedeclaredonly as text. If, for example, a structured variable is of theForce
type, it contains six sub-variables - N, Vy, Vz , Mx, My, Mz - suchavariablemay beaskedwhether it contains My and it should
returnTRUE.

The functionCONTAINS(string<text>) returns TRUE if the variable contains the sub-variable of thegivenname<text>. Other-
wise, it returns FALSE.

Example:

struct P = Point(0, 0); - a structured variable contains apoint with coordinates X andY; 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");

RANDOM()

TheRandom class is agenerator of pseudo-randomnumbers. It generates a sequenceof numbers that meet certain static require-
ments for randomness.

Methods:

l Next() returns anonnegative randomnumber.
l Next(Int32) returns anonnegative randomnumber, smaller than the specifiedmaximum.
l Next(Int32, Int32) returns a randomnumberwithin a specified range.
l NextDouble() returns a randomnumber between0.0and1.0.

More information canbe foundhere (MSDN).

Tools in Dialogue

Here is a list of commands used in theDialogue inSciaDesignForms Builder.
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Hide dialogue components by using script

Syntax:

Dialog.GetComponentByName("<nameof component>").Visible = false;

- this commandsets the component <nameof component> as hidden fromwithin the source code.

Thenameof a component canbe found in its properties window in thedialogue.

Example

IF(visible) { Dialog.GetComponentByName("Panel").Visible = true;
} ELSE { Dialog.GetComponentByName("Panel").Visible = false; }
- if the condition "visible" is true -> thedialoguecomponent named "Panel" is visible, otherwisenot

NOTE: Put all components which should behidden in onepanel. Switchoff visibility for this panel.

Bookmark

Bookmarks command is used for the fast scrolling in the layout in theUser application. This command is displayedas ashortcut
(blue label as default) in theDialoguewhichmoves the layout to thepredefinedposition (Bookmark command in the source code).
Thebookmark component is displayedwith theblue colour in theDialogue.

Definition in theBuilder:

1. Define thebookmark in the source code (see thepart Syntax).
2. Add the component Edit control type "Label" to theDialogue.
3. Fill theproperty BookMarkID by the string from the source code.
4. Define the text in theproperties - the text will bedisplayed in theDialogue.
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Thebookmark must beplacedcarefully in the source code, so it will always lead to thepositionwhich is displayed. It is
possible to combinebookmarks andvisible part of thedialogueand layout.

Syntax:

Bookmark("Bookmark_ID");

- Bookmark_ID canbeany stringbut just oneword (without spaces).

Example

Theblue colour in theDialogue is editable in thebookmark properties.

Load theexample: Bookmark.cls andBookmark.CLC
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Calculation and/or input from external files

LoadExternCLC

Syntax:

<variable>=LoadExternCLC("file_path/file_name.clc");

The commandLoadExternCLCwill loadanew component to the layout (if the following command is DRAW) or calculate (if the fol-
lowing command is CALCULATE). Thecomponent should bedefinedby code in apreviously prepared *.CLC file. Both files are
linkedandchanges in the loaded file are visible in the current layout after refresh. External files may bedisplayed in the layout or
these canbecalculated in thebackground (see chapters DRAWandCALCULATE).

External files arealways loaded toaobject variable. If moreexternal *.CLC files are loaded to the current *.CLS file, it is necessary
to usedifferent names for the variables in order to avoid conflicts in the loadeddata.

If the current *.CLS andexternal *.CLC files are saved in the same folder, then thenameof the *.CLC is sufficient to call it. If the
CLC file is stored somewhereelse, a full path is required.

Anexternal *.CLC file is loaded toa variable of typeobject.

Thenext commanddefines what should bedonewith theexternal file; it is not possible tomakeuseof theLoadEx-
ternCLC commandwithout thedefinitionof either theDRAWorCALCULATE command. Seechapters DRAWand
CALCULATE.

Example

LoadExternCLC("Extern.clc");

Load theexample: EXTERN.zip

Save these files to the same folder andopen them inSciaDesignForms. The fileExtern.CLS contains code for loading
the files ExternN.CLC andExternM.CLC; changes inExternM.clc andExternN.clc will becomevisiblewhenExtern.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 anexternal CLCwithout displaying results in the layout.

(bool TransferVariables)

ThebooleanvariableTransferVariables defines whether values should alsobe transferredbetween the current andexternal *.CLC
files. A TRUE valueof theboolean variablemeans that the values from theexternal CLCwill be loaded. FALSE means that the cur-
rent values, if defined, will beused.

If theboolean variableTransferVariables is not set then it is automatically set toFalse.

Load theexample: EXTERN.zip

Problems may occur whenavariable has the samename in the current andexternal CLC; if a variable is transferred from
one file to another when thebooleanparameter is set toTrue , the variable in the current CLCwill beoverwritten.

DRAW

Syntax:

< ExternCLC>.Draw();
< ExternCLC>.Draw(bool TransferVariables);
< ExternCLC>.Draw(bool TransferVariables, int LayoutIndex);

- the commanddisplays theexternal *.CLC file in the layout of the current form.

(bool TransferVariables)

ThebooleanvariableTransferVariables defines whether values should alsobe transferredbetween the current andexternal *.CLC
files. A TRUE valueof theboolean variablemeans that the values from theexternal *.CLCwill be loaded. FALSE means that the
current values, if defined, will beused.

(int LayoutIndex)

Thevariable LayoutIndex defines which layout defined in theexternal *.CLC filewill bedisplayed in the current layout. If the variable
is not set, the layout of the current calculationwill beused. Values that areallowed for this argument are the layout names in the
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external *.CLC file, or the consecutivenumber of a layout.

The first argument takes upabooleanvalue - TRUE, and the secondargument is the integer 2. It means that valuesWILL
BE loaded to theexternal *.CLC file and the second layout will bedisplayed in the layout of the current file.

Load theexample: EXTERN.zip

DRAW(True), DRAW(False), DRAW()

Draw(True) - Variables with the samename (symbol) are synchronized in current andexternal calculations. Thecurrent calculation
displays the component of theexternal calculation; it uses values from the current CLC and rewrites the values which come from
theexternal *.CLC file.

ATTENTION!. Thecurrent *.CLC could thus havevalues of variables, used in the calculation, that are different from the
values definedanddisplayed in it.

Draw (False) - variables from the current file arenot transferred to theexternal file andcurrent values arenot changed.

Draw() - thedefault value for the functionargument is set toFalse, variables arenot transferred.

Access to variables

Variables canbe referred to only if theexternal CLC has been loaded.

Thedot convention is used toaccess theexternal variables.

Please, use the correct format for SDF version4 - the command is extern2= LoadExternCLC ("extern2.cls);

Example

MRd,y = ExternCLC.MRd,y; - the valueMRd,y is loaded from theexternal *.CLC file.
extern2.A = 5; - the value5 is set to the variableA of extern2.cls.
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ExternCLC without predefined variables (type object)

Theexternal CLC canbedisplayedor calculatedwithout using the variable typeobject.

Syntax:

LoadExternCLC("<path to theextern file>").Draw(<parameters>);

- loadanddisplay external CLC, or

LoadExternCLC("<path to theextern file>").Calculate(<parameters>);

- loadandcalculate external CLC.

When the shorter syntax is used (shown in this paragraph) the link to theexternal CLC is not saved toa variable. Theuser
cannot access the variables whichare calculated in theexternal file.

Reading values from external XML files (CustomDataTable)

Values from an *.XML file, whichareoftenusedby Custom libraries in theDialogue, canbe loadedwithout inserting theCustom lib-
rary to theDialogue. Values are saved in theCLS inanobject variable.

*.XML files must be saved inC:\Users\Public\Documents\DesignForms_version\CustomLibrary\... It is possible to save the
*.XMLs to a subfolder anduse the subfolder in thepath to the file in the source code.

*.XML files could alsobecreated in theCustom library editor, and thesewill be readable by SDF BUILDER application. It is pos-
sible to create any user-defineddatabaseanduse the values in a calculation.

Values from external XML files are loadedwithout any conversion (as text), this saves timeduring the loadingprocess. If
data should be converted, thenuse this command: new CustomDataTable(<file_name>.xml>).Convert();
This method, however, is quite time-consuming.

Syntax:

object <variable_contains_XML> = newCustomDataTable("<file_name>.xml");

- thewhole table from the *.XML file is loaded to thenew variable of the type 'object'.

object <variable_name> = <variable_contains_XML>.Rows[i].ItemArray[y];

- the value from the ith row andythcolumn is loaded to the variable<variable_name>, it is loaded from theobject withXMLdata (cre-
atedby theprevious syntax); the value is savedas text.
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Example

object DT = newCustomDataTable("EC_1992-1-1_Table_4.4N.xml");
object X = DT.Rows[0].ItemArray[5];
- thewholeXML is loaded to theobject variableDT as text;
- variableX takes up the text value fromDT in row zeroandcolumn5.

Load theexample: CustomDataTable_simple.zip

Load theexample: CustomDataTable.zip

More informationon thewebcanbe foundhere.

CONVERT()

Syntax:

object <variable_contains_converted_XML> = <variable_contains_XML>.Convert();

- the commandconverts all data from text to numbers; if the variable in *.XMLhas units, then the initial form or unit is usedduring
the convertingprocess (see theexamplebelow).

double<variable> = <variable_contains_converted_XML>.Rows[i].ItemArray[y];

- the value from row i andcolumny from theobject with converteddata fromXML is saved toanew variable; the variable is saved
as anumber.

Example

If the *.XML file contains a variable inMPaand theuser uses the commandCONVERT(), the values is converted toPa.
Units arenot automatically added.
e.g.:
object DT = newCustomDataTable("EC_1992-1-1_Table_4.4N.xml");
object CONVERTED = DT.Convert();
doubleD = Converted.Rows[0].ItemArray[5];
- TheDT variable assumes theXMLdatawithout conversion (loadedas text); if e.g. 20MPa is defined in the *.XML file,
the value is displayedas 20 in the layout;
- TheCONVERTED object assumes all data inDT, after theseare converted to numbers; in the sameexample, the
value in theCONVERTED variablewill be20*106.
- D is number taken from theCONVERTED variable from row 0andcolumn5.
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If a unit should bedefined, it must bedefined in the variablewhich loads the value from themain variablewithXMLdata.

Loadasimple example: CustomDataTable_simple.zip

GetStructure()

Syntax:

object <structured> = <variable_contains_XML>.GetStructure( <variable_contains_XML>.Rows[i]);

- it loads a rowwith values andsave 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]);
doubleA = B.XC4;
- DT contains data from the *.XML filewithout conversion (storedas text);
- variableB is a converted structured variable from the3rd row (contains all data from this row);
- variableA loads the value from the columnnamed "XC4" in the *.XML file.

Loadasimple 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 areused to refer to commonly usedproperties defined in theEurocodes.

Syntax:

doubleD = EuroCode.SteelSectionPressureClass(struct CS, double fy) - Returns the cross-section class according to
EN 1993-1-1:2005, for pure compression. Arguments:

l CS - a structured variablewhich contains cross-sectionparameters (included in the steel cross-section library);
l fy - yield strengthof the selected steel.
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doubleD = EuroCode.SteelSectionBendingClass(struct CS, double fy) - Returns the cross-section class according to
EN 1993-1-1:2005, for purebending. Arguments:

l CS - a structured variablewhich contains cross-sectionparameters (included in the steel cross-section library);
l fy - yield strengthof the selected steel.

Example

doubleSectionClass = EuroCode.SteelSectionBendingClass(IO.CS.Geometry, fy);
- the value calculatedby the source code is loaded to the variableSectionClass - it contains anumber defining the cross-
section class (1-4);
- IO.CS.Geometry - the first argument defines which cross-section should beused; the cross-section is definedby select-
ing it in the steel cross-section library in thedialogue. Thedefault library target nodename is CS; other names canbe
defined formultiple section libraries in the samecalculation form;
- fy - the secondargument is loaded from variable fy

Load theexample: Check of bendingwith.CLS

This example is alsoavailable in the setupof SciaDesignForms.

MaterialDiagram()

This commandcreates anobject variable that describes the stress-strain curveof amaterial. Theobject variable contains points
(also structured variables), whichdefine thematerial constitutional law, if connectedwith lines.

Syntax:

object <variable_name> = newMaterialDiagram(<e1>, <s1>, <e2>, <s2>, ...);
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Example

object MD1= newMaterialDiagram(0, 0, 0.001, 20000000);
- thenewmaterial diagram is loaded to theobject MD1; it consists of twopoints: (0,0) and (0.001,20*106).

Load theexample: MaterialDiagram.CLS

ReinfBar()

The functionReinfBar constructs a structured variable that requires 3parameters. The first twoparameters are thepositionof the
reinforcement bar (coordinates); the third parameter is thebar diameter. Units arenot defined, all values remain in thedefault Scia
DesignForms units. This allows for theparameters to beproperly referred to afterwards. Units may bedefined later on.

Syntax:

ReinfBar(doubleX, doubleY, doubleD);

- the commandcreates anew reinforcement bar at coordinates (X,Y) withD as diameter.

Example

ReinfBar (x1,y1,16); - theposition is definedby x1 ay1, thediameter is 16 (when theparameter is used in source code,
theunit "mm"should bedefined).

Stress-strain diagram functions

Hereare someadditional functions for creating stress-strain diagrams for concrete and reinforcement:

ConcreteDiagramULS()

Syntax:

object[] ConcreteDiagramULS = ConcreteULSdiagram(doubleαcc, double γc, bool Char);

αcc - the coefficient takes into account long-term effects on the compression strengthandnegativeeffects resulting from theman-
ner of loadapplication;

γc - the coefficient corresponds to thepartial safety factor for concrete strength;

Char – theboolean variable defines whether characteristics or design values will beused.
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ConcreteDiagramSLS()

Syntax:

object[] ConcreteDiagramSLS = ConcreteSLSdiagram(double kfck, doubleφ, bool Tension)

kfck - the coefficient defines themaximal concrete strength;

φ - corresponds to the creepcoefficient;

Tension– theboolean variable defines whether the tensile or compressiveportionof the stress-strain diagramwill beused.

ReinfDiagramULS()

Syntax:

object[] ReinfDiagramULS = ReinfULSdiagram(γs, doubleCoeffεSud)

γs - corresponds to thepartial safety factor for the reinforcement material;

CoeffεSud –coefficient for the calculationof 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 thematerial library.

Example

A function from anexternal file is loaded:
object Extern= LoadExternCLC("StressStrain_Diagram.clc");
object [] Diagram= Extern.ConcreteULSdiagram(αcc, γc, Char);

or use this command:
object [] Diagram= Extern.ConcreteULSdiagram(1,0, 1,5, False);

Loadexample: StressStrain_Diagrams.CLS

Enum

Enums:
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l ArrowShape - defines settings for per drawnarrow. Used inGraphics (dimensions, leader, arrow, ...)
l ContentAlignment - defines text alignment, alignment of cell content, etc. Seemorehere.
l DashStyle - defines the style of a dashed line. seemorehere.
l FontStyle - defines font style (Bold/Underline/Italic). seemorehere.
l HatchStyle - defines the style of HatchBrush. seemorehere.
l PointStyle - defines point style in graphs drawnwith theGRAPH command.

User class

Findmore informationonclasses hereonWikipedia.

Syntax:

class <Class_Name> {
<Class_Properties>
<Class_Methods>
}

- these commands describe theuser-defined class in the source code.

Example

class Test {
doubleX;
doubleY;

Initialise:
object <Varianble_Name> = new <Class_Name>();

Loadanexample: Class.cls

Usage:

A user class canbeused toencapsulate a logic block of properties (values) and functions. Theusermay createmultiple instances
of oneclass type tomake the script more clear, organisedandusing the formmoreefficient.

Seealso: MSDN onlinehelp.

User functions

Findmore informationabout functions hereonwikipedia.

User functions canbecreated in auser class or thesemay be loaded from anexternal form (seemoreabout theLoadExternCLC
command in this separate chapter).

User functions may beused (1) in equations or (2) to export data to theoutput.
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Syntax:

<type> <function_name>(<parameters>) {
<function_body>
return<value>;
}

- this script creates anew function in the source code.

A user-defined function is describedusing (seenotation in 'sybtax'):

l type - typeof the returnedvalue: double, string, boolean, or object;
l function_name - nameof the function; it may contain letters, numbers andunderscore; the first charactermust bea let-

ter;
l parameters - anarray of parameters separatedby commas; aparameter is definedby parameter typeandparameter

name;
l functions_body - standardSDF script;
l return- theoutput value is calledby the command "return"; whenavalue is not defined, a "null" value is returned.

Example

doubleTest(doubleX) {
TEXT("X = "& X);
A = log(X);
returnA;
}
Test(213);
R = Test(213);
- the function calculates log(X) and returns the value - R = log(213);
- if a command is introduced in the functionafter theRETURN command, it will not bedisplayed; the return command ter-
minates the function;
- the returnedvalue is stored in variableR.

Load theexampleof aneasy function: Functions-easy.cls

Load theexamplewith two functions: Functions2.cls
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Loadanexampleof loadingexternal user function: user_function_extern.zip

Loadamore complex example: Functions.cls

Static Math class

Static class "Math" contains:

l Math.E = 2,7182818284590452353
l Math.PI = 3,14159265358979323846
l Math.GetPolynomRoots(IList Coefficients) - find roots of general polynom (level up to 100)

GRAPH

InSciaDesignForms, agraph is a typeof visual component generatedby means of commands from the source code. In the layout,
theentire graphmay beselectedas asingle component. In addition, aPOINT or aLINE, definedby anarray of points (by coordin-
ates), canbedrawn insideagraph.

A graph is composedof twoprincipal parts:

l Anobject definedby theNEWGRAPH command - contains graphaxes with labels andgridlines;
l Point or lineobjects drawn in thegraph.

How todefineagraph:

1. Defineagraphobject using theNEWGRAPH(); command;
2. Prepare the variables that will contain the function to bedisplayed (coordinates of points that will define thegraph);
3. Define the line style;
4. Defineadditional points on thegraph, if needed;
5. Defineadditional visual elements of thegraph - axes, labels, fonts, etc.
6. Draw thegraph (to display in layout).

object <variable> = new Graph();

Thegraphobject can later bedrawnusing the commandobject <variable>.Draw(<width>, <height>);

Syntax:

object <variable> = newGraph();

- it defines anobject of theGRAPH type; theobject properties areobject name, names of axes, divisionof axes, scale for axes divi-
sion, and formattingof the labels andvalues onaxes.

Example

object G = newGraph();
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object <variable>.Draw()

Syntax:

object <variable>.Draw(<width>, <height>);

- this commanddraws apreviously definedgraph into a visual component in the layout with thegiven size<width>x<height>.

Example

G.Draw(600, 400);

Loadanexample: Graph_line.cls

Definition of geometry in graphs - array of points

Line definition - an array of points (by coordinates)

Todraw lines in agraph, a variable of typearray has to bedefined. The functionused todefinea line specifies anarray of points.

Syntax:

object[] <variable> = new object[];

- it defines ancontainer object that will store point coordinates. Theobject will later onbeused todefine the line in thegraph.
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Example

Points (point is definedby theX andY coordinates)must beassigned to theobject - e.g. usingaFOR cycle:

- theexample contains aFOR cycle that draws twodifferent sin curves (theX-coordinate i is pairedwith theY-values sin
(i) andsin(3i) respectively).

Loadanexample: Graph_line.cls

Definition of geometry in graphs - points

Syntax:

object <variable>.AddData(new PointF(<X>, <Y>), new Pen(Color<colour_name>, <thickness>));

The functionparameters are: twopoints definedby means of coordinates using thePOINT C# function (morehere), colour defin-
itionand thickness, optionally alsoadrawing style (see theexamplebelow).

Example

G.AddData(new PointF(100, 500), new Pen(Color.Red, 2));
G.AddData(new PointF(100, -500), new Pen(Color.DarkGreen, 3), PointStyle.Cross);
G.AddData(new PointF(300, -500), new Pen(Color.Blue, 0), PointStyle.Rect);
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G.AddData(new PointF(300, 500), new Pen(Color.Black, 0), PointStyle.Diamond);

Loadanexample: 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 linedefinedby the coordinates object usingapenwith 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));
- graphG object with coordinates fromPts2 is drawn in dark greenwith a thickness of 3.
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Loadanexample: Graph_brushes.cls

Brush of Gradient type

LinearGradientBrush()

GRADIENT is oneof the twooptions for brushadjustment whendrawing lines in graphs. Using thebrush, theuser candraw lines in
graphs in two-colour gradient. Thegradient anglemay bedefinedby usingoneof the twocommandarguments. This brush canbe
used to filling thepolyline (seeaseparate chapeter).

Syntax:

object <variable> = new LinearGradientBrush(new Point(X, Y), new Point(X, Y), Color.<colour_name>, Color.<colour_
name>);

- theparameters of this functionare: the twopoints defining the colour-gradient angle, and the twogradient colours (in the included
example theseareblack and red).

Example

object B = new LinearGradientBrush(new Point(0, 0), new Point(0, 150), Color.Black, Color.Red);
- point 0,0 andpoint 0,150define thegradient direction, the line is filledwith black and red in gradient.
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Loadanexample: Graph_brushes.cls

Brush of Hatch type

HatchBrush()

This is another option for brushadjustment for drawing lines in graphs. Insteadof a solid colour, theuser canuseahatchpattern to
fill a line. The functionallows theuser to adjust thepattern of theusedhatch, as well as the foregroundandbackgroundcolours.

Syntax:

object <variable> = newHatchBrush(HatchStyle.<hatch_pattern>, Color.<colour_name>, Color.<colour_name>);

- a hatch is used for thegraph line.

Theparameters are:

l hatchpatterns;
l hatch (foreground) colour;
l backgroundcolour.

A list of patterns canbe foundhere.

For example:

l Horizontal - a horizontal pattern;
l Vertical - a vertical pattern
l Cross - both horizontal and vertical patterns combined in onepattern;
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l DiagonalCross - adiagonally orientedCross pattern;
l Percent25 - The ratio of foreground tobackgroundcolour is 25:75.

Example

object B = newHatchBrush(HatchStyle.DiagonalCross, Color.Red, Color.Transparent);
- thehatching combines twoperpendicular sets of lines, the foregroundcolour is red, thebackground is set to transparent

Loadanexample: Graph_brushes.cls

Definition of graph properties - labels

All following steps must be set as invisible in the layout, as thesedefine visualization settings andareof no interest to theuser of
the calculation form.

<variable>.Caption.Caption - Graph title

Syntax:

<variable>.Caption.Caption= "<graph_name>";

- it writes a title above thegraph.
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Example

G.Caption.Caption= "Graphcaption";

<variable>.Caption.Font = new Font() - Graph title font

Syntax:

<variable>.Caption.Font = new Font("<font>",<font_size>);

- it sets the font typeandsizeof thegraph 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 aname (label) on the x-axis.

Example

G.XAxis.Caption= "X-axis caption [m]";

Analternativenotation for theY-axis: G.YAxis.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 typeandsize for theX.axis.

Example

G.XAxis.Font = new Font("Calibri", 12);

Analternativenotation for theY-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 thesedefine visualization settings andareof no interest to theuser 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 theX-axis grid size

Example

G.XAxis.MajorStep= 25;

Analternativenotation for theY-axis: G.YAxis.MajorStep= 250;
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<variable>.YAxis.Scale - Axis-step scale

Syntax:

<variable>.YAxis.Scale= <value>; // sets theY-axis grid size

Example

G.YAxis.Scale= 0.001;
- theY.axis step is 1000 times smaller than the real dimension

Analternativenotation for theX-axis: G.XAxis.Scale= 0.001;

Axis value format

<variable>.YAxis.Format - Axis value format

Syntax:

<variable>.YAxis.Format = <value>;

- it sets theY-axis value format (0.000, 00.00 ...)
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Example

G.YAxis.Format = "0.000";

Analternativenotation for theX-axis: G.XAxis.Format = "0.000";

Tables in the layout

In order to create clear calculation reports it is oftenuseful to organizedata (input, descriptions, images, output values, etc.) into
tables in the layout. A tables displayed in the layout is declaredas anobject variable. Eachcell of the table canbe thenassigneda
value through the script using indexes.

A table in the layout has:

l Table style - pen, colours, etc.;
l Cell contents.

Todefinea table:

1. defineanew Table() object;
2. define the cell content by indexing to eachcell;
3. define the line style, colour, font (for cells, rows or columns);
4. define individual table parts - axes, labels, etc.;
5. display the table;

Syntax:

object <variable> = new Table(<number_of_columns>);

- it defines aTable object. Theobject is later displayedusing the commandobject <variable>.Draw();

Example

object T = new Table(4); - it defines anew tablewith 4 columns.
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object <variable>.Draw()

Syntax:

object <variable>.Draw(<width>, <height>);

- the commanddisplays thepredefined table in the layout as a visual component .

Example

T.Draw();

Load themore complex example: Table_complex.CLS

Table - content definition

Eachcell in a table is definedby indexes of rows columns.

<variable>[<row_index>][<column_index>].Value = "<text>"

This defines the text to bedisplayed in the table cell with row number <row_index> andcolumnnumber <column_index>.

Syntax:

<variable>[<row_index>][<column_index>].Value= "<text>";

- it displays the text in thedefined cell.
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Example

T[0][0].Value= "Columnone"; - the text "Columnone"will bedisplayed in the first row of the first column

Use the commands forWidth andWrap todefineamultiline text, see the chapter below.

If the cell has predefinedwidth, the content maybeautomatically wrapped, see the commandWrap= true.

FOR(i, 1, 5) {
T[i][2].Value= "Helloworld!";
}
- each cell of the secondcolumn is assigned the text "Helloworld!"

Loadanexample: Table_layout_content.cls

Wrap = true

Thecell content with this property will beautomatically wrapped. Text is divided inwhite-space characters.

Conditions:

l Widthof the cell is greater than zero (= is set);
l Thewrappingproperty is set to true.

Syntax:

<variable>.Columns[i].Width= <value>;
<variable>.Columns[i].Wrap= true;

- the text in the i columnwill bewrapped. Thedefinedwidth (<value>) will beused.

Example

T.Columns[0].Width= 100;
T.Columns[0].Wrap= true;
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T[0][0].Value= "This text will bewrapped intomultiple lines with respect to theuser-defined columnwidth andpadding!";

Auto-wrapping is appliedonly to cells which contains values. Cell with instructions (TEXT, IMG, ...) are not affected!

Table - shape definition

A table canbedefined in the layout:

l Usingapen for outsideborder lines - <variable>.BorderPen= newPen(Color.<colour>, <thickness>);
l Usingapen for insideborder lines - <variable>.GridPen= newPen(Color.<colour>, <thickness>);
l Using the font for any row - <variable>[<index>].Font = new Font("[<font_name>]", <size>);
l Usingapen for any row - <variable>[<index>].BorderPen= T.BorderPen;
l Using columnalignment - <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= newPen(Color.<colour>, <thickness>);

Example

T.BorderPen= newPen(Color.Green, 3);

Loadanexample: Table_pen.cls

Pen for inside border lines

<variable>.GridPen = new Pen(Color.<colour>, <thickness>)

Adjusts thepen for the insideborder lines of a table.
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Syntax:

<variable>.GridPen= newPen(Color.<colour>, <thickness>);

Example

T.GridPen= newPen(Color.DarkRed, 1);

Loadanexample: Table_pen.cls

Pen for outside border lines of a single row

<variable>[<index>].BorderPen = <variable>.BorderPen

Adjusts thepen for any table row.

Syntax:

<variable>[<index>].BorderPen= <variable>.BorderPen;

<variable>[<index>].BorderPen= newPen(Color.<colour>, <thickness>);

Example

T.BorderPen= newPen(Color.DarkRed, 3);
T[0].BorderPen= T.BorderPen;
- Theprevious pensettings for outer border lines will beusedalso for the insideborder lines of the rowwith index 0

Loadanexample: 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.

Cell padding

<variable>.Padding.All = <value>

Thecell padding specifies theoffset (in px) from the cell border to the cell content to thewhole table.

Syntax:

<variable>.Padding.All = <value>;

Example

T.Padding.All = 15; - it defines padding15px for all cells in the table.

<variable>[i].Padding.All = <value>

Thecell padding specifies theoffset (in px) from the cell border to the cell content to thewhole i-row.

Syntax:

<variable>[i].Padding.All = <value>;
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Example

T[1].Padding.All = 15; - it defines padding15px for all cells in the second row (index 1).

<variable>[i][y].Padding.All = <value>

Thecell padding specifies theoffset (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 padding15px for the first cells on the second row (index 1,0).

Loadanexample: 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" (commandnewGraphics() ).

Thegraphics allows to create polygons, lines, dimensions, hatchedareas andsimilar.

new Graphics()

Thecommandcreates theGraphics object. This object will contain all graphics data. All other commands for graphics uses dot-con-
ventionwhich starts with this object (e.g. G.DrawArc(...) - thenew arc is visiblewhengraphics object G is displayed in the layout).

Syntax:

object <variable> = newGraphics();

Example

object G = newGraphics();

Draw() - draw graphics, parameters

Thegraphics in theobject is drawn to the layout. Thedrawing sizehas different parameters (width, height, zoom, angle ...).
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Draw(zoom)

Syntax:

<variable>.Draw(<zoom_value>);

- it draws all elements whicharedefined in thegraphics object with thepredefined zoom, this syntax is the fastest one

Example

G1.Draw(1); - object G1 is drawnwith no zoom.

Draw(width, height, boolean of aspect ratio)

Syntax:

<variable>.Draw(<width>, <height>, <boolean_of_aspect_ratio>);

- it draws all elements to theboundingbox with predefined sizes, thebooleanparameter defines if theaspect ratio is Trueor False.
This syntax is muchslower then the first one (about 50-times slower).

- 271 -



Example

G1.Draw(500, 300, false); - object G1 is displayed in thebounding-box 500x300, the sizes don’t respect its original ratio.

G1.Draw(500, 300, true); - object G1 is displayed in thebounding-box 500x300, the sizes respect its original ratio, if the
sizes of thebounding-box is not in the correct ratio, thedefault value is the smaller one, the secondsize is recalculated
according to the ratio. In this case300will stay and500will be changed.

Draw(enlarge horizontal, enlarge vertical, rotation angle)

Syntax:

<variable>.Draw(<enlarge_horizontal>, <enlarge_vertical>, <rotation_angle>);

- it draws all elements, it allows toenlarge the sizeof both sides and rotate thegraphics according to thepredefinedangle.

Example

G1.Draw(1.5, 1.2, 30); - object G1 is displayed1,5x bigger in thehorizontal direction, 1,2x bigger in the vertical direction
and rotatedby 30°.
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Draw(width, height)

Syntax:

<variable>.Draw(<width>, <height>);

- it draws all elements to thebounding-box with predefined sizes. This syntax is muchslower then the first one (about 50-times
slower).
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G1.Draw(500,300); - object G1 is displayed in thebounding-box 500x300px.

Load theexamplewith all parameter types: Draw.cls

DrawGraphics() - one graphics to another

This commanddraws onegraphic object to another graphic object. It allows user to prepare somepart separately and thenadd it by
onecommand.

DrawGraphics(<other_graphics>, <movement_x>,<movement_y>)

Syntax:

<variable>.DrawGraphics(<other_graphics_variable>, <movement_x>, <movement_y>);

- it draws external graphics to thepredefinedposition to the current one.
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Example

G.DrawGraphics(G1, 0, 50);- it draws external graphics G1 to thegraphics G onpositionX = 0, Y = 50. Nozoom is used.

DrawGraphics(<other_graphics>, <movement_x>, <movement_y>, <angle>)

Syntax:

<variable>.DrawGraphics(<other_graphics_variable>, <movement_x>, <movement_y>, <angle>);

- it draws external graphics to thepredefinedpositionandwith thepredefined rotation to the current one.

Example

G.DrawGraphics(G1, 0, 50, 45);- it draws external graphics G1 tographics G onpositionX = 0, Y = 50and 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 thepredefinedposition in the current one. Parameters are zoom, positionand rotation.

Example

G.DrawGraphics(G1, 0, 50, 1.5, 1.2, 30);- it draws external graphics G1 tographics G onpositionX = 0, Y = 50, its big-
ger 1,5x in horizontal direction, 1,2x in vertical directionand it rotates G1by 30°.
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Load theexamplewith all parameter types: DrawGraphics.cls

UCS operations

Eachgraphics is drawn inUser coordinate system. This system is definedby its origin anddirections of axis X andY. This UCS
may bemovedandmodifiedby the following commands. Thegraphic objects is thendrawnstepby step - seeoverall example.

SaveUCS

This commandsaves the current usedUCS. All UCS systems are saved to thememory with the specified index. The index is
unique identifier of theUCS system.

Syntax:

<variable>.SaveUCS(<index>);

- it saves the current user coordinate system under thedefined index.
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Example

G.SaveUCS(0); - it saves the current usedUCS toposition0.

LoadUCS

This command loads thepreviously savedUCS.

Syntax:

<variable>.LoadUCS(<index>);

- it loads apreviously savedUCS which is definedby the index.

Example

G.LoadUCS(0); - it loads UCS with index 0.

MoveUCS

This commandmoves the current UCS to the specific location. Thenew positionof the system origin is definedby coordinates X
andY (double values).

Syntax:

<variable>.MoveUCS(<x>, <y>);

-MoveUCS todefined location - x, y.

Example

G.MoveUCS(150, 0); - it moves UCS to thenew origin 150,0.

RotateUCS

This command rotates the current UCS by adefinedangle (in °).

Syntax:

<variable>.RotateUCS(<angle>);

- it rotates UCS by aspecific angle.
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Example

G.RotateUCS(30); - it rotates UCS by 30°.

ScaleUCS

This commandscales the current UCS (thedrawngraphics) in directions X andY. If oneaxis is scaledby 2 it means that thegraph-
ics will bedisplayed twice longer in this direction.

Syntax:

<variable>.ScaleUCS(<scale_x>, <scale_y>);

- it scales UCS inX andY direction.

Example

G.ScaleUCS(2, 1);

- Scale actual graphics by 2 inX-axis andby 1 inY-axis.

Overall example

object G = newGraphics();
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 agreencirclewith diameter 100with the center in 0,0. Its UCS is savedunder index 0.
- theorigin of USCwith index 0 is moved to150,0, theUCS is rotatedby 30°, the scale inX is 2and inY is 1.
- the secondcircle is drawnwith linear gradient brush from blue to redwith diameter 100, the center of the secondcircle is
0,0 but this is already movedandmodifiedUCS. ThesecondUCS is scaled inY direction, so the circle is displayedas
ellipse.
- theoriginal UCS with index 0 is then loadedback.
- thewhole graphics is drawnwith zoom1.
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Angle

This commandchanges the rotationof thegraphic object from 0° to thedefined value.

Syntax:

<variable>.Angle= <value>;

- value in °

Example

G.Angle= 30; - it rotates theobject G by 30°.

Brushes

This commanddefines thehatchpatern for aBrushwhich is used for a filling thegraphics object. The commandLin-
earGradientBrush is used for filling thepolygongraphics.

Theparameters are:

l hatchpatterns;
l hatch (foreground) colour;
l backgroundcolour.

A list of patterns canbe foundhere.
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For example:

l BackwardDiagonal -

l Cross -

l DarkDownwardDiagonal -

l DarkHorizontal -

l DarkUpwardDiagonal -

l DarkVertical -

l DashedDownwardDiagonal -

l DashedHorizontal -

l DashedUpwardDiagonal -
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Syntax:

object <name> = newHatchBrush( HatchStyle.<hatch_pattern>, Color.<colour_name>, Color.<colour_name>);

- it defines anobject for a hatchbrush typewith tow colours - the first colour is foregroundcolour and the second is backgroundcol-
our.

object <NameOfObject> = newSolidBrush(Color.<colour_name>);

- it defines andobject for a solid brush typewith defined colour.

object <NameOfObject> = new LinearGradientBrush(<begin_object>, <end_object>, Color.<colour_name>, Col-
or.<colour_name>);

- it defines andobject with Linear gradient brushwith predefined colours andvector for a gradient.

Thebegin object - startingpoint of thegradient vector, it may bedefinedby Point, PointD, PointF or struct[X,Y].

Theendobject - finishingpoint of thegradient vector, it may bedefinedby Point, PointD, PointF or struct[X,Y].

Example

object HatchBrush= newHatchBrush(HatchStyle.BackwardDiagonal, Color.Blue, Color.White); - it defines anobject
HatchBrush, thehatch style is backwarddiagonal lines, the foregroundcolour is blueand thebackground is white.

object SolidBrush= newSolidBrush(Color.Red); - it defines anobject SolidBruchwith solid red colour.

object LinGradBrush= new LinearGradientBrush(new PointF(250, -100), new PointF(250, 0), Color.Blue, Color.Red); - it
defines anobject LinGradBrush, the vector for thegradient id definedby twopoints [250,-100] and [250,0]. The first colour
is blueand the secondcolour is red.

Load theexample: DrawCircle.cls

DrawLine

Oneof themost usedcommand. This commanddraws a linebetween twopoints.

Thepoints aredefined:
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1. by their coordinates (double value)
2. by objects, the commandaccepts object typePoint, PointD, PointF, struct[X,Y

Syntax:

<Variable>.DrawLine(<x1>, <y1>, <x2>, <y2>);

- it draws a linebetween twopoints. Thedefault pen is used.

<Variable>.DrawLine(<x1>, <y1>, <x2>, <y2>, <pen_style>);

- it draws a linebetween twopoints. Thepredefinedpenstyle is used.

<Variable>.DrawLine(<begin_point_object>, <end_point_object>);

- it draws a linebetweenpoints whicharedefinedby objects. Thedefault pen is used.

<Variable>.DrawLine(<begin_point_object>, <end_point_object>, <pen_style>);

- it draws a linebetweenpoints whicharedefinedby objects. Thepredefinedpen is used.

Example

G.DrawLine(0, 0, 100, 250); - it draws a line from 0, 0 to 100, 250. Thedefault pen style is used.

G.DrawLine(0, 0, 150, 100, Pen); - it draws a line from 0, 0 to 150, 100. Thepredefined stylePen is used.

G.DrawLine(new PointD(-100, 0), new PointD(100, 50)); - it draws a line from point -100,0 to point 100, 50. Thedefault
pen style is used.

G.DrawLine(new PointD(-50, 150), new PointD(150, 0), Pen); - it draws a line from point -100, 0 to point 100, 50. Thepre-
defined stylePen is used.

- 283 -



Load theexample: DrawLine.cls

DrawPolyline, FillPolygon

DrawPolyline

This commanddraws apolygondefinedby array of points.

Thearray of points is definedby Point, PointD, PointF or struct[X,Y].

Syntax:

<Variable>.DrawPolyLine(<array_of_points>);

- it draws apolygondefinedby anarray of points. Thedefault pen is used.

<Variable>.DrawPolyLine(<array_of_points>, <pen_style>);

- it draws apolygondefinedby anarray of points. Thepredefinedpenstyle is used.

Example

G.DrawPolyLine(Pts); - it draws apolygon for array of points namedPts. Thedefault pen style is used.

G.DrawPolyLine(Pts, Pen); - it draws apolygon for array of points namedPts. Thepredefined stylePen is used.
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Load theexample: DrawPolyline.cls

FillPolygon

This command fills anpolygonwith solid colour or brush.

Thepolygonmay bedefinedby theobject - list of points, the commandaccepts Point, PointD, PointF or struct[X,Y].

Syntax:

<Variable>.FillPolygon(<array_of_points>, Color.<colour_name>);

- it fills anpolygondefinedby thearray of points with solid colour.

<Variable>.FillPolygon(<array_of_points>, <brush_name>);

- it fills anpolygondefinedby thearray of points with thedefinedbrush.

Example

G.FillPolygon(Pts1, Color.Green); - it fills anpolygon from array Pts1with thegreencolour.

G.FillPolygon(Pts2, HatchBrush); - it fills anpolygon from array Pts2with thebrushnamedHatchBrush.
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Load theexample: FillPolygon.cls

DrawArrow

This commanddraws thearrow from thedefinedbegin to theendpoint.

Syntax:

<variable>.DrawArrow(<begin_point> , <end_point>, ArrowShape.<shape>, <size>, <pen>);

- it draws arrow from thebegin to theendpoint with predefined shape, predefined sizeandpen.

<variable>.DrawArrow(<begin_point> , <end_point>);

- it draws arrow from thebegin to theendpoint with default settings.

<variable>.DrawArrow(<begin_point> , <end_point>, ArrowShape.<shape>, <size>);

- it draws arrow from begin the to theendpoint with predefined shapeandpredefined size. Thedefault pen is used.

Possible arrow shapes:
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l Arrow1 - blank arrowwith angle 20°

l Arrow2 - blank arrowwith angle 45°

l Arrow3 - blank arrowwith angle 90°

l Circle - filled circle

l Line - slash

l None - noarrow

l Triangle1 - filled arrowwith angle 20°

l Triangle2 - filled arrowwith angle 45°

l Triangle3 - filled arrowwith angle 90°

Example

G.DrawArrow(newPointD(-150, 200), new PointD(0, 0), ArrowShape.Arrow1, 15, Pen); - it defines arrow from 0,0 to
150, 200with shapeArrow1, size is 15px, thePenstyle of pen is used.

G.DrawArrow(newPointD(300, 150), new PointD(0, 0)); - it defines arrow from 0, 0 to 300, 150with shapeandsizeas
default.

G.DrawArrow(newPointD(150, 300), new PointD(0, 0), ArrowShape.Triangle3, 15); - it defines arrow from 0,0 to 150,
300with shapeTriangle3, size is 15px, thedefault pen style is used.

Load theexample: DrawArrow.cls
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DrawLeader

This commanddraws a leader with a specified text. Thebegin andendpoint is definedby objects.

Point object - the commandaccepts types Point, PointD, PointF, struct[X,Y].

Alignment styles:

l BottomCenter –Bottom, at the center
l BottomLeft –Bottom, left
l BottomRight –Bottom, right
l MiddleCenter –At the center, at the center
l MiddleLeft –At the center, left
l MiddleRight –At the center, right
l TopCenter –Top, at the center
l TopLeft –Top, left
l TopRight –Top, right

Syntax:

<Variable>.DrawLeader(<begin_point_object>,<end_point_object>,<text>);

- it draws a leader with apredefined text. The text is automatically orientedaccording to leader line. Thedefault dimension style is
used.

<Variable>.DrawLeader(<begin_point_object>,<end_point_object>,<text>, ContentAlignment.<alignment>);

- it draws a leader with apredefined text. The text is orientedaccording to thedefinedalignment. Thedefault dimension style is
used.

<Variable>.DrawLeader(<begin_point_object>,<end_point_object>,<text>, ContentAlignment.<alignment>,
TDimStyle.<dimension_style>);

- it draws a leader with apredefined text. The text is orientedaccording to thedefinedalignment. Thepredefineddimension style is
used.

Example

G.DrawLeader(new PointD(0, 50), new PointD(150, 0), "Text in Leader"); - it draws a leader with begin point [0,50] and
endpoint [150,0] with text "Text in leader". Thedefault alignment anddefault dimension style areused.

G.DrawLeader(new PointD(100, 50), new PointD(-50, 0), "MiddleRight", ContentAlignment.MiddleRight); - it draws a
leader with begin point [100,50] andendpoint [-50,0] with text "Text in leader". Themiddle right alignment anddefault
dimension style areused.
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G.DrawLeader(new PointD(50, 0), new PointD(50, -100), "TopCenter", ContentAlignment.TopCenter, DimStyle);- it
draws a leader with begin point [50,0] andendpoint [50, -100] with text "TopCenter". The top center alignment and
DimStyle dimension style areused.

Load theexample: DrawLeader.cls

DrawArc

This commanddraws anarc which represents thepart of theellipse.

Syntax:

<variable>.DrawArc(<x> , <y>, <width_of_circumscribed_rectangle>, <height_of_circumscribed_rectangle>, <begin_
angle>, <end_angle>);

- it defines the coordinates X andY of the left lower corner, width andheight of the circumscribed rectangle, begin andendangle 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 corner, width andheight of the circumscribed rectangle, begin andendangle of
from the initial angle and thepenstyle.

Example

G.DrawArc(100, 100, 200, 500, 0, 180); - the left lower corner is 100, 100, thewidth is 200and theheight is 500. Thebegin
angle calculatedanticlockwise from the initial angle is 0°, theendangle is 180°. Thedefault style is used.
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G.DrawArc(300, 300, 200, 400, 90, 90, Pen); - the left lower corner is 300, 300, thewidth is 200and theheight is 400. The
begin angle calculatedanticlockwise from the initial angle is 90°, theendangle is 90°. ThepredefinedPenstyle is used.

Load theexample: DrawArc.cls

DrawCircle, FillCircle

DrawCircle

Thecommanddraws acircle.

Syntax:

<variable>.DrawCircle(<x> , <y>, <diameter>, <pen>);

- it draws circlewithX, Y center, defineddiameter andpredefinedpenstyle.
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<variable>.DrawCircle(<x> , <y>, <diameter>);

- it draws circlewithX, Y center, defineddiameter anddefault pen style.

Example

G.DrawCircle(150, 150, 100, Pen); - the circle has center 150, 150, thediameter is 100andpredefined stylePen is used.

G.DrawCircle(150, 150, 150); - the circle has center 150, 150, thediameter is 150anddefault pen style is used.

Load theexample: DrawCircle.cls

FillCircle

Fill thedrawncircle by colour or brush. Thebrushhas to bepredefinedbefore it is used.

Syntax:

<variable>.FillCircle(<x> , <y>, <diameter>, Color.<colour_name>);

- it fills thedrawncirclewith given center anddiameter using solid brushwith predefined colour.

<variable>.FillCircle(<x> , <y>, <diameter>, <predefined_brush>);

- it fills thedrawncirclewith given center anddiameter usingpredefinedbrush.

Example

G.FillCircle(0, 0, 100, Color.Green); - it fills a circlewith center at coordinates 0, 0 andwith diameter 100. Thebrush col-
our is green.
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G.FillCircle(100, 0, 100, HatchBrush); - it fills a circlewith center at coordinates 100, 0andwith diameter 100. The
HatchBrush is used for the filling.

Load theexample: FillCircle.cls

DrawEllipse, FillEllipse

DrawEllipse

This commanddraws ellipsewith definedparameters.

Syntax:

<variable>.DrawEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>);

- it draws ellipsewithX, Y center, main axis andsecondary axis aredefined, thedefault pen style is used.

<variable>.DrawEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>, <pen>);

- it draws ellipsewithX, Y center, main axis andsecondary axis aredefined, thepredefinedpenstyle is used.

Example

G.DrawEllipse(0, 100, 200, 100);

- it defines ellipse, center is 0, 100, themainaxis is 200and the secondary is 100. Thedefault pen is used.

G.DrawEllipse(100, 0, 100, 200, Pen);

- it defines ellipse, center is 100, 0, themainaxis is 100and the secondary is 200. ThepredefinedPenpen is used.
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Load theexample: DrawEllipse.cls

FillEllipse

This command fills thepredefinedellipseby acolour or by adefinedbrush.

Syntax:

<Variable>.FillEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>, Color.<colour_name>);

- it fills anellipsewith the solid brush.

<Variable>.FillEllipse(<x>, <y>, <main_axis_length>, <secondary_axis_length>, <brush_object>);

- it fills anellipsewith thepredefinedbrush.

Example

G.FillEllipse(0, 0, 200, 100, Color.Green); - it fills anellipsewith center [0,0], major axis 200andminor axis 100. Colour of
thebrush is green.

G.FillEllipse(200, 0, 200, 100, HatchBrush); - it fills anellipsewith center [200,0], major axis 200andminor axis 100. The
predefinedbrushnamedHatchBrush is used.
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Load theexample: FillEllipse.cls

DrawText

This commanddraws a text line. The insertingpoint is its coordinates.Alignment styles:

Syntax:

<Variable>.(<text>,<font>, <x>,<y>);

- it draws a text with apredefined insertingpoint and font. Thedefault alignment andcolour areused.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>);

- it draws a text with apredefined insertingpoint and font. Thedefault colour andpredefinedalignment areused.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, <angle>);

- it draws a text with apredefined insertingpoint and font. Thedefault colour andpredefinedalignment areused. Thespecifiedangle
for the text is used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, <angle>);

- it draws a text with apredefined insertingpoint and font. Thedefault colour andpredefinedalignment areused. Thespecifiedangle
for the text is used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, <angle>, Color.<color_name>);

- it draws a text with apredefined insertingpoint, font, colour andalignment. Thespecifiedangle for the text is used.

<Variable>.(<text>,<font>, <x>,<y>, ContentAlignment.<alignment>, Color.<color_name>);

- it draws a text with apredefined insertingpoint, font, colour andalignment.
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Example

G.DrawText("Default", Font, -50, -35); - it draws a text "Default"with coordinates -50and -35. Thepredefined text font
Font is used. Thedefault alignment (bottom, left) and colour (black) areused.

G.DrawText("Middle, right, default", Font, 50, 30, ContentAlignment.MiddleRight); - it draws a text "Middle, right, default"
with coordinates 50and30. Thepredefined text font Font andalignement to themiddle right sideareused. Thedefault 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 50and30. Thepredefined text font Font andalignement to themiddle right sideare
used. Thedefault 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 50and0. Thepredefined text font Font andalignement to thebottom left
sideareused. Thecolour is set to redand 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 50and0. Thepredefined text font Font andalignement to thebottom left sideareused. Thecolour
is set to red.

Load theexample: DrawText.cls

DrawImage

Thecommanddraws bitmapwhich is added to the tab Image in theBuilder application.
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Syntax:

<Variable>.DrawImage(<image_name>,<x>, <y>);

- it draws image from the tab Images to thepositionX, Y (double values) - its insertingpoint.

<Variable>.DrawImage(<image_name>,<x>, <y>, <width>, <height>);

- it draws image from the tab Images to thepositionX, Y with predefined size (width, height).

Example

G.DrawImage("SL", 0, 0); - it draws image "SL" at coordinates [0,0].

G.DrawImage("SL", 0, -100, 300, 100); - it draws image "SL" at coordinates [0,0] withwidth 300andheight 100.

Load theexample: DrawImage.cls
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DefaultDimStyle - brush

This commanddefines the colour for thedimension text.

Syntax:

<variable>.DefaultDimStyle.Brush.Color = Color.<colour_name>;

- it defines thedefault text colour.

Example

G.DefaultDimStyle.Brush.Color = Color.Green; - thedefault colour is green.

DefaultDimStyle - font, text format, scale

Thegroupof commands for default dimension text style definition.

Font

This commanddefines thedimension text font (size, thickness, type) whichwill beused for all dimensions.

Thereare twoways how todefine the font:

1. Define it by variable - the variable is more clear and it may be reused inmoregraphics objects
2. Define it directly - this option is faster, but it is definedonly for this oneusecase

Moreabout fonts onweb: http://msdn.microsoft.com/en-us/library/system.drawing.font.aspx

Possible font styles are: Bolt, Italic, Regular, Strikeout andUnderline.
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Syntax:

Thevariable definition:

object <font_variable> = new Font("<font_name>", <font_size>, <font_style>);

- it defines the font variable, the font type, the font sizeand the font style

<variable>.DefaultDimStyle.Font = <font_variable>;

- it uses the font variable in thedimension style

Direct definition:

<variable>.DefaultDimStyle.Font = new Font("<font_name>", <font_size>, <font_style>);

- it defines only the font type, the font sizeand the font style

Example

object DimFont = new Font("Arial", 15, FontStyle.Bold);
G.DefaultDimStyle.Font = DimFont;
- the variableDimFont contains thedefintion for all dimension texts - font Arial, size15px, bolt
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Format

This commanddefines theminimumnumber of digits whichwill beused 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 twoplaces beforedelimiter and threedecimal places
after delimiter
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Scale

This commandmultiples all measured lengths ondimension lines by thedefined scale. It is useful whenuser needdifferent units on
thepicture thanhehas in the code.

Syntax:

<variable>.DefaultDimStyle.Scale= <scale_value>;

- it defines the valueused for scale (1000, 0,001, ...)

Example

G.DefaultDimStyle.Scale= 103; - all dimensions will display thenumbermultipliedby 1000.
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Load theexample: DefaultDimStyle.cls

DefaultDimStyle - line, end mark, plotline

Thegroupof commands for default dimension style definition.

CaptionArrowShape

This commanddefines thedimensionendmark for radius anddiameter.

Syntax:

<variable>.DefaultDimStyle.CaptionArrowShape= ArrowShape.<arrow_type>;

- thearrow types aredisplayedon thepicture:

Arrow types:

l Arrow1 - Blank arrowwith angle 20°
l Arrow2 - Blank arrowwith angle 45°
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l Arrow3 - Blank arrowwith angle 90°
l Circle - Filled circle
l Line - dimension line
l None - nomark
l Triangle1 - Filledarrowwith angle 20°
l Triangle2 - Filledarrowwith angle 45°
l Triangle3 - Filledarrowwith angle 90°

Example

G.DefaultDimStyle.CaptionArrowShape= ArrowShape.Triangle3; - this commanddefines theendmark as filled arrow
with angle 90°.

CaptionArrowSize

This commanddefines the sizeof theendmark for the radius anddiameter.

Syntax:

<variable>.DefaultDimStyle.CaptionArrowSize= <end_mark_size>;

- it defines theendmark size in px
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Example

G.DefaultDimStyle.CaptionArrowSize= 20; - theendmark size is 20px.

DimArrowShape

This commanddefines shapeof theendmark for lineandarc dimensions.

Syntax:

<variable>.DefaultDimStyle.DimArrowShape= ArrowShape.<arrow_type>;

- it defines thearrow shapeaccording to thepicture:

Arrow types:

l Arrow1 - Blank arrowwith angle 20°
l Arrow2 - Blank arrowwith angle 45°
l Arrow3 - Blank arrowwith angle 90°
l Circle - Filled circle
l Line - dimension line
l None - nomark
l Triangle1 - Filledarrowwith angle 20°
l Triangle2 - Filledarrowwith angle 45°
l Triangle3 - Filledarrowwith angle 90°

Example

G.DefaultDimStyle.DimArrowShape= ArrowShape.Circle; - theendmark shape is filled circle.
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DimArrowSize

This commanddefines the sizeof theendmark for lineandarc dimensions.

Syntax:

<variable>.DefaultDimStyle.DimArrowSize= <end_mark_size>;

- it defines thearrow size in px

Example

G.DefaultDimStyle.DimArrowSize= 15; - theendmark size is 15px.

FixedDimLength

This commanddefines theplotline length.

Syntax:

<variable>.DefaultDimStyle.FixedDimLength= <plotline_length>;

- it defines theplotline length in px

Example

G.DefaultDimStyle.FixedDimLength= 10; - plotline length is 10px.
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LineOffset

This commanddefines theoffset of theplotline from theobject. The size is defined in px.

Syntax:

<variable>.DefaultDimStyle.LineOffset = <offset>;

- it defines theplotlineoffset from theobject in px

Example

G.DefaultDimStyle.LineOffset = 50; - thedimension is displayedwith offset 50px from themeasuredobject

Overlap

This commanddefines the lengthof theplotlinebeyond theendmark. Thesize is in px.
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Syntax:

<variable>.DefaultDimStyle.Overlap= <length_beyond_mark>;

- it defines the lengthbeyond theendmark

Example

G.DefaultDimStyle.LineOffset = 30; - the lengthof theplotlinebeyond theendmark is 30px.

DefaultDimStyle - pen

Pen

This commanddefines thedimension line type. It is possible to define the colour and the thickness.

Thecommandsupports all standard colours andARGB format.

Thereare twoways of Pendefinition.

1. Define it by variable - the variable is more clear and it may be reused inmoregraphics objects
2. Define it directly - this option is faster, but it is definedonly for this oneusecase

Seemoreabout pens onweb: http://msdn.microsoft.com/en-us/library/system.drawing.pen.aspx

Descriptionof colours:

Thehelp inSDF Builder:
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Dashstyles:

l Solid

l Dot
l DashDotDot
l DashDot

l Dash

Syntax:

Thevariable definition:

object <pen_variable> = newPen(Color.<colour_name>, <pen_thickness>);

- it defines thepenvariable, thepencolour according to the list andpen thickness in px

<variable>.DefaultDimStyle.Pen= <pen_variable>;

- it uses thepenvariable in thedimension style

<variable>.DashStyle= DashStyle.<dash_style>;

- it defines thedashstyle for thepenobject.

Direct definition:

<variable>.DefaultDimStyle.Pen= newPen(Color.<colour_name>, <pen_thickness>);

- it defines only thepencolour according to the list andpen thickness in px
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object DimPen= newPen(Color.FromArgb(128, Color.DarkGreen), 2);
G.DefaultDimStyle.Pen= DimPen; - the variableDimPencontains thependefinition - dark greencolour fromARGDwith
transparency 128 (means 50%) and thickness 2px.

Pen.DashStyle= DashStyle.Dash; - thepenstyle is set toDash

DefaultPen

This commanddefines thedefault colour and thickness of thepen for thedimension lines whichdoesn’t have its owndefinition. The
standard setting is ablack colour and thickness 1px, it may bechangedby this option.

Syntax:

<variable>.DefaultPen= newPen(Color.<colour_name>, <thickness>);

- it defines the colour and thickness in px
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Example

G.DefaultPen= newPen(Color.DarkRed, 2); - thedefault pen is dark redwith thickness 2px

Load theexample: DefaultPen.cls

DrawDim

This commanddefines thegeneral dimension linebetween twopoints.

Syntax:

<variable>.DrawDim(<begin_point> , <end_point>);

- it defines thebegin andendnodeof thedimension line, thedefault dimension style is used.

<variable>.DrawDim(<begin_point> , <end_point>, <offset>);

- it defines thebegin andendnodeof thedimension lineand theoffset of thedimension line.

<variable>.DrawDim(<begin_point> , <end_point>, <dimension_style>);

- it defines thebegin andendnodeof thedimension lineand thepredefineddimension style is used.

Example

G.DrawDim(newPointD(0, 0), new PointD(150, 200)); - it draws thedimension linebetween0, 0and150, 200. The
default dimension style is used.

G.DrawDim(newPointD(0, 100), new PointD(-150, 200), 150); - it draws thedimension linebetween0, 100and -150, 200,
thedimensionoffset is 150px. Thedefault dimension style is used.
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G.DrawDim(newPointD(-100, 200), new PointD(150, 100), DimStyle); - it draws thedimension linebetween -100, 200
and150, 100. Thepredefineddimension styleDimStyle is used.

Load theexample: DrawDim.cls

DrawDimX (Y)

This commanddraws the linear dimension linebetween twopoints inX direction (=vertical).

Syntax:

<variable>.DrawDimX(<begin_point> , <end_point>, <offset_from_object>);

- it defines begin andendpoint andoffset of thedimension from theobject. Thedefault dimension style is used.

<variable>.DrawDimX(<begin_point> , <end_point>);

- it defines begin andendpoint, thedefault dimension style is used.

<variable>.DrawDimX(<begin_point> , <end_point>, <dimension_style>);

- it defines begin andendpoint, thepredefineddimension style is used.
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Thealternative syntax is used for dimension line inY direction (=horizontal).
e.g. <variable>.DrawDimY(begin, end);

Load theexample: DrawDimY.cls

Example

G.DrawDimX(newPointD(0, 100), new PointD(-150, 200), 150); - it defines the linear dimensions between0, 100and -
150, 200with offset 150px from theobject. Thedefault dimension style is used.

G.DrawDimX(newPointD(0, 0), new PointD(150, 200)); - it defines the linear dimensions between0, 0and150, 200with
offset 150px from theobject. Thedefault dimension style is used.

G.DrawDimX(newPointD(-100, 200), new PointD(150, 100), DimStyle); - it defines the linear dimensions between -100,
200and150, 100with offset 150px from theobject. ThepredefineDimStyle dimension style is used.
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Load theexample: DrawDimX.cls

DrawDimChainX(Y)

This commanddraws thehorizontal or vertical chain dimension lineover thearray of points.

Array of points - array of points whicharemeasuredby thedimension line. Thecommandaccepts types Point, PointD, PointF or
struct[X,Y].

Syntax:

<variable>.DrawChainDimX(<array_of_points>);

- it draws ahorizontal chain dimensionover given set of points. Thedefault dimension style is used.

<variable>.DrawChainDimX(<array_of_points>, <dimension_style>);

- it draws ahorizontal chain dimensionover given set of points. Thepredefineddimension style is used.

Thesamecommandmay beused 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 ahorizontal dimensionover points from array Pts. Thedefault dimension style is
used.

G.DrawChainDimX(Pts, DimStyle); - it draws ahorizontal dimensionover points from array Pts. TheDimStyle dimen-
sion style is used.

Load theexample: DrawChainDim.cls

DrawAngleDim

This commanddraws anangle dimension line.

Syntax:

<variable>.DrawAngleDim(<center_point>, <begin_point> , <end_point>);

- it defines center, begin andendpoint. Thedefault dimension style is used.

<variable>. DrawAngleDim(<center_point>, <begin_point> , <end_point>, <dimension_style>);

- it defines center, begin andendpoint. Thepredefineddimension 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 4points for thedimesion. Thedefault dimension style is used.

<variable>. DrawAngleDim(<1st_point>, <2nd_point>, <3rd_point>, <4th_point>, <dimension_style>);

- it defines 4points for thedimesion. Thepredefineddimension style is used.

Example

G.DrawAngleDim(newPointD(100, 100), new PointD(300, 100), new PointD(100, 300)); - it draws thedimension line
definedby twopoints (begin, end) whichareonmeasured lines. Thebegin node (100, 100) is betweenpoint 300,100and
point 100, 300. Thedefault dimension style is used.

G.DrawAngleDim(newPointD(50, 50), new PointD(200, 50), new PointD(100, 300), DimStyle); - it draws thedimension
linewhich is definedby begin andendnodewhichareonmeasured lines. Thebegin node (50, 50) is betweenpoint 200,50
andpoint 100, 300. Thepredefineddimension styleDimStyle is used.
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G.DrawAngleDim(newPointD(200, 50), new PointD(150, 150), new PointD(250, 200), new PointD(300, 250)); - it draws
thedimension linewhich is definedby 2+2points. Thedefault dimension style is used.

G.DrawAngleDim(newPointD(250, 50), new PointD(150, 150), new PointD(250, 200), new PointD(300, 250), DimStyle);
- it draws thedimensionwhich is definedby 2+2points. Thepredefineddimension styleDimStyle is used.

Load theexample: DrawAngleDim.cls

DrawRadiusDim

This commanddraws a radius dimension (linewith onearrow). Thebegin andendpoint are definedas objects.

Theaccepted typeof objects arePoint, PointD, PointF andstruct[X,Y].

Syntax:

<variable>.DrawRadiusDim(<begin_point_object>, <end_point_object>);

- it defines thebegin andendpoint object, thedefault dimension style is used.
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<variable>.DrawRadiusDim(<begin_point_object>, <end_point_object>, TDimStyle.<dimension_style>);

- it defines thebegin andendpoint object, thepredefineddimension style is used.

Example

G.DrawRadiusDim(newPointD(150, 0), new PointD(0, 0)); - it draws the radius dimension linebetween150, 0and0, 0.
Thedefault dimension style is used.

G.DrawRadiusDim(newPointD(50, 50), new PointD(150, 100), DimStyle); - it draws the radius dimension linebetween
50, 50and150, 100. Thepredefineddimension styleDimStyle is used

Load theexample: DrawRadiusDim.cls

DrawDiameterDim

This commanddraws adiameter dimension (linewith twoarrows).

Syntax:

<variable>.DrawDiameterDim(<begin_point> , <end_point>);

- it defines thebegin andendnode, thedefault dimension style is used.

<variable>.DrawDiameterDim(<begin_point> , <end_point>, <dimension_style>);

- it defines thebegin andendnode, thepredefineddimension style is used.

Example

G.DrawDiameterDim(newPointD(0, 0), new PointD(150, 200)); - it draws thediameter linebetween0, 0and150, 200.
Thedefault dimension style is used.
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G.DrawDiameterDim(newPointD(-100, 200), new PointD(150, 100), DimStyle); - it draws thediameter linebetween -
100, 200and150, 100. Thepredefineddimension styleDimStyle is used

Load theexample: DrawDiameterDim.cls

Size

Ccommands whichmay beused formeasuring thegraphics sizes. Thesystem creates aboundingbox around thegraphics. The
boundingbox is displayedas a red rectangle in the layout. Thecommandwill return the size value (its double).

Size.Width

This command returns thewidth of theboundingbox.

Syntax:

double<variable> = <graphics_variable>.Size.Width;

Example

doubleWidth= G.Size. Width; - it saves thewidth to the variableWidth.

Size.Height

This command returns theheight of theboundingbox.

Syntax:

double<variable> = <graphics_variable>.Size.Height;
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Example

doubleHeight = G.Size. Height; - it saves theheight to the variableHeight .

Load theexample: Size.cls

TM

Thegroupof commands which returns another property of graphics object. Property is returnedas double value.

TM.dX

Thecommand returns X coordinate of current UCS (of graphics) in the layout. The layout origin is in the top left corner- it has
coordinate 0,0.
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Syntax:

double<variable> = <graphics_variable>.TM.dX;

Example

double dX = G.TM.dX; - the coordinateX of theUCS origin is saved to the variable dX.

TM.dY

Thecommand returns Y coordinate of current UCS (of graphics) in the layout. The layout origin is in the top left corner- it has
coordinate 0,0.

Syntax:

double<variable> = <graphics_variable>.TM.dY;

Example

double dY = G.TM.dY; - the coordinateX of theUCS origin is saved to the variable dX.

TM.ZoomX or TM.ZoomY

This command returns the valueof scale inX(Y)-axis which is used in thegraphics.
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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

doubleZoomX = G.TM. ZoomX; - the valueof scale inX-axis which is used in thegraphics is saved to the variable
ZoomX.

doubleZoomY = G.TM. ZoomY; - the valueof scale inY-axis which is used in thegraphics is saved to the variable
ZoomY.

Load theexample: TM.cls

TR

TheTR commandmay beused for string from thegraphics (table in layout, or other objects with texts). This commandadd the
string to the table in theTAB Translations, so it may be translated in the standardway. Thestring is added to theTranslations with
ID STRING_HASH.
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Syntax:

....= TR("<string>");

- thedefined string is added to the translation table

Thesamesyntax may beused in e.g. graphics.

Thecommand ...= TEXT ("..."); will alsoadd the text to the table, but then the string in the table layout is not formatted
by other table format commands! It must be formattedmanually.

Example

T[0][0].Value= TR("Columnone");
T[0][1].Value= TR("Secondcolumn");
- strings "Columnone" and "Secondcolumn"areadded to the table.
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Load theexample: Table_layout_TR.cls
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Variable types

Variable types inSDF:

l doubleanumber that ranges in value from±5.0× 10-324 to±1.7× 10308; theprecision is 15-16decimal places;
l string text e.g.: "Sample text";
l bool aBoolean (logical) variable (takes upvalues TRUE / FALSE);
l object astructured variable (e.g. Point [X, Y], force [N, Vy, Vz, Mx, My, Mz], etc.) or object (external CLC, graphics,

graphs).

A structured variable canbedefinedusinga special constructor:
object S1= newStructure();
- a structured variable named 'S1' is defined.

l double[] anarray of numerical variables;
l string[] anarray of text variables;
l bool[] anarray of Boolean variables;
l object[] anarray of objects, structured variables or arrays .

If youuse theolder syntax andyou type struct[] or array[], the command is automatically converted toobject [].

TheSDF BUILDER canautomatically recognize the variable type from its use in the code. If this is not possible, the typemust be
definedmanually - amessagewill bedisplayed in the layout window and theuser canadd the variable in the table of variables or
using code.

The typeof any variable canbemanually 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 theoriginal onemust bedeletedmanually. The functionPurge calculation
canalsobecalled for thepurpose.

Loadanexample: variable_types.cls
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How to findout the variable type from the code?Use the command:
TEXT(<variable>.GetType().ToString()); - the variable type is printed in the layout as text.
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Type Double

Variables of thedouble typearenumerical; theseoften serveas input data for calculations, as criteria for conditions, or as con-
tainers for intermediate or final results.

Syntax:

double<variable>;

- this script creates a variablewith thename<variable> in the table of variables on tabDouble; a zero value is assigned to<vari-
able>.

Example

TheSDFUSER applicationdoes not distinguishbetweendot andcomaas decimal separators. Thevalue123.456 is the sameas
the value123,456.

Thecolumn "Value" cannot contain any text. Theonly exception is theexponent, for example: "1e6" is the sameas
"1000000"

All variables areautomatically insertedas typeDouble. Theuser can change the typemanually, or covert the type through the code
by using theappropriate command (seeprevious chapter).

Variables in cells coloured in greenshould bemanually defined (in thedialogueor Table of variables); variables inwhite
cells aredefinedor calculated in the code.
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Type String

Variables of the string type takeup text values, andcanbeusedas headlines, additional explanations or descriptions. Strings may
bebuilt from text andnumber characters, punctuationmarks andother operators.

Syntax:

string<variable>;

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

Example

String variables canbeedited in theSDF USER application, if theseare included in theDialogue, even if thesehavebeenassigned
avalue (text) in the code. String variables allow for theuser to addadditional user-defined texts in predefined locations in the layout.

Any text canbeassignedas avalue for a string.

AlthoughSciaDesignForms allows for the translationof forms toany other language (by using the last vertical tab 'Translations' in
theBUILDER application, seeChapter 'Translations'), string variables arenot included in theautomatic translationengine. There is
away around this though. Whenastring variable is inserted in thedialogue, theend-user is able to change the text in the string in the
sameway as double variables areassignednumerical values. Theend-user can thenmanually translate the text, or evenbetter, the
translations canbeadded to the .DEFAULT file in the sameway national annex specific parameters are taken into account in the
USER application.

IF the string variable is used in aTEXT command, then it must beexcluded from translationby the checkbox on theTranslations
tab.

Strings arealways definedmanually, either in theTable of variables or in the code.
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Type Boolean

Booleanvariables canonly assume the values TRUE or FALSE.

Syntax:

bool <variable>;

- this syntax creates a variablewith thename<variable> on theBoolean tab in the table of variables, and sets it to TRUE.

Example

Thebooleanvariables aredefinedby checkboxes in theTable of variables or in thedialogue in both theBUILDER andUSER applic-
ations.

l Checked= TRUE
l Unchecked= FALSE

It is important to use the correct syntax for conditions with boolean variables (simple of chained) (seemoreabout conditions here).
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Type Structured

A structured variable is a container that stores a set of variables that donot havebeof the same type. A container can contain a
numerical variable next to abooleanone, or it can, for example, store several numerical variables, eachof different unit. A struc-
tured variable is declaredusing the samesyntax as anobject.

Seemoreabout structured.

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

Syntax:

object <variable>;

- this notationdeclares a variable of theObject typeon theStructured tabof the table of variables.

Example

Nested variables in structured variable

Nested variables canbeused in the sameway as any other variable.

Syntax:

Thesyntax for nested variables is:

<structured_variable_name> . <nested_variable_name>;

Example

IntForce.N; - IntForce is thenameof a structured variable andN is thenameof thenested variable.
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New Structure()

Syntax:

object <variable> = newStructure();

- a new empty structured variable is defined

object <variable> = newStructure("<name>");

- a new empty structured variablewith a key name is defined

Example

object <variable> = newStructure("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 arealsoassignedvalues X=0.005; Y=0.050; D=0.020

object S1= newStructure();
- a structured variable namedS1 is defined (in the table thename is listed in the columnSymbol).

Loadanexample: Structure.cls

<structured_variable>.Add()

TheAdd functionadds anew sub-variable at theendof a structured variable. Exactly what type is thenew sub-variable is specified
by the functionparameters. Generally, a variable of any type canbeadded.

Syntax:

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

- a new sub-variablewith assignedvalue is added to the variable<variable>.

Example

object S1= newStructure("MyStructure"); - object S1 is a structured variable namedMyStructure.
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S1.Add("Item_number", 123);
TEXT("S1.MyProperty = "& S1.MyProperty);
- a new sub-variable named Item_number is added to variableS1and this new sub-variable is assignedavalueof 123;
- the second linedisplays this value in the layout.

S2.Add("BooleanProperty", true);
- a sub-variableBooleanProperty is added to variableS2and is set toTRUE.

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);
- a new sub-variable namedList is added to variableS3and is assignedanew array;
- (object) sub-variable List is assignedaC#object of typePoint (array with twovalues 2, 0);
- the three followingTEXT commands display in the layout the values of X, Y andD;
- the fourthTEXT commanddisplays in the layout the valueof theList array with index 0 - i.e. Point with twosub-vari-
ables: X, Y;
- the fifth TEXT commandwrites number 2 that is stored in thePoint object at index 0.

C# function POINT

Point()

Syntax:

Point(<X>,<Y>);

- aC# function, defines a structured variable that contains twocoordinates X andY. X andY are twonested variables of the func-
tionPoint (X, Y) (this function is primarily intended todefineapoint by means of twocoordinates). This function contains Integer
variables.

Example

How toget theX coordinate from theprevious example:
struct[] POINT= Point(0,0);
POINT.X = ...

Tonavigatewithin the structured variable, thedot conventionmust beused (it is not possible to use indexes likewith
arrays).
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More information canbe foundhere.

PointF()

FunctionPoint with predefined variables of type float [X, Y]

More information canbe foundhere.

PointD()

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

Predefined structured variables

ReinfBar

A structured variablewith predefinedproperties [X, Y, D]

Forces1D

A structured variablewith predefinedproperties [VN, Vy, Vz, Mx, My, Mz]

Forces2D

A structured variablewith predefinedproperties [nx, ny, nxy, mx, my, vx, vy]

MaterialPoint

A structured variablewith predefinedproperties [eps, sig]

MaterialDiagram

Anarray of points that form amaterial stress-strain diagram.
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Type Object

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

Syntax:

object <variable>;

- this script creates a variable in the table of variables with thename<variable>; the variable is displayedon theStructured tabwith
typeObject.

Example

Loadinganexternal CLC to the variable typeobject:
object Ext = LoadExternCLC("Extern.cls");

Thearray (or someother variable) length canbedisplayedby theusing the string .Count or .Length. after the variable
name, e.g. A = Ext.Count;
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Array

AnArray is agroupof items of the same type. Variables in this groupare called items of anarray (array of numbers, array of strings
...), each item has its number (index) and theuser canget the item using this number as reference.

Items in anarray canbeaccessedvia indexes. The index of the first item inanarray is always zero (0).

Syntax:

double[] Array

- declares a variable of typeArray, it is not filledwith any data, it is not evenanempty array.

double[] Array = new double [];

- thedeclaredarray is initialised, i.e. zeroes areassigned to its items.
This commandat thebeginningof a script ensures that thearray is empty, in other words, this commandmakes sure that thearray
does not keepany values from aprevious calculation cycle. This syntax guarantees a smooth runof the calculation.

We recommend that the secondsyntax beused for any new variables, unless the variable in question is a variable
defined via theTable input function.

Example

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

for(i, 0, 5) { TEXT(MyArray[i]); } - displays the first 6 items fromMyArray (index 0 to5)

Declaration of an array in the code

AnArray canbedeclareddirectly in the source code. Thedeclaration consists of thearray typeandempty squarebrackets.

l double [] Numbers; // declares anarray of real (double) numbers named "Numbers."
l string [] Texts; // declares anarray of strings named "Texts."
l object [] Objects; // declares anarray of objects, structured variables or arrays named "Objects."
l struct [] Points; // declares anarray of structured variables named "Points."
l array [] Arrays // declares anarray of arrays named "Arrays."

If youuse theolder syntax (v.3) andyou type struct[] or array[], the command is automatically converted toobject [].

Anarray has awhole set of additional functions. Count, Add, Remove ...

- 333 -



Example

An object variable is named Table
1) TEXT (Table[3]); - displays the valueof the cell with index equal to 3 (indexes arenumbered starting from 0);
2) TEXT(Table.Count); - displays in the layout thenumber of rows that are filled in the table input;
3) Table.Remove(7); - removes the value from the cell with index equal to 7and the following values aremoved forwardby
onecell.

object A = newStructure(); - a new structural variableA
A.Add("Array", new object[]); - anarray namedArray is added to the structured variable from the lineabove
A.List.Add(new Point(2, 0)); - aC#Point object is added to thearray (point is in fact anarray of twovalues: X andY
TEXT(A.List[0]); - Point is displayed in the layout as it is the itemwith index = 0
TEXT(A.List[0].X); - value2 is displayed in the layout as it is the valueof sub-variableX

TheCount command (that returns size) cannot beusedwith somevariables; in such cases, it is replacedby the com-
mandLength.

If values areassigned toanarray variable using indexing, it is not recommended to skip indexes; this is because, intern-
ally, all the skipped indexes must bedeclared. If a cell is not declaredby indexing, it is still createdautomatically by the
application.

Loadanexample: TableInputExample.cls

Library CONCRETE TOOLBOX

Concrete toolbox is a set of functionalities whichmay beused in the source code. Those functionalities areusing thepower of the
SciaEngineer inside theSciaDesignForms.

Intelisense canbeused for inserting - it is activatedafter writing the commandand "." or Ctrl+Space (so calleddot con-
vention)

Concrete toolbox - Area

Help formethods under group "Area"

CompressedConcrete

Methodcalculates areaof concrete in compression.

Syntax:

doubleCompConcArea= CONCRETE.Area.CompressedConcrete(CharTypeCharType);
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where:

l CharType - Char typeCONCRETE.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 followingone.

Syntax:

doubleCompConcArea= CONCRETE.Area.CompressedConcrete(DoubleCSIndex, DoubleForceIndex);

where

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

CompressedReinf

Methodcalculates areaof non-prestressedbars in compression

Syntax:

doubleCompReinfArea= CONCRETE.Area.CompressedReinf(CharTypeCharType);

Where:

l CharType - Char typeCONCRETE.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 followingone.

Syntax:

doubleCompReinfArea= CONCRETE.Area.CompressedReinf(DoubleCSIndex, DoubleForceIndex);

Where:
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l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

TensionConcrete

Methodcalculates areaof concrete in tension.

Syntax:

doubleTenConcArea= CONCRETE.Area.TensionConcrete(CharTypeCharType);

Where:

l CharType - Char typeCONCRETE.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 followingone.

Syntax:

doubleTenConcArea= CONCRETE.Area.TensionConcrete(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

TensionReinf

Methodcalculate areaof non-prestressedbars in tension.

Syntax:

doubleTenReinfArea= CONCRETE.Area.TensionReinf(CharTypeCharType);

Where:
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l CharType - Char typeCONCRETE.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 followingone.

Syntax:

doubleTenReinfArea= CONCRETE.Area.TensionReinf(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Loadanexample: Area

Concrete toolbox - CenterOfGravity

Help formethods under group "CenterOfGravity"

CompressedConcrete

Methodcalculates coordinates for center of gravity of compressedconcrete.

Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedConcrete(CharTypeCharType);

Where :

l CharType - Char typeCONCRETE.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 followingone.
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Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedConcrete(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Followingmethodcalculates coordinates for center of gravity of compressedconcrete for referencepoint different from [0,0].

Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedConcrete(CharTypeCharType, DoubleCSCH_dy_Center,
DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CharType - Char typeCONCRETE.CharType.CompressionCharConcrete
l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich 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 followingone.

Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedConcrete(DoubleCSIndex, DoubleForceIndex, Double
CSCH_dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich value cs characteristics will be recalculated [deg]
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Example:

//Activationof Concrete toolbox
double IdCss = 0;
CONCRETE.CreateCS(IdCSS, IO.CS.Component.Shape.Point, IO.CONCRETE.EC.Diagram.Point, IO.Beam.Rein-
forcement.Bar, IO.REINF.EC.Diagram.Point);
CONCRETE.SetForcesId(0, doubleN, doubleVy, doubleVz, doubleMx, doubleMy, doubleMz); //CenterOfGravity
object Pointa= CONCRETE.CenterOfGravity.CompressedConcret (CONCRETE.CharType.Com-
pressionCharConcrete);
object b= CONCRETE.CenterOfGravity.CompressedConcrete(0, 0);
object c = CONCRETE.CenterOfGravity.CompressedConcrete(CONCRETE.CharType.CompressionCharConcrete,
1, 1, 0);
object d= CONCRETE.CenterOfGravity.CompressedConcrete(0, 0, 1, 1, 0);

CompressedReinf

Methodcalculates coordinates for center of gravity of compressed reinforcement

Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedReinf(CharTypeCharType);

Where :

l CharType - Char typeCONCRETE.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 followingone.

Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedReinf(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset with
methodSetForcesId (with appropriate ID, viz "SetForces").

Followingmethodcalculates coordinates for center of gravity of compressed reinforcement for referencepoint different from [0,0].
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Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedReinf(CharTypeCharType, DoubleCSCH_dy_Center,
DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CharType - Char typeCONCRETE.CharType.CompressionCharReinf
l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich 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 followingone.

Syntax:

object Point = CONCRETE.CenterOfGravity.CompressedReinf(DoubleCSIndex, DoubleForceIndex, DoubleCSCH_
dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Example:

//Activationof Concrete toolbox
double IdCss = 0;
CONCRETE.CreateCS(IdCSS, IO.CS.Component.Shape.Point, IO.CONCRETE.EC.Diagram.Point, IO.Beam.Rein-
forcement.Bar, IO.REINF.EC.Diagram.Point);
CONCRETE.SetForcesId(0, doubleN, doubleVy, doubleVz, doubleMx, doubleMy, doubleMz); //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 returns coordinates for center of gravity of tension concrete.

Syntax:

object point = CONCRETE.CenterOfGravity.TensionConcrete(CharTypeCharType);

Where:

l CharType - Char typeCONCRETE.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 followingone.

Syntax:

object point = CONCRETE.CenterOfGravity.TensionConcrete(DoubleCSIndex, DoubleForceIndex, CharType
CharType);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l CharType - Char typeCONCRETE.CharType.TensionCharConcrete

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Followingmethod returns coordinates for center of gravity of tension concrete for referencepoint different from [0,0].

Syntax:

object point = CONCRETE.CenterOfGravity.TensionConcrete(CharTypeCharType, DoubleCSCH_dy_Center, Double
CSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where :

l CharType - Char typeCONCRETE.CharType.TensionCharConcrete
l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich 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 followingone.

Syntax:

object point = CONCRETE.CenterOfGravity.TensionConcrete(DoubleCSIndex, DoubleForceIndex, DoubleCSCH_
dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Example:

//Activationof Concrete toolbox
double IdCss = 0;
CONCRETE.CreateCS(IdCSS, IO.CS.Component.Shape.Point, IO.CONCRETE.EC.Diagram.Point, IO.Beam.Rein-
forcement.Bar, IO.REINF.EC.Diagram.Point);
CONCRETE.SetForcesId(0, doubleN, doubleVy, doubleVz, doubleMx, doubleMy, doubleMz); //CenterOfGravity
object i = CONCRETE.CenterOfGravity.TensionConcrete(CONCRETE.CharType.TensionCharConcrete);
object j = CONCRETE.CenterOfGravity.TensionConcrete(0, 0, CONCRETE.CharType.TensionCharConcrete);
object k = CONCRETE.CenterOfGravity.TensionConcrete(CONCRETE.CharType.TensionCharConcrete, 1, 1, 0);
object l = 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(CharTypeCharType);

Where:

l CharType - Char typeCONCRETE.CharType.TensionCharReinf

- 342 -



Chapter 104

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 followingone.

Syntax:

object point =CONCRETE.CenterOfGravity.TensionReinf(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Followingmethod returns coordinates for center of gravity of tension reinforcement for referencepoint different from [0,0].

Syntax:

object point = CONCRETE.CenterOfGravity.TensionReinf(CharTypeCharType, DoubleCSCH_dy_Center, Double
CSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where :

l CharType - Char typeCONCRETE.CharType.TensionCharReinf
l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich 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 followingone.

Syntax:

object point = CONCRETE.CenterOfGravity.TensionReinf(DoubleCSIndex, DoubleForceIndex, DoubleCSCH_dy_
Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
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l CSCH_dy_Center - is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Example:

//Activationof Concrete toolbox
double IdCss = 0;
CONCRETE.CreateCS(IdCSS, IO.CS.Component.Shape.Point, IO.CONCRETE.EC.Diagram.Point, IO.Beam.Rein-
forcement.Bar, IO.REINF.EC.Diagram.Point);
CONCRETE.SetForcesId(0, doubleN, doubleVy, doubleVz, doubleMx, doubleMy, doubleMz); //CenterOfGravity
object m = CONCRETE.CenterOfGravity.TensionReinf(CONCRETE.CharType.TensionCharReinf);
object n= CONCRETE.CenterOfGravity.TensionReinf(0, 0);
object o= 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 followingone.

GetGravityCenterOfPolygon

Method returns coordinates of gravity center of polygon.

Syntax:

object Point = CONCRETE.CenterOfGravity.GetGravityCenterOfPolygon(DoubleCSIndex);

Where:

l CSIndex - Id of cross section

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").
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Loadanexample: CenterOfGravity

Concrete toolbox - CreateCS

Help formethods under group "CreateCS"

CreateCS

Initialize cross-section inConcreteToolbox library.Returns 1, if Css is not created then returns -1

Syntax:

doubleCss = CONCRETE.CreateCS(IList Polygon, IList ConcreteDiagram);

Where :

l Polygon - Shapeof concrete cross section
l ConcreteDiagram -Material diagram of concrete

This syntax is obsolete, please, use followingone.

Syntax:

doubleCss =CONCRETE.CreateCS(DoubleCSIndex, IList Polygon, IList ConcreteDiagram);

Where:

l CSIndex - Id of cross section
l Polygon - Shapeof concrete cross section
l ConcreteDiagram -Material diagram of concrete

Syntax:

doubleCss = CONCRETE.CreateCS(IList Polygon, IList ConcreteDiagram, IList ReinfBars, IList ReinfDiagram);

Where:

l Polygon - Shapeof concrete cross section
l ConcreteDiagram -Material diagram of concrete
l ReinfBars- Shapeof cross section reinforcement bars
l ReinfDiagram -Material diagram of reinforcement

This syntax is obsolete, please, use followingone.
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Syntax:

doubleCss =CONCRETE.CreateCS(DoubleCSIndex, IList Polygon, IList ConcreteDiagram, IList ReinfBars, IList
ReinfDiagram);

Where:

l CSIndex - Id of cross section
l Polygon - Shapeof concrete cross section
l ConcreteDiagram -Material diagram of concrete
l ReinfBars- Shapeof cross section reinforcement bars
l ReinfDiagram -Material diagram of reinforcement

Methodcreates reinforced cross-sectionor part of reinforced cross-sectionand returns ID of cross-section).

Syntax:

doubleCss = CONCRETE.CreateCS(DoubleCSIndex, IList ConCss, IList ConStressStrainDiagram, IList ArrayRein-
fBars, IList ReinfStressStrainDiagram, IList ArrayPointsRegion);

Where:

l CSIndex - Id of cross section
l ConCss - Array of concrete polygonwith twocolumns (coordinate y[m] andz[m])
l ConStressStrainDiagram - Array of point of stress-strain diagram of concretewith twocolumns (coordinate strain[-] and

stress[Pa])
l ArrayReinfBars - Array of bars of non-prestressed reinforcement with three columns (coordinate y[m] ,coordinate z[m],

diameter of reinforcement [m])
l ReinfStressStrainDiagram - Array of point of stress-strain diagram of all non-prestressed rein. with twocolumns (coordin-

ate strain[-] and stress[Pa])
l ArrayPointsRegion - Array of region (part of cross-section) for evaluation results with twocolumns (coordinate y[m] andz

[m])

Loadanexample: CreateCS

CONCRETE Designer Library

InitialiseDesignAddData

Method initialise designadddatawhichareneeded for design. Default values are set for all data.

Syntax:

Concrete.Designer.InitialiseDesignAddData(Double desAddDataID, DoubleCssID);
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Where:

l desAddDataID - ID for createddesignadddata
l CssID - ID of cross-section

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

Syntax:

Concrete.Designer.InitialiseDesignAddData(Double desAddDataID)

Where:

l desAddDataID - ID for createddesignadddata

Default values are set for all data, default Css with ID=0 is used, this function is obsolet.

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

SetDiameterAndCover

Methodset diameter andcover into designadddata.

Syntax:

Concrete.Designer.SetDiameterAndCover(Double desAddDataID ,Double reinfDiam,Double reinfCover)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData viz "InitialiseDesignAddData"
l reinfDiam - diameter of reinforcement
l reinfCover - cover of reinforcement

SetOffsetOfLayersOfReinforcement

Methodset offset between two layers of reinforcement

Syntax:

Concrete.Designer.SetOffsetOfLayersOfReinforcement(Double desAddDataID,Double reinfOffset)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData (viz "InitialiseDesignAddData")
l reinfOffset - offset of reinforcements
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SetCoefficientForReinforcementAreaForLayer

Methodset coefficient which is used formultiplicationof reinforcements area in layer

Syntax:

Concrete.Designer.SetCoefficientForReinforcementAreaForLayer(Double desAddDataID,DoubleCoefAsmax)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData (viz "InitialiseDesignAddData")
l CoefAsmax - coefficient

SetIfCanBeUseUserReinforcement

Methodset if canbe take into account duringdesignalso reinforcement whichuser set.

Syntax:

Concrete.Designer.SetIfCanBeUseUserReinforcement(Double desAddDataID,DoubleUse)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData (viz "InitialiseDesignAddData")
l Use - parameter whichmarks in user reinforcement should be taken into account duringdesignof reinforcement

l use0 if no,
l use1 if yes

SetMaximalCompressedPortion

Methodset maximal compressedportion for interactiondiagramwhich is usedduringdesignof reinforcement.

Syntax:

Concrete.Designer.SetMaximalCompressedPortion(Double desAddDataID,Double compPortion)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData (viz "InitialiseDesignAddData")
l compPortion - compressedportion coefficient

SetExtraRotationPoint

Methodset rotationpoint for interactiondiagramwhich is usedduringdesignof reinforcement
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Syntax:

Concrete.Designer.SetExtraRotationPoint(Double desAddDataID ,Double heightRatio,Double strainRatio)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData (viz "InitialiseDesignAddData")
l heightRatio - height ratio
l strainRatio - strain ratio

SetDesignMaterialDiagram

Methodset material diagram of reinforcement into designadddata

Syntax:

Concrete.Designer.SetDesignMaterialDiagram(Double desAddDataID,Collections.IList DiagramList)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData (viz "InitialiseDesignAddData")
l DiagramList - of points of diagram - (strain,stress)

SetDesignUniaxialAddData

Methodsets uniaxial edgeadddata - coordinates of twopoints inwhich reinforcement will bedesigned - for uniaxial design. Output
is index of data - desUniaxialAddDataID .

Syntax:

double index = Concrete.Designer.SetDesignUniaxialAddData(Double desAddDataID,Collections.IList uni-
axialAddEdgeData)

Where:

l desAddDataID - ID of designadddata createdwith InitialiseDesignAddData (viz "InitialiseDesignAddData")
l uniaxialAddEdgeData - List of twopoints (index of edge, y coord.,z coord)

SetEdgeAddDataGen

Methodsets general edgeadddata - for selectededgehave tobeknown index and ratio of reinforcement, additionally coordinates
for centroid of reinforcement - for general andbiaxial design. Output is index of data - desGeneralAddDataID.
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Syntax:

double desGeneralAddDataID = Concrete.Designer.SetEdgeAddDataGen(Double desAddDataID,Collections.IList gen-
eralAddEdgeData)

Where:

l desAddDataID - ID of designadddata
l generalAddEdgeData - List of points (index, ratio of reinforcement, y coord., z coord)

SetCornerAddData

Methodsets general edgeadddata - for selectededgehave tobeknown index, additionally ratio of reinforcement - for corner
design.Output is index of data - desCornerAddDataID.

Syntax:

double desCornerAddDataID =Concrete.Designer.SetCornerAddData(Double desAddDataID,Collections.IList gen-
eralAddCornerData )

Where:

l desAddDataID - ID of designadddata
l generalAddCornerData - 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(DoubleCssID,Double cornerIndex)

Where:

l CssID - Id of cross-section, default CSS has CssId= 0
l cornerIndex - index of corner

GetNumberOfEdgesWithDesignedReinforcement

Method returns number of edges with designed reinforcement.

Syntax:

double numEdges = Concrete.Designer.GetNumberOfEdgesWithDesignedReinforcement(DoubleHashKey)

Where:
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l HashKey - HashKey obtained form designof reinforcement

GetDesignedReinforcementInfoForEdge

Method returns designed reinforcement for edge. Method returns y coordinate of centroid of reinforcement,z coordinate of centroid
of reinforcement

areaof reinforcement, if reinforcement is tensioned, diameter of reinforcement.

Syntax:

object reinfedge= Concrete.Designer.GetDesignedReinforcementInfoForEdge(DoubleHashKey,DoubleEdgeIndex)

Where:

l HashKey - HashKey obtained form designof reinforcement
l EdgeIndex - index of edgeof cross-section

GetNumberOfLayersWithReinforcementForEdges

Method returns number of designed layers of reinforcement for edgeof cross-section.

Syntax:

double numLayers = Concrete.Designer.GetNumberOfLayersWithReinforcementForEdges(DoubleHashKey,Double
edgeIndex)

Where:

l HashKey - HashKey obtained form designof reinforcement
l edgeIndex - index of edgeof cross-section

GetDesignedReinforcementInfoForLayerOfEdge

Method returns designed reinforcement for layer of reinforcement for edge. Method returns y coordinate of centroid of rein-
forcement,z coordinate of centroid of reinforcement areaof reinforcement, if reinforcement is tensioned, diameter of reinforcement.

Syntax:

object layer = Concrete.Designer.GetDesignedReinforcementInfoForLayerOfEdge(Double,Double,Double)

Where:

l HashKey - HashKey obtained form designof reinforcement
l EdgeIndex - index of edgeof cross-section
l layerIndex - index of layer
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DesignReinforcementUniaxialAroundGeneralAxis

General uniaxial method for design reinforcement for general axis definedby angle. Method returns HashKey - identificator of res-
ults of design, result - id of error, andmsg - enumwith error.

Syntax:

object design= Concrete.Designer.DesignReinforcementUniaxialAroundGeneralAxis(DoubledesAddDataID,Double
N,DoubleMy,DoubleMz,DoubleAlpha,Double desUniaxEdgeAddData )

Where:

l desAddDataID - ID of designadddata
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l Alpha - Angle of axis
l desUniaxEdgeAddData - Id of uniaxial edgeadddata ( viz "SetDesignUniaxialAddData"), if they arenot defineduse -1.0

Old functionwith default designadddatawhichwas set by obsoleteSetAddData (viz "SetAddData")method.

Syntax obsolete:

object design= Concrete.Designer.DesignReinforcementUniaxialAroundGeneralAxis(DoubleN,DoubleMy,Double
Mz,DoubleAngle)

Where:

l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l Alpha - Angle of axis

DesignReinforcementUniaxialAroundYAxis

Uniaxial method for design reinforcement formoment actionaroundy axis of cross-section. Method returns HashKey - identificator
of results of design, result - id of error, andmsg - enumwith error.

Syntax:

object design= Concrete.Designer.DesignReinforcementUniaxialAroundYAxis(Double desAddDataID,DoubleN
,DoubleMy,DoubledesUniaxEdgeAddData )

Where:

l desAddDataID - ID of designadddata
l N -Valueof normal force

- 352 -



Chapter 104

l My - Valueof bendingmoment actingaroundy axis
l desUniaxEdgeAddData - Id of uniaxial edgeadddata ( viz "SetDesignUniaxialAddData"), if they arenot defineduse -1.0

DesignReinforcementUniaxialAroundZAxis

Uniaxial method for design reinforcement formoment actionaroundz axis of cross-section. Method returns HashKey - identificator
of results of design, result - id of error, andmsg - enumwith error.

Syntax:

object design= Concrete.Designer.DesignReinforcementUniaxialAroundZAxis(Double desAddDataID,DoubleN,Double
Mz,Double desUniaxEdgeAddData )

Where:

l desAddDataID - ID of designadddata
l N -Valueof normal force
l Mz - Valueof bendingmoment actingaroundz axis
l desUniaxEdgeAddData - Id of uniaxial edgeadddata ( viz "SetDesignUniaxialAddData"), if they arenot defineduse -1.0

DesignReinforcementGeneralBiaxial

Biaxial designof reinforcement - according to formula fromEC (Myrd/Medy)
biaxcoef + (Mzrd/Medz)^

biaxcoef < 1.0. Method returns
HashKey - identificator of results of design, result - id of error, andmsg - enumwith error.

Syntax:

object design= Concrete.Designer.DesignReinforcementGeneralBiaxial(Double desAddDataID ,DoubleN, Double
My,DoubleMz,Double biaxCoef,Double desGeneralEdgeAddData)

Where:

l desAddDataID - ID of designadddata
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l biaxCoef - Vaule of biaxial coefficient - default 1.4
l desGeneralEdgeAddData - Id of general edgeadddata (viz "SetEdgeAddDataGen"), if they arenot defineduse -1.0

Old functionwith default designadddatawhichwas set by obsoleteSetAddData (viz "SetAddData")method.

Syntax:

object design= Concrete.Designer.DesignReinforcementGeneralBiaxial(DoubleN, DoubleMy,DoubleMz,Double
biaxCoef)

Where:
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l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l biaxCoef - Vaule of biaxial coefficient - default 1.4

DesignReinforcementGeneral

General designof reinforcement. Method returns HashKey - identificator of results of design, result - id of error, andmsg - enum
with error.

Syntax:

object design=Concrete.Designer.DesignReinforcementGeneral(Double desAddDataID,DoubleN,DoubleMy,Double
Mz,Double desGeneralEdgeAddData)

Where:

l desAddDataID - ID of designadddata
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l desGeneralEdgeAddData - Id of general edgeadddata (viz "SetEdgeAddDataGen"), if they arenot defineduse -1.0

Old functionwith default designadddatawhichwas set by obsoleteSetAddData (viz "SetAddData")method.

Syntax:

object design= Concrete.Designer.DesignReinforcementGeneral(DoubleN,DoubleMy,DoubleMz)

Where:

l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis

DesignReinforcementCorner

Corner designof reinforcement. Method returns HashKey - identificator of results of design, result - id of error, andmsg - enumwith
error.

Syntax:

object design= Concrete.Designer.DesignReinforcementCorner(Double desAddDataID,DoubleN,DoubleMy,Double
Mz,Double desGeneralCornerAddData)

Where:
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l desAddDataID - ID of designadddata
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l desGeneralCornerAddData - Id of uniaxial edgeadddata (viz "SetCornerAddData"), if they arenot defineduse -1.0

Old functionwith default designadddatawhichwas set by obsoleteSetAddData (viz "SetAddData")method.

object design= Concrete.Designer.DesignReinforcementCorner(DoubleN,DoubleMy,DoubleMz)

Where:

l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis

DesignUniaxialGenLayers

General uniaxial method for design reinforcement in layers for general axis definedby angle. Method returns HashKey - identificator
of results of design, result - id of error, andmsg - enumwith error.

Syntax:

object design= Concrete.Designer.DesignUniaxialGenLayers(Double desAddDataID,DoubleN,DoubleMy,Double
Mz,DoubleAlpha,Double numberOfLayers,Double desUniaxEdgeAddData)

Where:

l desAddDataID - ID of designadddata
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l Alpha - Angle of axis
l numberOfLayers - Number of wanted layers
l desUniaxEdgeAddData - Id of uniaxial edgeadddata ( viz "SetDesignUniaxialAddData"), if they arenot defineduse -1.0

DesignReinforcementGeneralBiaxialLayers

Biaxial designof reinforcement in layers - according to formula fromEC (Myrd/Medy)
biaxcoef + (Mzrd/Medz)

biaxcoef l< 1.0 . Method
returns HashKey - identificator of results of design, result - id of error, andmsg - enumwith error.

Syntax:

object design= Concrete.Designer.DesignReinforcementGeneralBiaxialLayers(Double desAddDataID,DoubleN
,DoubleMy,DoubleMz,Double,Double,Double)

Where:
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l desAddDataID - ID of designadddata
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l biaxCoef - Vaule of biaxial coefficient - default 1.4
l numberOfLayersNumber of wanted layers
l desGeneralCornerAddData - Id of uniaxial edgeadddata (viz "SetCornerAddData"), if they arenot defineduse -1.0

DesignReinforcementGeneralLayers

General layer designof reinforcement. Method returns HashKey - identificator of results of design, result - id of error, andmsg -
enumwith error.

Syntax:

object design= Concrete.Designer.DesignReinforcementGeneralLayers(Double,Double,Double,Double,Double,Double)

Where:

l desAddDataID - ID of designadddata
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l numberOfLayers - Number of wanted layers
l desGeneralCornerAddData - Id of uniaxial edgeadddata (viz "SetCornerAddData"), if they arenot defineduse -1.0

GetNumberOfEdgesOfWholeCrossSection

Method returns number of edges of whole cross-section.

Syntax:

double num= Concrete.Designer.GetNumberOfEdgesOfWholeCrossSection(DoubleCssIDId)

Where:

l CssID - Id of cross-section

Obsolete version -Method returns number of edges for default cross-section - id = 0

Syntax:

double num= Concrete.Designer.GetNumberOfEdgesOfWholeCrossSection
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GetInfoAboutEdgeOfCrossSection

Method returns info about edgeof cross-section. Method returns index of first point of edge, index of secondpoint of edge, index of
edge.

Syntax:

double edge= Concrete.Designer.GetInfoAboutEdgeOfCrossSection(DoubleCssID,DoubleEdgeIndex)

Where:

l CssID - Id of cross-section
l EdgeIndex - index of edge

Obsolete version -Method returns info about edge for default cross-section - id = 0

Syntax:

double edge= Concrete.Designer.GetInfoAboutEdgeOfCrossSection(DoubleEdgeIndex)

Where:

l EdgeIndex - index of edge

GetIndexesOfEdgesWithDesignedReinforcementFromUniaxialDesign

Method returns indexes of edges with designed reinforcement from uniaxial design. Method returns first edge index, secondedge
index.

Syntax:

object indexes = Concrete.Designer.GetIndexesOfEdgesWithDesignedReinforcementFromUniaxialDesign(Double
HashKey)

Where:

l HashKey - HashKey obtained form designof reinforcement

CalculateReinfRatioForEdge

Methodcalculates ratio of reinforcement for edge for acting load.

Syntax:

double ratio = Concrete.Designer.CalculateReinfRatioForEdge(Double,Double,Double,Double,Double,Double)

Where:
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l CssID - Id of cross-section
l edgeIndex - index of edge
l N -Valueof normal force
l My - Valueof bendingmoment actingaroundy axis
l Mz - Valueof bendingmoment actingaroundz axis
l fck - strengthof concrete

CreatePracticalCalculator

Methodcreates practical calculator and returnsId of practical calculator - HashKey anderror info.

Syntax:

object practCalc = Concrete.Designer.CreatePracticalCalculator(DoubleCssID,Double distance,Double diameter
,DoubleminBarsSpacing,Double cover)

Where:

l CssID - Id of cross-section
l distance - perpendicular distance from edge
l diameter - diameter of reinforcement
l minBarsSpacing -minimal spacingbetweenbars
l cover - cover of reinforcemement

SetAreasOfReinforcementForEdgeForPracticalCalculator

Methodsets amount of reinforcement for edges for practical calculator.

Syntax:

Concrete.Designer.SetAreasOfReinforcementForEdgeForPracticalCalculator(Double,Collections.IList)

Where:

l keyHash - Id of practical calculator
l reinfAreaareaof reinforcement

OptReinfDiamOnEdge

Methodoptimizes diameter of reinforcement and return its value.

Syntax:

double diam= Concrete.Designer.OptReinfDiamOnEdge(Double keyHashPractCalc,Double edgeIndex)
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Where:

l keyHashPractCalc - Id of practical calculator whichwas createdwithmethodCreatePracticalCalculator ( viz

"CreatePracticalCalculator")
l edgeIndex - index of edge

OptReinfDiamOnEdge1

Methodoptimizes diameter of reinforcement and return its value.

Syntax:

double diam= Concrete.Designer.OptReinfDiamOnEdge1(Double keyHashPractCalc,Double edgeIndex)

Where:

l keyHashPractCalc - Id of practical calculator whichwas createdwithmethodCreatePracticalCalculator ( viz

"CreatePracticalCalculator")
l edgeIndex - index of edge

MaxNumberBarsOnEdge

Methodcalculates maximal number of bars.

Syntax:

doublemaxNum= Concrete.Designer.MaxNumberBarsOnEdge(Double keyHashPractCalc ,Double edgeIndex)

Where:

l keyHashPractCalc - Id of practical calculator whichwas createdwithmethodCreatePracticalCalculator ( viz

"CreatePracticalCalculator")
l edgeIndex - index of edge

NumberBarsOnEdge

Methodcalculates number of bars for edge

Syntax:

double numBars = Concrete.Designer.NumberBarsOnEdge(Double keyHashPractCalc,Double edgeIndex)

Where:

l keyHashPractCalc - Id of practical calculator whichwas createdwithmethodCreatePracticalCalculator ( viz

"CreatePracticalCalculator")
l edgeIndex - index of edge
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SpacingReqReinf

Method returns spacingof required reinforcement.

Syntax:

double spacinf = Concrete.Designer.SpacingReqReinf(Double keyHashPractCalc,Double edgeIndex)

Where:

l keyHashPractCalc - Id of practical calculator whichwas createdwithmethodCreatePracticalCalculator ( viz

"CreatePracticalCalculator")
l edgeIndex - index of edge

LengthOfLineForDesign

Methodcalculates lengthof layer of reinforcement and returns length, start point( y coord, z coord), endpoint( y coord, z coord) and
error info.

Syntax:

object lenght = Concrete.Designer.LengthOfLineForDesign(Double keyHashPractCalc,Double edgeIndex)

Where:

l keyHashPractCalc - Id of practical calculator whichwas createdwithmethodCreatePracticalCalculator ( viz

"CreatePracticalCalculator")
l edgeIndex - index of edge

AssignReinfToEdge

Methodassign reinforcement bar to edgeaccording to coordinates and returns index of edgeandperpendicular distance from edge.

Syntax:

object edge= Concrete.Designer.AssignReinfToEdge(DoubleCssID,Double reinfCoordY,Doubler einfCoordZ)

Where:

l CssID - Id of cross-section
l reinfCoordY - y coordinates of point
l reinfCoordZ - z coordinates of point
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ArrayReqReinf

Methodcreates real reinforcement bars from requiredarea via practical calculator. Method returns list of bars (barindex,y coord, z
coord, As anddiameter).

Syntax:

object listBars = Concrete.Designer.ArrayReqReinf(Double keyHashPractCalc,Double edgeIndex ,Double
typeArea,DoubleminNumber)

Where:

l keyHashPractCalc - Id of practical calculator whichwas createdwithmethodCreatePracticalCalculator ( viz

"CreatePracticalCalculator")
l edgeIndex - index of edge
l typeArea - typeof areaof reinforcement

l 0 - round - areawill bemathematically rounded
l 1 - ceil - areawill be rouded to thenearest integer value

l minNumber -minimal number of bars for edge

SetAddData

Oldmethod for initializationof designadddata - obsolete.

Syntax:

Concrete.Designer.SetAddData(DoubleDiameter,DoubleCover)

Where:

l Diameter - diemater of reinforcement
l Cover - cover of reinforcement

SetDesignMaterial

Oldmethod for set of material diagram of reinforcement - obsolete

Syntax:

Concrete.Designer.SetDesignMaterial(Collections.Generic.List Diagram)

Where:

l Diagram - List of material points
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ClearReinfDiagram

Oldmethod for clearingof material diagram

Syntax:

Concrete.Designer.ClearReinfDiagram()

Concrete toolbox - CrackingForce

Help formethods under group "CrackingForce"

CrackingForces1

Method returns the cracking forces (Ncr1, Mcry1, Mcrz1), when in themost tensile fibre of concrete cross section is reached input-
ted tensile strengthof the concrete (valuedFcteff)

Syntax:

object forces = CONCRETE.CrackingForce.CrackingForces1(DoubleCSIndex, DoubleForceIndex, Double dFcteff);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l dFteff - Effective tensile strengthof concrete, when the crack is created

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

CrackingForces2

Method returns the cracking forces (Ncr2, Mcry2, Mcrz2), when in themost compressive fibre of concrete cross section is reached
inputted tensile strengthof the concrete (valuedFcteff)

Syntax:

object forces =CONCRETE.CrackingForce.CrackingForces2(DoubleCSIndex, DoubleForceIndex, Double dFcteff);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l dFteff - Effective tensile strengthof concrete, when the crack is created
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Loadanexample: CrackingForces

Concrete toolbox - General

Help formethods under group "General"

CentreOfPolygon

Function returns centre of gravity (yc[m] andzc[m] coordinate) of thepolygon

Syntax:

object point = CONCRETE.General.CentreOfPolygon(List<Object> Polygon);

Where:

l Polygon - Array of concrete polygonwith twocolumns (coordinate y[m] andz[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 followingone.

Syntax:

double fiberCount = CONCRETE.General.GetCountFibresConcrete(DoubleCSIndex);

Function returns number of concrete fibres in cross-section

Where:

l CSIndex - Id of cross section
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GetCountFibresReinforcement

Function returns number of non-prestressedbars 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 followingone.

Syntax:

double fiberCount = CONCRETE.General.GetCountFibresReinforcement(DoubleCSIndex);

Function returns number of non-prestressedbars of reinforcement in cross-section

Where :

l CSIndex - Id of cross section

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetCssHeight

Function returns dimensionof Css in directionof y-axis

Syntax:

double height = CONCRETE.General.GetCssHeight(DoubleRotAngle);

Where :

l RotAngle - Angle for calculationdimensionof css from y-axis of CSS indeg

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

double height = CONCRETE.General.GetCssHeight(DoubleCSIndex, DoubleRotAngle);
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Where:

l CSIndex - Id of cross section
l RotAngle - Angle for calculationdimensionof css from y-axis of CSS indeg

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetFibrePositionConcrete

Function returns concrete fibre position (y[m] andz[m] coordinate) for given index

Syntax:

object point = CONCRETE.General.GetFibrePositionConcrete(Double Index);

Where:

l Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

object point = CONCRETE.General.GetFibrePositionConcrete(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetFibrePositionReinf

Function returns positionof non-prestressedbar of reinforcement (y[m] andz[m] coordinate) in cross-section

Syntax:

object point = CONCRETE.General.GetFibrePositionReinf(Double Index);

Where:

l Index - Fibre index
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Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

object point = CONCRETE.General.GetFibrePositionReinf(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetOutline

Function returns outlinepoints of Css for actual cross-sectionas structuredarray with y andz positions

Syntax:

object points = CONCRETE.General.GetOutline();

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

object points = CONCRETE.General.GetOutline(DoubleCSIndex);

Where:

l CSIndex - Id of cross section

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetReinfBars

Function returns non-prestressedbars of reinforcement in cross-section for actual cross-sectionas structuredarray withArea, dia-
meter, y andz 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 followingone.

Syntax:

object bars = CONCRETE.General.GetReinfBars(DoubleCSIndex);

Where:

l CSIndex - Id of cross section

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

PointInPolygon

Function returns true if point is in polygonor false if point is out of polygon

Syntax:

bool bInside= CONCRETE.General.PointInPolygon(List<Object> Polygon, DoublePointCoordY, Double
PointCoordZ);

Where:

l Polygon - Array of concrete polygonwith twocolumns (coordinate y[m] andz[m])
l PointCoordY - Y coordinate of point
l PointCoordZ - Z coordinate of point

StressFromStrain

Function returns valueof stress calculated from defines strain-stress diagram

Syntax:

double stress = CONCRETE.General.StressFromStrain(List<Object> StressStrainDaigram, DoubleStrain);

Where:
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l StressStrainDaigram- Array of points of stress-strain diagram of thematerial with twocolumns (coordinate strain[-] and

stress[Pa])
l Strain - Valueof strain

Loadanexample: General

Concrete toolbox - CharacteristicsCalculator

Help formethods under group "CharacteristicsCalculator"

Characteristics andCharacteristicsCalculator returns samevalues for samesetting!

Followingpossibilities canbeselected fromCONCRETE.CharType - typeof cross sectio characteristic

l CompressionCharConcrete - characteristics of compressedpart of concrete cross section
l TensionCharConcrete - characteristics of tensionedpart of concrete cross section
l WholeCharConcrete - characteristics of concrete cross section
l CompressionCharReinf - characteristics of compressed reinforcement
l TensionCharReinf - characteristics of tensioned reinforcement
l WholeCharReinf - characteristics of reinforcement
l CssCharacteristicTransfEqulibrium
l CssCharacteristicTransf
l AxialStiff - characteristics for axial stiffness
l BendingStiffY- characteristics for bending stiffness according to y axis
l BendingStiffZ - characteristics for bending stiffness according to z axis
l BendingStiff - characteristics for bending stiffness
l BendingStiffGen - characteristics for bending stiffness

Followingpossibilities canbeselected fromCONCRETE.StiffnessType - typeof stiffness

l No - not defined
l Linear - linear stiffness
l Uncracked - stiffness of uncrackedcross-section
l Cracked - stiffness of crackedcross-section

Characteristics

Function returns Css characteristics

Syntax:

object chars = CONCRETE.CharacteristicsCalculator.Characteristics(CharTypeCharType, StiffnessTypeStiff-
nessType);

Where:

l CharType - any CharType fromCONCRETE.CharType
l StiffnessType - any StiffnessType froCOCNRETE.StiffnessType

- 368 -

http://design-forms.scia-online.com/help/download/50/en/toolbox/General.cls


Chapter 104

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 followingone.

Syntax:

object chars = CONCRETE.CharacteristicsCalculator.Characteristics(DoubleCSIndex, DoubleForceIndex, CharType
CharType, StiffnessTypeStiffnessType);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
l CharType - any CharType fromCONCRETE.CharType
l StiffnessType - any StiffnessType froCOCNRETE.StiffnessType

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Syntax:

object chars = CONCRETE.CharacteristicsCalculator.Characteristics(CharTypeCharType, StiffnessTypeStiff-
nessType, DoubleCSCH_dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CharType - Any CharType fromCONCRETE.CharType
l StiffnessType - Any StiffnessType froCOCNRETE.StiffnessType
l CSCH_dy_Center - Is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - Is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - Angle from y axis of css towhich 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 followingone.
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Syntax:

object chars = CONCRETE.CharacteristicsCalculator.Characteristics(DoubleCSIndex, DoubleForceIndex, CharType
CharType, StiffnessTypeStiffnessType, DoubleCSCH_dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_
rotation);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l CharType - Any CharType fromCONCRETE.CharType
l StiffnessType - Any StiffnessType froCOCNRETE.StiffnessType
l CSCH_dy_Center - Is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - Is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - Angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Loadanexample: Characteristics

Library_CONCRETE_IntDiagram

SetIntDiagramAddData

Methodsets basic diagram adddata - smoothingof diagram

Syntax:

Concrete.IntDiagram.SetIntDiagramAddData(Double IntDiagAddDataID,Double numberOfPoints,Double num-
berOfVerticalDiagram)

Where:

l IntDiagAddDataID - Id of diagram adddata
l numberOfPoints - number of points in vertical cut
l numberOfVerticalDiagram - number of vertical cuts

SetExtraRotationPoint

Methodset rotationpoint for interactiondiagramwhich is usedduringdesignof reinforcement
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Syntax:

Concrete.IntDiagram.SetExtraRotationPoint(Double IntDiagAddDataID,Double heigthRatio,Double strainRatio)

Where:

l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData")
l heigthRatio - height ratio
l strainRatio - strain ratio

SetMaximalCompressedPortion

Methodset maximal compressedportion for interactiondiagramwhich is usedduringdesignof reinforcement

Syntax:

Concrete.IntDiagram.SetMaximalCompressedPortion(Double IntDiagAddDataID,Double compPortion)

Where:

l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData")
l compPortion - compressedportion coefficient

InteractionDiagramNM

Methodcreates 2D plane interactiondiagram and returns list of projected interactiondiagram points (N,M).

Syntax:

object[] points = Concrete.IntDiagram.InteractionDiagramNM(Double,Double,Double)

Where:

l CssID - Id of cross-section
l diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

InteractionDiagramNMyMz

Methodcreates 3D interactiondiagram surfaceand returns list of interactiondiagram points (N,My,Mz).
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Syntax:

object[] points = Concrete.IntDiagram.InteractionDiagramNMyMz(DoubleCssID,Double diagramAngle,Double
IntDiagAddDataID)

Where:

l CssID - Id of cross-section
l diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

CountPointsInteractionDiagram

Method returns number of points of plane interactiondiagram points - InteractionDiagramNM.

Syntax:

double numPoints = Concrete.IntDiagram.CountPointsInteractionDiagram(Double,Double,Double)

Where:

l CssID - Id of cross-section
l diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

CountPointsInteractionDiagramNMyMz

Method returns number of points of plane interactiondiagram points - InteractionDiagramNMyMz.

Syntax:

double numPoints = Concrete.IntDiagram.CountPointsInteractionDiagramNMyMz(DoubleCssID,Double dia-
gramAngle,Double IntDiagAddDataID)

Where:

CssID - Id of cross-section

diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz

IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

UltimateBorder3D

Method returns 3D ultimateborder surfaceList of points of planeof deformations - eps0, epsY, epsZ.
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Syntax:

object[] ultborder =Concrete.IntDiagram.UltimateBorder3D(DoubleCssID,Double diagramAngle,Double IntDiagAd-
dDataID )

Where:

l CssID - Id of cross-section
l diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

UltimateBorder

Method returns planeultimateborder - List of projectedpoints of planeof deformations - eps0, kappa

Syntax:

object[] ultborder = Concrete.IntDiagram.UltimateBorder(DoubleCssID,Double diagramAngle,Double IntDiagAd-
dDataID)

Where:

l CssID - Id of cross-section
l diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

IntersectionsInteractionDiagramNM

Method returns intersectionof plane interactiondiagram and ray definedby angle andpoint. Output is number of intersection, first
point intersection (N,M), secondpoint intersection (N,M).

Syntax:

object intersections = Concrete.IntDiagram.IntersectionsInteractionDiagramNM(Double, CssID, Double dia-
gramAngle,DoubleN,DoubleM,Double intersectionAngle, Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz
l N -Valueof normal forces
l MValueof projectedbendingmoment
l intersectionAngle - angle of cut measured fromMaxis - Nu= 0°, Mu= 90°
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l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

ResistanceInteractionDiagramNM

Method returns resistancepoint obtained from intersectionof interactiondiagram and ray definedby point (N,M) andangle. Output
is resistancepoint - N,M.

Syntax:

object resistance= Concrete.IntDiagram.ResistanceInteractionDiagramNM(Double, CssID, Double dia-
gramAngle,DoubleN,DoubleM,Double intersectionAngle, Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l diagramAngle - angle of interactiondiagram cut - 0 -My, 90 -Mz
l N -Valueof normal forces
l M -Valueof projectedbendingmoment
l intersectionAngle - angle of cut measured fromMaxis - Nu= 0°, Mu= 90°
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

HorizontalSectionInteractionDiagram3D

Method returns planehorizontal cut obtained from intersectionof 3D ID andcut planedefinedby point (N,My,Mz). Output is list of
points of cut (N, My, Mz).

Syntax:

object[] horCutPoints = Concrete.IntDiagram.HorizontalSectionInteractionDiagram3D(DoubleCssID,DoubleN,Double
My,DoubleMz,Double IntDiagAddDataID )

Where:

CssID - Id of cross-section

N - Valueof normal forces of definitionpoint

My - Valueof bendingmoment actiongaroundy axis of definitionpoint

Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint

IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-
gramAddData"), use -1 for default

VerticalSectionInteractionDiagram3D

Method returns plane vertical cut obtained from intersectionof 3D ID andcut planedefinedby point (N,My,Mz) andangle. Output is
list of points of cut (N, My, Mz).
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Syntax:

object[] verCutPoints = Concrete.IntDiagram.VerticalSectionInteractionDiagram3D(DoubleCssID,DoubleN,Double
My,DoubleMz,Double sectionAngleHor ,Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l N -Valueof normal forces of definitionpoint
l My - Valueof bendingmoment actiongaroundy axis of definitionpoint
l Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint
l sectionAngleHor - angle betweencut planeandN,My plane
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

GeneralSectionInteractionDiagram3D

Method returns planegeneral cut obtained from intersectionof 3D ID andcut planedefinedby point (N,My,Mz) and twoangles. Out-
put is list of points of cut (N, My, Mz).

Syntax:

object[] genCutPoints = Concrete.IntDiagram.GeneralSectionInteractionDiagram3D(DoubleCssID,DoubleN,Double
My,DoubleMz,Double sectionAngleHor ,Double sectionAngleVert,Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l N -Valueof normal forces of definitionpoint
l My - Valueof bendingmoment actiongaroundy axis of definitionpoint
l Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint
l sectionAngleHor - angle betweencut planeandN,My plane
l sectionAngleVert - angle betweencut planeandMy,Mz plane
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

CountPointsHorizontalSectionInteractionDiagram3D

Method returns number of points of horizontal cut obtained from intersectionof 3D ID andcut planedefinedby point (N,My,Mz)

Syntax:

double numPoints = Concrete.IntDiagram.CountPointsHorizontalSectionInteractionDiagram3D(DoubleCssID,Double
N,DoubleMy,DoubleMz,Double IntDiagAddDataID )

Where:
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l CssID - Id of cross-section
l N -Valueof normal forces of definitionpoint
l My - Valueof bendingmoment actiongaroundy axis of definitionpoint
l Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

CountPointsVerticalSectionInteractionDiagram3D

Method returns number of points of plane vertical cut obtained from intersectionof 3D ID andcut planedefinedby point (N,My,Mz)
andangle.

Syntax:

double numPoints = Concrete.IntDiagram.CountPointsVerticalSectionInteractionDiagram3D(DoubleCssID,Double
N,DoubleMy,DoubleMz,Double sectionAngleHor ,Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l N -Valueof normal forces of definitionpoint
l My - Valueof bendingmoment actiongaroundy axis of definitionpoint
l Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint
l sectionAngleHor - angle betweencut planeandN,My plane
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

CountPointsGeneralSectionInteractionDiagram3D

Method returns number of points of planegeneral cut obtained from intersectionof 3D ID andcut planedefinedby point (N,My,Mz)
and twoangles

Syntax:

double numPoints = Concrete.IntDiagram.CountPointsGeneralSectionInteractionDiagram3D(DoubleCssID,Double
N,DoubleMy,DoubleMz,Double sectionAngleHor ,Double sectionAngleVert,Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l N -Valueof normal forces of definitionpoint
l My - Valueof bendingmoment actiongaroundy axis of definitionpoint
l Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint
l sectionAngleHor - angle betweencut planeandN,My plane
l sectionAngleVert - angle betweencut planeandMy,Mz plane
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l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

IntersectionsInteractionDiagram3D

Method returns intersectionpoints of 3D interactiondiagram and ray definedby point and twoangels - Output is number of inter-
sections first intersectionpoint (N,My,Mz), second intersectionpoint (N,My,Mz).

Syntax:

object intersection= Concrete.IntDiagram.IntersectionsInteractionDiagram3D(DoubleCssID,DoubleN,Double
My,DoubleMz,Double sectionAngleHor ,Double sectionAngleVert,Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l N -Valueof normal forces of definitionpoint
l My - Valueof bendingmoment actiongaroundy axis of definitionpoint
l Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint
l sectionAngleHor - angle betweencut planeandN,My plane
l sectionAngleVert - angle betweencut planeandMy,Mz plane
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

ResistanceInteractionDiagram3D

Method returns resistancepoints obtained from intersectionof 3D interactiondiagram and ray definedby point and twoangels. Out-
put is resistancepoint (N,My,Mz).

Syntax:

object resistpoint = Concrete.IntDiagram.ResistanceInteractionDiagram3D(DoubleCssID,DoubleN,DoubleMy,Double
Mz,Double sectionAngleHor ,Double sectionAngleVert,Double IntDiagAddDataID )

Where:

l CssID - Id of cross-section
l N -Valueof normal forces of definitionpoint
l My - Valueof bendingmoment actiongaroundy axis of definitionpoint
l Mz - Valueof bendingmoment actiongaroundz axis of definitionpoint
l sectionAngleHor - angle betweencut planeandN,My plane
l sectionAngleVert - angle betweencut planeandMy,Mz plane
l IntDiagAddDataID - Id of diagram adddatawhichwas createdwith functionSetIntDiagramAddData ( viz "SetIntDia-

gramAddData"), use -1 for default

Concrete toolbox - POD

Help formethods under group "POD"
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AngleOfNeutralAxis

Function returns directionof neutral axis (angle betweeny axis andneutral axis of css 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 followingone.

Syntax:

double angle= CONCRETE.POD.AngleOfNeutralAxis(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

BalanceHeighCompressionZone

Function returns limit valueof depthof compression zone -value xbal [m], if limit strain of concrete in themost compressive fibre
andstrain of reinforcement on thebeginningof 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 followingone.
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Syntax:

double height = CONCRETE.POD.BalanceHeighCompressionZone(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

CompressivePartOfCss

Function returns polygon (array of point with twocolumns y[m] andz[m]) of compressivepart of cross-section

Syntax:

object polygon= CONCRETE.POD.CompressivePartOfCss(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

CurvatureRes

Returns the resultant valueof curvatureof Css

Syntax:

double cur = CONCRETE.POD.CurvatureRes(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").
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CurvatureY

Returns the curvatureof Css aroundy-axis of CSS

Syntax:

double cur = CONCRETE.POD.CurvatureY(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

CurvatureZ

Syntax: CONCRETE.POD.CurvatureZ(DoubleCSIndex, DoubleForceIndex);

Returns the curvatureof Css aroundz-axis of CSS

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

EffectiveHeight

Function returns effective depthof cross-section ( distance from the furthermost compressed fibre of cross-section to center of
gravity of tensile reinforcement)-valued [m]

Syntax:

double height = CONCRETE.POD.EffectiveHeight(DoubleEffectiveHeightParam);

Where:

l 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 followingone.
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Syntax:

double height = CONCRETE.POD.EffectiveHeight(DoubleCSIndex, DoubleForceIndex, DoubleEffect-
iveHeightParam);

Function returns effective depthof cross-section ( distance from the furthermost compressed fibre of cross-section to center of
gravity of tensile reinforcement)-valued [m]

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l EffectiveHeightParam= 0.9 - default value

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

EquilibriumPlane

Function returns planeof equilibrium (translation in direction x, rotationaroundy axis andz 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 followingone.

Syntax:

object POD = CONCRETE.POD.EquilibriumPlane(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetIntersectionPoints

Function returns intersections (points with coordinates yi[m] andzi [m]) of neutral axis andconcrete cross-section (polygon)
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Syntax:

object points = CONCRETE.POD.GetIntersectionPoints();

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 followingone.

Syntax:

object points = CONCRETE.POD.GetIntersectionPoints(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetIntersectionPointsCount

Function returns intersections points count of neutral axis andconcrete cross-section (polygon)

Syntax:

double count = CONCRETE.POD.GetIntersectionPointsCount();

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 followingone.

Syntax:

double count = CONCRETE.POD.GetIntersectionPointsCount(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

HeightOfCompressionZone

Function returns depthof compression zone (thedistance frommost 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 followingone.

Syntax:

double height = CONCRETE.POD.HeightOfCompressionZone(DoubleCSIndex, DoubleForceIndex);

Where;

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (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 followingone.
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Syntax:

double arm = CONCRETE.POD.InnerLevelArm(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

InnerLevelArm4Param

Function returns inner level arm-value z [m]

Syntax:

CONCRETE.POD.InnerLevelArm4Param(DoubleCSIndex, DoubleForceIndex, Double InnerleverParam, DoubleCal-
cType);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l InnerleverParam - Parameter for calculationwhen InnerLevelArm is calculated from formula. = 0
l CalcType - 0= compression force concrete and tensile force reinforcement, 1= compression forceall tensile forceall

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (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(DoubleCSIndex, DoubleForceIndex, Double Inner-
leverParam, DoubleCalcType);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l InnerleverParam - Parameter for calculationwhen InnerLevelArm is calculated from formula. = 0
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l CalcType
l 0 - compression force concrete and tensile force reinforcement
l 1 - compression forceand tensile forceall

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (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(DoubleCSIndex, DoubleForceIndex, Double Inner-
leverParam, DoubleCalcType);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation
l InnerleverParam - Parameter for calculationwhen InnerLevelArm is calculated from formula. = 0
l CalcType

l 1 - compression forceand tensile forceall
l 0 - compression force concrete and tensile force reinforcement

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

LimitHeighCompressionZone

Function returns limit valueof depthof compression zone -value xlim[m] , if limit strain of concrete in themost compressive fibre
and limit strain of themost 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 followingone.
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Syntax:

double limit = CONCRETE.POD.LimitHeighCompressionZone(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

TensilePartOfCss

Function returns polygon (array of point with twocolumns y[m] andz[m]) of tensile part of cross-section

Syntax:

double object = CONCRETE.POD.TensilePartOfCss(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

TranslationX

Returns the translationof Css in directionof x -axis

Syntax:

double transX = CONCRETE.POD.TranslationX(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").
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Loadanexample: POD

Concrete toolbox - PODForce

Help formethods under group "PODForce"

ForcesFromEquilibriumOfPlane

Function returns internal forces (N,My,Mz) for inputtingplaneof equilibrium (translation in directionof x axis, rotationaroundy axis
andz axis)

Syntax:

CONCRETE.PODForce.LimitHeighCompressionZone(DoubleCSIndex, Double eps0, Double epsY, Double epsZ);

Where:

l CSIndex - Id of cross section
l eps0 - translation in direction x of axis
l epsY - rotationaroundy axis
l epsZ - rotationaroundz axis

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Loadanexample:PODForce

Concrete toolbox - RegionData

Help formethods under group "RegionData"

ArrayOfReinforcement

Function returns array of reinforcement in selected cross-sectionwith thebasic properties - four columns (position y (.PosY) [m],
position z (.PosZ) [m], diameter (.Diameter) [m], areaof reinforcement (.Area) [m2])

Syntax:

object ar = CONCRETE.RegionData.ArrayOfReinforcement(DoubleCSIndex);

Where:

l CSIndex - Id of cross section
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

CssCharacteristicCon

Function returns thebasic cross-section characteristics (ty,tz, A, Iy, Iz, Sy, Sz, Dyz, u) of concrete cross-section

Syntax:

CONCRETE.RegionData.CssCharacteristicCon(DoubleCSIndex, DoubleCSCH_dy_Center, DoubleCSCH_dz_
Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l CSCH_dy_Center - Is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - Is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - Angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

CssCharacteristicReinf

Function returns thebasic cross-section characteristics (ty,tz, A, Iy, Iz, Sy, Sz, Dyz, u) of non-prestressed reinforcement

Syntax:

object charreinf = CONCRETE.RegionData.CssCharacteristicReinf(DoubleCSIndex, DoubleCSCH_dy_Center,
DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l CSCH_dy_Center - Is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - Is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - Angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

RegionArrayOfReinforcement

Function returns array of reinforcement insidedefined regionof the cross-sectionwith thebasic properties - four columns (position y
(.PosY) [m], position z (.PosZ) [m], diameter (.Diameter) [m], areaof reinforcement (.Area) [m2])
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Syntax:

object ar = CONCRETE.RegionData.RegionArrayOfReinforcement(DoubleCSIndex, DoubleAngleCutLine, Double
StripeWidthAboveCutLine, DoubleStripeWidthUnderCutLine, DoubleCoordYCutLine, DoubleCoordZCutLine);

Where:

l CSIndex - Id of cross section
l AngleCutLine - angle of cut line from y-axis of CSS [deg]
l StripeWidthAboveCutLine - Is width of the regionabove line for cuttingof css
l StripeWidthUnderCutLine - Is width of the regionunder line for cuttingof css
l CoordYCutLine - Is y-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]
l CoordZCutLine - Is z-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

RegionCharacteristicCon

Function for calculationof basic css characteristic of part of concrete cross-sectiondefinedby cutting linewith angle andwidth.

Syntax:

object cc = CONCRETE.RegionData.RegionCharacteristicCon(DoubleCSIndex, DoubleAngleCutLine, Double
StripeWidthAboveCutLine, DoubleStripeWidthUnderCutLine, DoubleCoordYCutLine, DoubleCoordZCutLine, Double
CSIndex, DoubleCSCH_dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l AngleCutLine - angle of cut line from y-axis of CSS [deg]
l StripeWidthAboveCutLine - Is width of the regionabove line for cuttingof css
l StripeWidthUnderCutLine - Is width of the regionunder line for cuttingof css
l CoordYCutLine - Is y-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]
l CoordZCutLine - Is z-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]
l CSCH_dy_Center - Is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - Is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - Angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

RegionCharacteristicReinf

Function for calculationof basic css characteristic of reinforcement insideof part of cross-section
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object cr = CONCRETE.RegionData.RegionCharacteristicReinf(DoubleCSIndex, DoubleAngleCutLine, Double
StripeWidthAboveCutLine, DoubleStripeWidthUnderCutLine, DoubleCoordYCutLine, DoubleCoordZCutLine, Double
CSIndex, DoubleCSCH_dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l AngleCutLine - angle of cut line from y-axis of CSS [deg]
l StripeWidthAboveCutLine - Is width of the regionabove line for cuttingof css
l StripeWidthUnderCutLine - Is width of the regionunder line for cuttingof css
l CoordYCutLine - Is y-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]
l CoordZCutLine - Is z-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]
l CSCH_dy_Center - Is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - Is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - Angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

RegionCharacteristicTransf

Function for calculationof basic transformedCss characteristic of part of cross-section

Syntax:

object rct = CONCRETE.RegionData.RegionCharacteristicTransf(DoubleCSIndex, DoubleAngleCutLine, Double
StripeWidthAboveCutLine, DoubleStripeWidthUnderCutLine, DoubleCoordYCutLine, DoubleCoordZCutLine, Double
CSIndex, DoubleCSCH_dy_Center, DoubleCSCH_dz_Center, DoubleCSCH_alfa_rotation);

Where:

l CSIndex - Id of cross section
l AngleCutLine - angle of cut line from y-axis of CSS [deg]
l StripeWidthAboveCutLine - Is width of the regionabove line for cuttingof css
l StripeWidthUnderCutLine - Is width of the regionunder line for cuttingof css
l CoordYCutLine - Is y-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]
l CoordZCutLine - Is z-coordinate of referencepoint for definitionof the line for cuttingof css related to point [0,0]
l CSCH_dy_Center - Is y-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_dz_Center - Is z-coordinate of referencepoint for calculation related to point [0,0]
l CSCH_alfa_rotation - Angle from y axis of css towhich value cs characteristics will be recalculated [deg]

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").
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Loadanexample: RegionData

Concrete toolbox - ReinfBars

Help formethods under group "ReinfBars"

ReinfBars

Functiondirectly returns array of reinforcement in cross section in selected cross-sectionwith thebasic properties - four columns
(position y (.PosY) [m], position z (.PosZ) [m], diameter (.Diameter) [m], areaof reinforcement (.Area) [m2]). Returnedvalues are
sameas used inCS library in dilaogue

Syntax:

object bars = CONCRETE.ReinfBars[doubleReinfID].X or .Y or .D or .Area

Where:

l ReinfID- Id of reinforcement

Loadanexample: ReinfBars

Concrete toolbox - Response

Help formethods 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 followingone.

Syntax:

object forces = CONCRETE.Response.CompressedConcrete(DoubleCSIndex, DoubleForceIndex);

Where:
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l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

CompressedReinf

Function returns resultant force in tensionnon-prestressedbars

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 followingone.

Syntax:

object forces = CONCRETE.Response.CompressedReinf(DoubleCSIndex, DoubleForceIndex);

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Resultant

Function returns resultant force inwholeCss

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 followingone.
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Syntax:

object forces =CONCRETE.Response.Resultant(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (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 followingone.

Syntax:

object forces =CONCRETE.Response.TensionConcrete(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

TensionReinf

Function returns resultant force in tensionnon-prestressedbars

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 followingone.

Syntax:

object forces =CONCRETE.Response.TensionReinf(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (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 followingone.

Syntax:

object forces =CONCRETE.Response.WholeConcrete(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

WholeReinf

Function returns resultant force in non-prestressedbars
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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 followingone.

Syntax:

object forces =CONCRETE.Response.WholeReinf(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex -Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

Loadanexample: Responce

Concrete toolbox - SetForces

Help formethods under group "SetForces"

SetForces

Set forces for ForceIndex equal to 0. This force index is used inmany others concrete commands for select appropriate set of
forces.

Syntax:

CONCRETE.SetForces(DoubleN, DoubleVy, DoubleVz, DoubleMx, DoubleMy, DoubleMz);

Where:

l N -Normal force
l Vy - Shear force inY-axis direction
l Vz - Shear force inZ-axis direction
l Mx - Torsionmoment
l My - Bendingmoment aroundY-axis
l Mz - Bendingmoment aroundZ-axis
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SetForcesId

Set forces for specifiedForceIndex. This force index is used inmany others concrete commands for select appropriate set of
forces.

Syntax:

CONCRETE.SetForcesId(DoubleForceIndex, DoubleN, DoubleVy, DoubleVz, DoubleMx, DoubleMy, DoubleMz);

Where;

l ForceIndex - Id of forces for calculation
l N -Normal force
l Vy - Shear force inY-axis direction
l Vz - Shear force inZ-axis direction
l Mx - Torsionmoment
l My - Bendingmoment aroundY-axis
l Mz - Bendingmoment aroundZ-axis

Loadanexample:SetForces

Concrete toolbox - Shear

Help formethods under group "Shear"

AngleShearForceResultant

Function returns angle of shear force resultant from y-axis of css

Syntax:

double angle= CONCRETE.Shear.AngleShearForceResultant(DoubleVdEy, DoubleVdEz);

Where:

l VdEy - Shear force in directionof y-axis of css
l VdEz - Shear force in directionof z-axis of css
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CssDimension

Function returns dimensionof cross-section in inputteddirection crossing the inputtedpoint

Syntax:

double dimension= CONCRETE.Shear.CssDimension(DoubleCSIndex, DoubleWidthPointY, DoubleWidthPointZ,
DoubleRotAngle);

Where:

l CSIndex- Id of cross section
l WidthPointY- Is y-coordinate of referencepoint for definitionof the line for calculationdimensionof css related to point

[0,0]
l WidthPointZ - Is z-coordinate of referencepoint for definitionof the line for calculationdimensionof css related to point

[0,0]
l RotAngle - Angle for calculationdimensionof css from y-axis of CSS indeg

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

EffectiveHeigthProjection

Function returns effective depthof Css recalculated to defineddirectiondrec [m]

Syntax:

double height = CONCRETE.Shear.EffectiveHeigthProjection(DoubleCalcMode, DoubleRotAngle, Double
EffectHeithParam);

Where:

l CalcMode - Unusedparam. Set 0
l RotAngle - Angle from y axis of css towhich valuedwill be recalculated [deg]
l EffectHeithParam -Coefficient for calculationeffective depth, if this value cannot be calculated from planeof 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 followingone.
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Syntax:

double height =CONCRETE.Shear.EffectiveHeigthProjection(DoubleCSIndex, DoubleForceIndex, DoubleRotAngle,
DoubleEffectHeithParam);

Where:

l CSIndex- Id of cross section
l ForceIndex - Id of forces for calculation
l RotAngle - Angle from y axis of css towhich valuedwill be recalculated [deg]
l EffectHeithParam -Coefficient for calculationeffective depth, if this value cannot be calculated from planeof deform-

ation, d=x*h

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (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 defineddir-
ection -value zrec+ [m]

Syntax:

double armPart = CONCRETE.Shear.InnerLeverArmPartNegProjection(DoubleCSIndex, DoubleForceIndex, Double
RotAngle, Double InnerLeverParam, DoubleCalcType);

Where:

l CSIndex- Id of cross section
l ForceIndex - Id of forces for calculation
l RotAngle - Angle from y axis of css towhich value is recalculated [deg]
l InnerLeverParam -Coefficient for calculation inner lever arm, if this value cannot be calculated from planeof deformation,

zcal =InnerLeverParam*dcal
l CalcType - Typeof calculation inner lever arm

l 0 - inner lever arm is calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,
l 1 - inner lever arm is calculated from eccentricity of all compresive forces andall tensile forces

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (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 defineddirection -value
zrec+ [m]
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Syntax:

double armPart = CONCRETE.Shear.InnerLeverArmPartPosProjection(DoubleCSIndex, DoubleForceIndex, Double
RotAngle, Double InnerLeverParam, DoubleCalcType);

Where:

l CSIndex- Id of cross section
l ForceIndex - Id of forces for calculation
l RotAngle - Angle from y axis of css towhich value is recalculated [deg]
l InnerLeverParam -Coefficient for calculation inner lever arm, if this value cannot be calculated from planeof deformation,

zcal =InnerLeverParam*dcal
l CalcType - Typeof calculation inner lever arm

l 0 - inner lever arm is calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,
l 1 - inner lever arm is calculated from eccentricity of all compresive forces andall tensile forces

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

InnerleverArmProjection

Function returns inner lever arm of Css recalculated to defineddirection zrec [m]

Syntax:

double armProj = CONCRETE.Shear.InnerleverArmProjection(DoubleCalcMode, DoubleRotAngle, Double Inner-
LeverParam, DoubleCalcType);

Where:

l CalcMode - Unusedparam. Set 0
l RotAngle - Angle from y axis of css towhich valuedwill be recalculated [deg]
l InnerLeverParam -Coefficient for calculation inner lever arm, if this value cannot be calculated from planeof deformation,

zcal =InnerLeverParam*dcal
l CalcType - Typeof calculation inner lever arm

l 0 - inner lever arm is calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,
l 1 - inner lever arm is calculated from eccentricity of all compresive forces andall 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 followingone.
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Syntax:

double armProj = CONCRETE.Shear.InnerleverArmProjection(DoubleCSIndex, DoubleForceIndex, DoubleRotAngle,
Double InnerLeverParam, DoubleCalcType);

Where:

l CSIndex- Id of cross section
l ForceIndex - Id of forces for calculation
l RotAngle - Angle from y axis of css towhich value is recalculated [deg]
l InnerLeverParam -Coefficient for calculation inner lever arm, if this value cannot be calculated from planeof deformation,

zcal =InnerLeverParam*dcal
l CalcType - Typeof calculation inner lever arm

l 0 - inner lever arm is calculated from eccentricity of forces in compressive concrete and in tensile reinforcement,
l 1 - inner lever arm is calculated from eccentricity of all compresive forces andall tensile forces

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

PositionWidthCssForShear

Function returns distance from the center of cross-section, where valueWidthCssForShear is calculated

Syntax:

object pos = CONCRETE.Shear.PositionWidthCssForShear(DoubleCSIndex, DoubleForceIndex, Double
TypeOfArea);

Where:

l CSIndex- Id of cross section
l ForceIndex - Id of forces for calculation
l TypeOfArea - Is typeof area , when theminimumwidth is calculated

l 0 - in tensionareaof the concrete,
l 1 - areabetween resultant of force in compressive concrete and tensile reinforcement , it means within inner

lever arm

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

ShearForceResultant

Function calculate and returns resultant of shear forceVEd = (VEdy
2 + VEdz

2)0.5
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Syntax:

double forces = CONCRETE.Shear.ShearForceResultant(DoubleVdEy, DoubleVdEz);

Where:

l VdEy - Shear force in directionof y-axis of css
l VdEz - Shear force in directionof z-axis of css

WidthCssForShear

Function returns theminimumwidth of cross-section in selectedareaperpendicular to resultant of shear force -bw[m]

Syntax:

doublewidth= CONCRETE.Shear.WidthCssForShear(DoubleCSIndex, DoubleForceIndex, DoubleTypeOfArea);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
l TypeOfArea - Is typeof area , when theminimumwidth is calculated

l 0 - in tensionareaof the concrete,
l 1 - areabetween resultant of force in compressive concrete and tensile reinforcement , it means within inner

lever arm

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

WidthCssGeneral

Function returns dimensionof cross-section in inputteddirection crossing the inputtedpoint

Syntax:

doublewidth= CONCRETE.Shear.WidthCssGeneral(DoubleWidthPointY, DoubleWidthPointZ, DoubleRotAngle);

Where:

l WidthPointY - Is y-coordinate of referencepoint for definitionof the line for calculationdimensionof css related to point

[0,0]
l WidthPointZ - Is z-coordinate of referencepoint for definitionof the line for calculationdimensionof css related to point

[0,0]
l RotAngle - Angle for calculationdimensionof css from y-axis of CSS indeg
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Loadanexample: Shear

Concrete toolbox - SpacingCover

Help formethods under group "SpacingCover"

CoverReinf

Function returns minimumdistanceof theall or selected reinforcement bar from nearest theedgeof cross-section in defineddir-
ection. Thedirection is definedby theangle (for example straight line in directionof planeof deformation).

Syntax:

double dist = CONCRETE.SpacingCover.CoverReinf(DoubleCSIndex, DoubleDirAngle, DoubleBarIndex);

Where:

l CSIndex - ID of cross-section
l DirAngle - Angle for calculation cover from y-axis of CSS indeg
l BarIndex - Is index of bar for which the concrete cover will be calculated (if BarIndex=-1, theminimum cover from all bars

of reinforcement will be calculated)

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

MaxSpacingReinf

Function returns maximum center to center spacingof non-prestressedbars for defined typeof reinforcement anddirection.

Syntax:

doublemax = CONCRETE.SpacingCover.MaxSpacingReinf(DoubleCSIndex, DoubleForceIndex, DoubleReinfType,
DoubleDirType);

Where:

l CSIndex - ID of cross-section
l ForceIndex - Id of forces for calculation
l ReinfType - Typeof reinforcement

l 0 - all reinforcement,
l 1 - only tensile reinforcement,
l 2 - only compressive reinforcement

l DirType - Is directionof edges, for which thedistancewill be checked (0=bars at edges in all direction,1=bars at edges in

directionof y axis of css,bars at edges in directionof z axis of css)
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

MinSpacingReinf

Function returns minimum clear spacing (spacingbetweensurfaces of bars) of non-prestressedbars for defined typeof rein-
forcement anddirection.

Syntax:

doublemin= CONCRETE.SpacingCover.MaxSpacingReinf(DoubleCSIndex, DoubleForceIndex, DoubleReinfType,
DoubleDirType);

Where:

l CSIndex - ID of cross-section
l ForceIndex - Id of forces for calculation
l ReinfType - Typeof reinforcement

l 0 - all reinforcement,
l 1 - only tensile reinforcement,
l 2 - only compressive reinforcement

l DirType - Is directionof edges, for which thedistancewill be checked (0=bars at edges in all direction,1=bars at edges in

directionof y axis of css,bars at edges in directionof z axis of css)

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

Loadanexample: SpacingCover

Concrete toolbox - Stirrup

Help formethods under group "Stirrup"

CreateStirrup

Function creates stirrupand returns index of stirrup, if stirrupwas created

Syntax:

CONCRETE.Stirrup.CreateStirrup(DoubleStirrupID, DoubleDiameter, DoubleAngleStirrup, DoubleDistanceOfStir-
rup, DoubleStirrupFyk, Object ArrayPointsStirrup);

Where:
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l StirrupID - ID of stirrup, whichwill be created
l Diameter - Diameter of stirrupdss
l AngleStirrup - Angle of stirrup [deg] from horizontal axis -axis x of themember
l DistanceOfStirrup - Is centre-to centre spacingof stirrup s [m] in directionof member axis - axis x
l StirrupFyk - Characteristic yield strengthof shear reinforcement [Pa]
l ArrayPointsStirrup - Array of points of stirrup vertexes with twocolumns (coordinate y[m] andz[m])

NumberOfStirrupLinks

Function returns number of stirrup links (intersectionof stirrups link with the cut line).

Syntax:

double num= CONCRETE.Stirrup.NumberOfStirrupLinks(DoubleStirrupID, DoublePointCoordY, Double
PointCoordZ, DoubleAngle);

Where:

l StirrupID - ID of stirrup, whichwill be created
l PointCoordY - Is y-coordinate of referencepoint for definitionof the cut lineof css related to point [0,0]
l PointCoordZ - Is z-coordinate of referencepoint for definitionof the cut lineof css related to point [0,0],
l Angle - Angle of cut line from y-axis of CSS indeg

Loadanexample: Stirrup

Concrete toolbox - StirrupAsw

Help formethods under group "StirrupAsw"

ClearStirrupZones

Clears all inputed zones.

Syntax:

CONCRETE.StirrupAsw.ClearStirrupZones();
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CreateStirrupZone

Function creates stirrup zones and returns index of zone, if zonewas created.

Syntax:

CONCRETE.StirrupAsw.CreateStirrupZone(DoubleZoneID, DoubleXbeg, DoubleXend, DoubleNum-
berOfStirrupLinks, Array ShapeOfStirrup, Array PositionOfStirrup, DoubleFywk);

Where:

l StirrupID - ID of stirrup, whichwill be created
l Xbeg - Is x coordinate of begin point of the zoneon themember (in directionof member axis)
l Xend - Is x coordinate of the theendpoint of the zoneon themember (in directionof member axis)
l NumberOfStirrupLinks - Number of stirrup links (if NumberOfStirrupLinks = 0, thenumber of stirrup links will be calcuated

automatically with using functionNumberOfStirrupLinks, elsedefined valuewill be taken into account )
l ShapeOfStirrup - Array of points of stirrup vertexes with three columns (coordinate y[m], z[m], ID of stirrup shape)
l PositionOfStirrup - Array of with 4 column (positionof stirrup in zone fromXbeg [m], diamater of stirrup [m], angle of stir-

rup from x axis of themember [rad],number of stirrupat definedposition )
l Fywk - Is characteristic yield strengthof shear reinforcement

Loadanexample: StirrupAsw

Concrete toolbox - StressStrain

Help formethods under group "StressStrain"

GetCountFibresConcrete

Function returns number of concrete fibers in cross-section.

Syntax:

double numFibConc = CONCRETE.StressStrain.GetCountFibresConcrete(DoubleCSIndex);

Where:

l CSIndex - Id of cross section

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").
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GetCountFibresReinforcement

Function returns number of non-prestressedbars of reinforcement in cross-section.

Syntax:

double numFibReinf = CONCRETE.StressStrain.GetCountFibresReinforcement(DoubleCSIndex);

Where:

l CSIndex - Id of cross section

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetExtremeStrainOfConcreteMax

Function returns maximum valueof strain from all concrete fibres.

Syntax:

double extremeMaxConc =CONCRETE.StressStrain.GetExtremeStrainOfConcreteMax(DoubleCSIndex, DoubleFor-
ceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetExtremeStrainOfConcreteMin

Function returns minimum valueof strain from all concrete fibres.

Syntax:

double extremeMinConc = CONCRETE.StressStrain.GetExtremeStrainOfConcreteMin(DoubleCSIndex, DoubleFor-
ceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetExtremeStrainOfReinfMax

Function returns maximum valueof strain from all non-prestressedbars of reinforcement.

Syntax:

double extremeMaxReinf = CONCRETE.StressStrain.GetExtremeStrainOfReinfMax(DoubleCSIndex, DoubleFor-
ceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetExtremeStrainOfReinfMin

Function returns minimum valueof strain from all non-prestressedbars of reinforcement.

Syntax:

double extremeMinReinf = CONCRETE.StressStrain.GetExtremeStrainOfReinfMin(DoubleCSIndex, DoubleFor-
ceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetExtremeStressOfConcreteMax

Function returns maximum valueof stress from all concrete fibres.
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Syntax:

double extremeStressMaxConc = CONCRETE.StressStrain.GetExtremeStressOfConcreteMax(DoubleCSIndex,
DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetExtremeStressOfConcreteMin

Function returns minimum valueof stress from all concrete fibres.

Syntax:

double extremeStressMinConc = CONCRETE.StressStrain.GetExtremeStressOfConcreteMin(DoubleCSIndex,
DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetExtremeStressOfReinfMax

Function returns maximum valueof stress from all non-prestressedbars of reinforcement.

Syntax:

double extremeStressMaxReinf = CONCRETE.StressStrain.GetExtremeStressOfReinfMax(DoubleCSIndex, Double
ForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetExtremeStressOfReinfMin

Function returns minimum valueof stress from all non-prestressedbars of reinforcement.

Syntax:

double extremeStressMaxReinf =CONCRETE.StressStrain.GetExtremeStressOfReinfMin(DoubleCSIndex, Double
ForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetFiberReinfDiameter

Function returns bar diameter for non-prestressedbar index in actual cross section.

Syntax:

double diam= CONCRETE.StressStrain.GetFiberReinfDiameter(Double Index);

Where:

l Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

double diam= CONCRETE.StressStrain.GetFiberReinfDiameter(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetFibreExtremeStrainMax

Function returns index of concrete fibre, where is maximum valueof strain.

Syntax:

double fiberIdExStrMax =CONCRETE.StressStrain.GetFibreExtremeStrainMax(DoubleCSIndex, DoubleFor-
ceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

GetFibreExtremeStrainMin

Function returns index of concrete fibre, where is minimum valueof strain.

Syntax:

double fiberIdExStrMin= CONCRETE.StressStrain.GetFibreExtremeStrainMin(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetFibreExtremeStressMax

Function returns index of concrete fibre , where is maximum valueof stress.

Syntax:

double fiberIdExStressMax = CONCRETE.StressStrain.GetFibreExtremeStressMax(DoubleCSIndex, DoubleFor-
ceIndex);

Where:
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l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetFibreExtremeStressMin

Function returns index of concrete fibre , where is minimum valueof stress.

Syntax:

double fiberIdExStressMin= CONCRETE.StressStrain.GetFibreExtremeStressMin(DoubleCSIndex, DoubleFor-
ceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

GetFibrePositionConcrete

Function returns index of concrete fibre , where is minimum valueof stress in actual cross section.

Syntax:

object point = CONCRETE.StressStrain.GetFibrePositionConcrete(Double Index);

Where:

l Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

object point = CONCRETE.StressStrain.GetFibrePositionConcrete(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetFibrePositionReinf

Function returns non-prestressedbar position for given index in actual cross section.

Syntax:

object point = CONCRETE.StressStrain.GetFibrePositionReinf(Double Index);

Where;

l Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

object point = CONCRETE.StressStrain.GetFibrePositionReinf(DoubleCSIndex, Double Index);

Where

l CSIndex - Id of cross section
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetLimitStrainOfConcrete

Function returns limit valueof strain in selected concrete fibre in actual cross section.

Syntax:

double limStrainConc = CONCRETE.StressStrain.GetLimitStrainOfConcrete(Double Index);

Where:

l Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.
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Syntax:

double limStrainConc =CONCRETE.StressStrain.GetLimitStrainOfConcrete(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetLimitStrainOfReinf

Function returns limit valueof stain in selectednon-prestressedbar of reinforcement in actual cross section.

Syntax:

double limStrReinf = CONCRETE.StressStrain.GetLimitStrainOfReinf(Double Index);

Where:

l Index - Fibre index

Values are computed for default cross-section (CssID = 0, viz "CreateCS").

This syntax is obsolete, please, use followingone.

Syntax:

double limStrReinf = CONCRETE.StressStrain.GetLimitStrainOfReinf(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

GetLimitStressOfConcrete

Function returns limit valueof stress in selected concrete fibre in actual cross section.

Syntax:
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double limStressConc = CONCRETE.StressStrain.GetLimitStressOfConcrete(Double Index);

Where:

l Index - Fibre index

This syntax is obsolete, please, use followingone.

Syntax:

double limStressConc = CONCRETE.StressStrain.GetLimitStressOfConcrete(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index

GetLimitStressOfReinf

Function returns limit valueof stress in selectednon-prestressedbar of reinforcement in actual cross section.

Syntax:

double limStressReinf = CONCRETE.StressStrain.GetLimitStressOfReinf(Double Index);

Where:

l Index - Fibre index

Syntax:

double limStressReinf = CONCRETE.StressStrain.GetLimitStressOfReinf(DoubleCSIndex, Double Index);

Where:

l CSIndex - Id of cross section
l Index - Fibre index

GetReinfExtremeStrainMax

Function returns index of non-prestressedbar of reinforcement, where is maximum valueof strain.
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Syntax:

double index = CONCRETE.StressStrain.GetReinfExtremeStrainMax(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

GetReinfExtremeStrainMin

Function returns index of non-prestressedbar of reinforcement, where is minimum valueof strain.

Syntax:

double index = CONCRETE.StressStrain.GetReinfExtremeStrainMin(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetReinfExtremeStressMax

Function returns index of non-prestressedbar of reinforcement, where is maximum valueof stress.

Syntax:

double index = CONCRETE.StressStrain.GetReinfExtremeStressMax(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetReinfExtremeStressMin

Function returns index of non-prestressedbar of reinforcement, where is minimum valueof stress.
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Syntax:

double index = CONCRETE.StressStrain.GetReinfExtremeStressMin(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetStrainOfConcrete

Function returns valueof strain in selected concrete fibre in actual cross section.

Syntax:

double strain = CONCRETE.StressStrain.GetStrainOfConcrete(Double Index);

Where:

l 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 followingone.

Syntax:

double strain = CONCRETE.StressStrain.GetStrainOfConcrete(DoubleCSIndex, Double, ForceIndex, Double Index);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetStrainOfReinf

Function returns valueof stain in selectednon-prestressedbar of reinforcement in actual cross section.
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Syntax:

double strain = CONCRETE.StressStrain.GetStrainOfReinf(Double Index);

Where:

l 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 followingone.

Syntax:

double strain = CONCRETE.StressStrain.GetStrainOfReinf(DoubleCSIndex, Double, ForceIndex, Double Index);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
l Index - Fibre index

GetStressOfConcrete

Function returns valueof stress in selected concrete fibre in actual cross section.

Syntax:

double stress = CONCRETE.StressStrain.GetStressOfConcrete(Double Index);

Where:

l 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 followingone.
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Syntax:

double stress = CONCRETE.StressStrain.GetStressOfConcrete(DoubleCSIndex, Double, ForceIndex, Double
Index);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

GetStressOfReinf

Function returns valueof stress in selectednon-prestressedbar of reinforcement in actual cross section.

Syntax:

double stress = CONCRETE.StressStrain.GetStressOfReinf(Double Index);

Where:

l 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 followingone.

Syntax:

double stress = CONCRETE.StressStrain.GetStressOfReinf(DoubleCSIndex, Double, ForceIndex, Double Index);

Function returns valueof stress in selectednon-prestressedbar of reinforcement.

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
l Index - Fibre index

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

- 418 -



Chapter 104

Loadanexample: StressStrain

Concrete toolbox - Torsion

Help formethods under group "Torsion"

AdditionalStrainReinf

Returns max. strain in reinforcement for Css with linear diagram, andonly inputedaxial force

Syntax:

doublemaxStrain= CONCRETETorsion.AdditionalStrainReinf(DoubleCSIndex, DoubleAddTensionForce);

Where:

l CSIndex - Id of cross section
l AddTensionForce - Tension forces addedon theCSS

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

CreateEffRectCssForTorsion

Function creates rectangular concrete cross-section to perimeter andareaof target andsource css were sameand retursn ID of
cross-section.

Syntax:

CONCRETE.Torsion.CreateEffRectCssForTorsion(DoubleCssIDTarget, DoubleCssIDSource);

Where:

l CssIDTarget - Id of target Css
l CssIDSource - Id of sourceCss

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

CreateGeneralCssForTorsion

Function returns polygon (array of point - y[m] andz[m] coordinate) of thin-walled cross-section for torsionaccording to selecting
type (0-outer polygon, 1-center linepolygon, 2-inner polygon).
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Syntax:

CONCRETE.Torsion.CreateGeneralCssForTorsion(DoubleCssIDTarget, DoubleCssIDSource, Double
EffectWallThickness,DoubleStirrupID);

Where:

l CssIDTarget - Id of target Css
l CssIDSource - Id of sourceCss
l EffectWallThickness - Effectivewall thickenss
l StirrupID - Id of stirrup

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

LongReinAreaForTorsion

Function returns areaof longitudinal reinforcement enclosedby stirrupand insideof defined strip from theedgeof the stirrup for tor-
sion.

Syntax:

double area= CONCRETE.StressStrain.LongReinAreaForTorsion(DoubleCSIndex, DoubleStirrupID, Double
StripeWidth);

Where:

l CSIndex - Id of cross section
l StirrupID - Id of stirrup
l StripeWidth -Width of stripe

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

MinDistReinfInsideStirrup

Function returns minimumdistancebetweenedgeof the cross-sectionandcenter of bar of longitudinal reinforcement enclosedby
selected stirrupand insidedefine stripe from theedgeof stirrup.

Syntax:

double dist = CONCRETE.Torsion.MinDistReinfInsideStirrup(DoubleCSIndex, DoubleStirrupID, DoubleStripeWidth);

Where:

l CSIndex - Id of cross section
l StirrupID - Id of stirrup
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l StripeWidth -Width of stripe

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

ParameterAkFromEffRectCSS

Function returns valueAk [m
2] calculated for effective rectangular cross-section.

Syntax:

doubleAk = CONCRETE.Torsion.ParameterAkFromEffRectCSS(DoubleCSIndex, DoubleEffectWallThickness);

Where:

l CSIndex - Id of cross section
l EffectWallThickness - Effectivewall thickenss

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

ParameterAkFromEffRectCSS

Function returns valueAk[m
2] (areaenclosedby definedpolygon) for check torsion.

Syntax:

doubleAk = CONCRETE.Torsion.ParameterAkFromEffRectCSS(Array PolygonPoints);

Where :

l PolygonPoints - Nameof array with points of polygon.

ParameterAkFromTorGenCss

Function returns valueAk[m
2] (areaenclosedby center-lineof general cross-section for torsion, createdby functionCreateGen-

eralCssForTorsion) for check torsion.

Syntax:

CONCRETE.Torsion.ParameterAkFromTorGenCss(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

ParameterUkFromEffRectCss

Function returns valueuk [m] calculated for effective rectangular cross-section.

Syntax:

double uk = CONCRETE.Torsion.ParameterUkFromEffRectCss(DoubleCSIndex, DoubleEffectWallThickness);

Where:

l CSIndex - Id of cross section
l EffectWallThickness - Effectivewall thickenss

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

ParameterUkFromPolygon

Function returns valueuk[m] (perimeter of definedpolygon) for check torsion.

Syntax:

double uk = CONCRETE.StressStrain.ParameterUkFromPolygon(Array PolygonPoints);

Where:

l PolygonPoints - Nameof array with points of polygon.

ParameterUkFromTorGenCss

Function returns valueuk[m] (perimeter of center-lineof general cross-section for torsion, createdby functionCreateGen-
eralCssForTorsion).

Syntax:

double uk = CONCRETE.Torsion.ParameterUkFromTorGenCss(DoubleCSIndex, DoubleForceIndex);

Where:

l CSIndex - Id of cross section
l ForceIndex - Id of forces for calculation
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Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS") and forces have tobeset
withmethodSetForcesId (with appropriate ID, viz "SetForces").

PolygonCssForTorsion

Function returns polygon (array of point - y[m] andz[m] coordinate) of thin-walled cross-section for torsionaccording to selecting
type (0-outer polygon, 1-center linepolygon, 2-inner polygon).

Syntax:

object polygon= CONCRETE.Torsion.PolygonCssForTorsion(DoubleCSIndex, DoubleEffectWallThickness, Double
EffectWallThickness, DoubleStirrupID);

Where:

l CSIndex - Id of cross section
l EffectWallThickness - Effectivewall thickenss
l PolygonType -

l 0 - outer polygon,
l 1 - center linepolygon,
l 2 - inner polygon

l StirrupID - Id of stirrup

Cross-sectionhave tobecreatedwithmethodCreateCS (with appropriate ID, viz "CreateCS").

Loadanexample: Torsion
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Libraries

Please, find the chapter about addingandmodifying libraries here.

IDs in standard libraries consist of twoparts:

1. bluepart - target IO node - determines fromwhich library the value should be read;
2. redpart - indicates whichproperty/parameter from the library should beused (see chapter about IDs in standard libraries).

- 424 -



Chapter 106

Available cross-sections in the Steel section library

Thesteel cross-section library contains common rolled sections:

l I, IPE, IPN, HEA, HEB, HEMprofiles;
l U, UPE, UPN, 2xU boxes;
l Circular tubes, square (box), rectangular sections (cold-formed, hot-rolled);
l L-sections - equal-legangles;
l L-sections - unequal-legangles;
l T-sections (rolledor cut from I-sections);
l Circular bars.

- 425 -



List of ID codes

Steel cross sections:

CS.SectionName Cross section name

CS.SectionImage Cross section type image

CS.Geometry.FormCode

Cross section type:

0 = NotDefined

1 =I, IPE, HEA, HEB, HEM

2 = Tube

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.tf 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.Iy Moment of inertia - 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.Iz 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.Iw Warping constant

CS.Geometry.ss Length of the 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.Reinf.n1 Number of bars on top

CS.Reinf.Cover1 Top bars concrete cover

CS.Reinf.φ1 Top bars diameter

CS.Reinf.n2 Number of bars on bottom

CS.Reinf.Cover2 Bottom bars concrete cover

CS.Reinf.φ2 Bottom bars diameter

New concrete cross sections:

Thenew concrete cross section library adds some functionality to theold one. It allows touse various cross section shapes, rein-
forcement templates or stirrup shapes.

Load theexample: ConcreteSectionLibrary.cls

IO 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.Reinforcement.Bar Array of bars of longitudinal reinforcement

Beam.Reinforcement.c_min Min cover of longitudinal reinforcement

Beam.Reinforcement.c_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_
ss

Average area of stirrups per meter [m2/m]

Beam.Reinforcement.StirrupChars.D Average diameter of stirrup bar

Beam.Reinforcement.StirrupChars.Ns Number of stirrup bars in one layer

Beam.Reinforcement.StirrupChars.Angle Average angle of the stirrups (0°= horizontal, 90°= vertical)

Beam.Reinforcement.StirrupChars.Branch

Array of arrays of points which defines the stirrup shape.

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

STEEL.EC.fy Yield stress

STEEL.EC.fu Ultimate strength

STEEL.EC.Es Modulus of elasticity (compression, tension)

STEEL.EC.G Shear modulus

STEEL.EC.n Factor of transverse deformation

STEEL.EC.g Density

STEEL.EC.a 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_c1 Compressive strain in concrete at limit stress fc

CONCRETE.EC.eps_cu1 Ultimate compressive strain in concrete at stress fc

CONCRETE.EC.eps_c2 Compressive strain in concrete at limit strength

CONCRETE.EC.eps_cu2
Ultimate compressive strain in concrete atmaximum
strength

CONCRETE.EC.eps_c3
Compressive strain in concrete at the limit strengths
- according to bilinear diagram

CONCRETE.EC.eps_cu3
Ultimate compressive strain in concrete atmaximum
strengths - according to bilinear diagram

CONCRETE.EC.n Exponent according to table 3.1 ČSNEN 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.ft90k Tensile strength perpendicular to grain

TIMBER.EC.fc0k Compression strength parallel to grain

TIMBER.EC.fc90 Compression strength perpendicular to grain

TIMBER.EC.fvk Shear strength

TIMBER.EC.E0 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

TIMBER.EC.G Shear modulus

TIMBER.EC.r Density

- 430 -



Chapter 111

The list of ID codes

Bolt_D Bolt diameter

Bolt_A Bolt area

Bolt_Anet Bolt area on threads

Bolt_fyb Yield strength of the bolt material

Bolt_fub Ultimate strength of the bolt material

Bolt_Material Bolt material (double)

- 431 -



Code editor directives

#region ... #endregion

Thepair directives #regionand#endregionallow for the codecontainedwithin these commands tobecollapsedandexpandedby
using icons (seepicture below).

Syntax:

#region

#endregion

- the first command is abegin of the region, the secondone is end

Example
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Automatic tests
TheBUILDER applicationenables theuser to create sets of automatic tests anduse these to check a calculation form in common
andextremecases.
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About automatic tests

Automatic tests allows theuser to check andcorrect results in his forms.

l Createanew calculation form;
l Definewhich variables are the results;
l Define input values by themanager;
l Test the form using the tool.

Theautomatic tests check if the results of the tested forms remain the same for the same input. Thecheck is doneby asimple tool
which calculates the form andcompares thenew results with theoriginal ones.
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Create automatic tests

What can be tested

Anautomatic test is definedby two files. Thecalculation *.CLC file, and the filewith input values and results - format TestIO.

*.TestIO is a filewhich contains input andoutput values for the calculations. It is created in theBuilder application. If the file is open,
it canbeeditedandviewedoutside theSDF applications. It contains aname for the calculation, input values and results for the
markedvariables.

One test may containmore sets for onecalculation. OneTest IO canbeused for commonandextremesituations at the same
time.

1. Orangepart - first input data
2. Bluepart - second input data for the samecalculation

Creating the test

TestIO files aregenerated in theBUILDER. Thedefault values areusedas input andoutput values.

Results which should be checkedmust bemarkedby ID in the table of variables as Result.1, Result.2 ... The table of variables may
contain a randomnumber of results.
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Input values and results canbeeditedafterwards in the *.TesyIO file. The file is not editable fromwithin theBUILDER.

UseMainMenu> Tools > Addnew auto test. Set thename for the first set of input values (e.g. Concrete_press_rectangle_check).

Thedefault TestIO file is createdautomatically when the command is used for the first time. Thenameof theTestIO is the same
as thenameof theCLS file.

Theuser can saveanew set from theAuto test manager. Use thebutton "Add test" and the input andoutput values from
table of variables will be saved to the *.TestIO file. Theuser needs to defineaname for the set.

Theset name is saved to the *.TestIO file as "Description".

Thenext runof the commandwill save thenext set of input andoutput values to the same file.

If the file TestIO is deleted, the file is generatedautomatically againwhen the command it used. Thevalues from thedeleted file are
lost.

Auto test manager

Themanager loads savedsets from theTestIO filewith the samenameas the current form.

One row refers to oneset of input andoutput values. A test is definedby its name, dataat themoment it was addedandauthor.
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Add test

Thebutton "Add test"works in the sameway as Tools> Addnew auto test set. It adds anew set of input andoutput values from
table of variables to the file *.TestIO.

Edit test

If the test set is added to theTestIO file, then ti canbeediteddirectly outside theSDF applications or it canbecreatedagain, with
changes.

Inserting the inputs andoutputs to the table of variables is possible through theAuto test Manager:

1. Open theAuto test Manager;
2. Select the set which should be loadedback to theBUILDER;
3. User thebutton "Load test input;"
4. Close theManager.

Deactivate test set

A test set can temporally bedeactivated. Use the check-box on the corresponding row. The tests whichare checkedareactivated
andwill run.

Theconditionof the check-box is visible in the *.TestIO file as value0 for the item "Active."
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Delete test set

A test set canbedeleted in theManager:

1. Select the test set which should bedeleted; it is indicated in blue.
2. Use thebutton "Delete test";
3. Confirmwith 'OK.'
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Run and evaluation of the test

The test runs in the separate applicationCalculationTester. This application runs the tests anddisplay their results in the left part of
thedialogue.

The list of automatic tests canbesaved in theXML file.

The tree in the right part displays the list of prepared tests. Usebuttons on the toolbar toAddgroupandAddsubgroup to the tree.
UseAddcalculation to addacalculationand its TestIO to the tree. It will beadded to the selectedgroup. Theapplication loads CLS
(it automatically creates CLC) or CLC. TestIO is automatically loaded to the selected calculation. UsebuttonAdd test I/O toadd
additional TestIO file to already addedcalculation.

All CLC files andnames of calculation sets aredisplayed in the tree.

UsebuttonRun to run tests. The left part display results of tests. Eachset is evaluated separately.

If the test runs OK, it is displayedby thegreencolour. If the test fails, it is displayedby the red colour. The left part display the
wrong result andexpected valuebehind symbol !=.
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Important rules when creating a new form
This chapter summarizes all known issues andFAQ onhow to create agoodcalculation form. What should be included, whoshould
handle translations, what about formatting, etc.?

The dialogue

Fill thedialogue in theBuilder application. This is oneof the things that will be visible in theUser application.

AddALLvariables that should bemanually defined. Addall libraries whichareused.

Long calculation

A longcalculation is usually messy. Try to split it tomore separate forms or use lots of conditions.

Exampleof conditions:

l IF (material) {...codewhichdisplays material characteristics...} - theend-user candecide if thematerial characteristics

are visible by usinga check-box in thedialogue;
l IF (pictures) {...codewhichdisplays image...} - theend-user candecidewhether apicture should be visible (this condition

canbeapplied inmany places in the code);
l IF (remark) {...codewhichdisplays additional informationabout the calculation...} - theuser candecide if theadditional

notes and remarks should be visible.

Exampleof splitting:

l object load= LoadExternCLC("Load_calculation.clc"); - this code loads aseparate form named "Load_calculation.clc" to

the current form;
l load.Calculate(false); - the variables from theexternal *.CLC are takenas defined there; thesewill not beoverwrittenby
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the values in the current calculation;
l or load.Draw(true); - theexternal calculation is displayed in the current form.

ID

Thecolumn 'ID' in the table of variables was originally meant formaterial ID.

WriteCS.Geometry.H in the column 'ID' and this variablewill be connected to the cross-sectionheight in the library Steel steel-sec-
tions. Theend-user should only define the library item by selectingwith thearrows in the library component in thedialogue; not all
parameters whichare connected to the library by ID.

Translation

Split texts

Theparts that should be translated should be separated from parts that donot need tobe translated.

Example:

Replace this:

TEXT("|N↓Ed←|>N↓c,bal←=> "& VAL(N↓Ed←/1000, 2) & " kN > "& VAL(N↓c,bal←/1000, 2) & "kN => Thecasewith pre-
vailing compression");

With this:

TEXT("|N↓Ed←|>N↓c,bal←=> "& VAL(N↓Ed←/1000, 2) & " kN > "& VAL(N↓c,bal←/1000, 2) & "kN");
TEXT("=> Thecasewith prevailing compression");

Pictures

Text is createdby theTEXT command. If it is includedas apicture, it will not bepossible to translate it afterwards.

Text canbemovedonapicture by formatting in the layout; it is possible to numbers pictures consecutively or addcaptions under
pictures.

If text is placedonapicture, define the commandTEXT under the command IMG; this prevents texts from overlapping. Group the
picture and text in aBLOCK command. This ensures that the text moves together with thepicture.
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Formatting

It is never necessary to useanempty text box (TEXT (" ");, TEXT (" <BR> "); ) for formatting reasons.

Eachgenerated component canbe formattedby its properties - offsets, alignment, etc.

Shortkeys canbeused for font type settings (CTRL+B, CTRL+I, CTRL+U).

Page width

Thevertical blue line in the layout is thepageedge; if something is behind it, it wont be visible correctly one.g. A4.

Thesetting for this line is located inMainMenu> Tools.

NaN

If a value is displayed in red (as NaN (Not Any Number)), it means that there is somemathematical error (dividingby zero, etc.).
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Predefined styles

Formatting is quicker with predefined styles. Thereare8 styles whichareused in thepredefined forms certifiedby Nemetschek
Scia.

Style Horizontal align Vertical align

Font Equation

Font Bolt Underline Italic Equation Substitution Result
Wr-

ap

Standard

1
Align left 0 Follow 5 Arial 13 X X X

Standard

2
Align left 10 Follow 5 Arial 13 X X X

Headline

1
None 0 Follow 0 Arial 13 X X X X X

Headline

2
None 0 Follow 10 Arial 13 X X X X X

Formula

1
None 200 On line 0 Arial 13 X X X

Formula

2
Follow 30 On line 0 Arial 13 X

Remark 1 None 50 Follow 5 Arial 13 X X X X

Remark 2 Follow 5 On line 0 Arial 13 X X X X X

Some additional information about the USER application

Oneormore forms in theUSER application canbebundled in aPROJECT. Theproject is createdautomatically when the
USER application is started. This project is savedas a *.CLP file (theCLP contains calculation forms andvalues).

When the *.CLPfile is openandsomeused forms aremissing (or e.g. a *.DEFAULT file is missing), awarningmessageappears. It
is recommended to check theproject formissing forms andcorrectly loadedvalues in thedialogue.

Thebutton 'Openproject' cannot load *.CLC files, only *.CLP files.
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FAQ for the Builder application
Errormessages displayed in Layout editor (error in the source codeor a logic error in calculation) arehere.

Messages

1) Thesyntax of a condition is wrong. For example, there is only oneAND - IF (N < 0&ABS(My) < 10)

2) Syntax error - whensomekeyword is usedas variable name (concrete, min, power, ...)

FAQ

Q: How to define variable types?

A:Eachvariable of the typeDouble, StringandBoolean is createdautomatically ormanually; it stays inCLS until it is deletedby the
user.

Variables of the structured typeare createdevery time theCLS is opened; thesedonot stay inCLS and for this reason thedefin-
itionof 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 samesymbol. Falsewill not do that.

Q: How to make some variable invisible in the Dialogue

A:Use the commandDialog.GetComponentByName("<nameof component>").Visible = false;

Thesyntax 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 thenonly variableT1 is visible in thedialogue, T2andT3are invisible.

Q: How to write the math constant without using manually defined variable?

A:Usemath class.

Q: How to convert the number to string?

A:UsecommandVALor .ToString (http://msdn.microsoft.com/cs-cz/library/3hfd35ad.aspx).

Q: How to find a problem in the code?

A:UseTrace listener.
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Q: How to create a coloured text?

A:Use thegraphic commandDrawText.

Q: How to work with values for external XML file?

A:UsecommandCustom data tables.

Q: How to create two lines in the Table to layout?

A:Usecommand<BR> to create anew paragraph in the text line. Bevery careful with using it andalways check the translation
stringwith this command.

Example: T[0][1].Value= "c↓user←<BR>[mm]"; - unit is displayedon the second row inonecell.

Q: How to display the long equation when it doesn’t fit to page?

A:Substitute somepart of theequationby onemoreequationwhichwill bedisplayedaboveor write theequation to text.

Error messages

Missing semicolon

Errormessage: Syntax error, unexpected ...

Underlined code: Thecommandwithout semicolonand thenext command

Cause: Missing semicolonbehind the command

Solution: Add the semicolon

Missing end curly bracket

Errormessage: Syntax error, unexpectedEOF (= EndOf Code)

Underlined code: Thepart of the codeafter theerror

Cause: Oneormore curly bracket aremissing

Solution: Add the curly endbracket to theblock endor where it is missing.

Tip: Eachblock is displayedwith left offset.

Wrong variable type

Errormessage: Compiler error: Variable "..." is not a valid type!

Underlined code: Wrongcommand

Cause: Variable is not definedor it has thewrong type

Solution: Change the variable type

or

Change the right part of theequation, so theoriginal typewill be suitable
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Common error in syntax

Errormessage: Syntax error, unexpected ... , expecting ...

Underlined code: Wrongcommand

Cause: Defined symbol cannot beusedas it is - syntax error

Solution: Fill themissing symbol, replace thewrongsymbol

The list of potential symbols is on theendof theerrormessage: "expecting...".

Common error in syntax

Errormessage: Syntax error, unexpectederror

Underlined code: Wrongcommand

Cause: Commonsyntax error

Solution: Fill themissing symbol, e.g. endbracket

Error displayed in the calculation

Numeric variable with value NaN

Errormessage: NaN

Cause: A mathematical formula is not calculateddue toanerror argument of the function

Example: Dividingby zero, Square root of a negativenumber etc.

Solution: Check the input values of themathematical formula

Unknown variable

Errormessage: Thegiven key was not present in thedictionary.

Cause: SDF doesn't recognize the variable type from the code, the variablewas not automatically generated in the table of vari-
ables

Solution: Define the variable typemanually in the code

or

Add the variablemanually to the table of variables

External reference was not found

Errormessage: Could not find file "..." .

Cause: Searched file is not in thedefined location.

Solution: Check if the file has beensaved.

Check if theexternal file is savedas CLC

Check if external file is in the same folder as the current one, or if it is in thedefined location
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Remark: If nopath is defined, SDF searches in the folder where the current CLS / CLC is saved. If the current CLS is not saved,
theempty path is used!

Uninitialized object

Errormessage: Object referencenot set to an instanceof anobject.

Cause: Initializationof theobject is not done, or it failed.

Solution: Check if a commandenables initializationof theobject.

Follow theerrormessages about the initialization.

Unknown method

Errormessage: Nomethod '...' accepts parameters (...) !

Cause: theobject does not support themethodwhichaccepts thedefinedparameters.

Solution: Check thenameof themethod (includingupper / lowercase)

Check themethodparameter types.

Unknown property

Errormessage: ... - not sucha field or property

Cause: Theobject doesn't support thedefinedproperty.

Solution: Check thenameof theproperty (includingupper / lowercase)

Unknown property

Errormessage: Exceptionhas been thrownby the target of an invocation

Cause: Callingof theobject methodcausederror.

Solution: Check themethodparameters.
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Additional packages and applications
TheSciaDesignForms functionality is enlargedby the set of additional forms packages andapplications.

Eachset is protectedby thedynamic licenceandmay bebought and installed separately.

Forms packages:

l thepackagehas aspecial licencenumber, it will runwith special dynamic protection
l it may beopenedby standardSDF User application
l eachpackage is determined toa specific groupof calculations (piles, steel connections, etc.)

Separate application:

l theapplication requires a standard installation
l it is protectedby aspecial licencenumber, it will runwith special dynamic protection
l the separate application is determined toadesignor check of oneparticular use case (e.g. thedesignandcheck of the

concrete cross section)

Installation/Un-installation of additional package

Installation

Theadditional packagecontains only CLC files. Theseare forms whichmay beopenedby the standardSDF User application.

Installationprocess:

1. Run the setup.
2. Set the setup language.
3. Go through thewizardand install the forms to the computer.

The forms are installed to the folder c:\Users\Public\Documents\DesignForms_*\Forms\.....

Un-installation

Eachpackagemay beun-installedor just deleted from the folder.

Installation/Un-installation of additional application

Installation

Theadditional application is basedon its platform - SDF User application.

Thereare threepossibilities of installationprocedure:

1. User doesn’t haveSDF User application installed yet
a. Run the setup.
b. TheplatformSDFUser is installed to the computer to c:\ProgramFiles (x86)\SCIA\DesignForms*\.
c. Theadditional application is installed to the root Scia folder: c:\ProgramFiles (x86)\SCIA\, next to theplatform

folder.
d. Start theadditional applicationby icon from thedesktopor by *.exe from the installed folder.
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ExamplewithSciaConcreteSection:

2. User has SDF User application installed yet. Theadditional application requires the sameversionof theUser application.
a. Run the setup.
b. Theadditional application is installed to the root Scia folder: c:\ProgramFiles (x86)\SCIA\, next to theplatform

folder.
3. User has SDF User application installed yet, but not the required version.

a. Run the setup.
b. The required versionof SDF platform is installed to the computer to c:\ProgramFiles (x86)

\SCIA\DesignForms*\.
c. Theadditional application is installed to the root Scia folder: c:\ProgramFiles (x86)\SCIA\, next to theplatform

folder.

ExamplewithSciaConcreteSectionandold versionSDF 4.0:

Un-installation

Theadditional applicationmay beun-installed in twodifferent ways:

1. Un-install just theadditional application:
a. Go toun-installationdialogue.
b. Click to un-install theadditional application.
c. Theadditional application is un-installed, theplatform stayed.

2. Un-install Scia platform:
a. Go toun-installationdialogue.
b. Click to un-install theSDF platform.
c. TheSDF platformwith additional application is un-installed.

Installation Scia Concrete Section

The installationprocedure includes:

l Installationof SciaConcreteSection;
l Installationof SciaDesignForms;
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l Installationof FlexNET Scia LicenceServer or Sentinel Protection Installer (if required);
l Licenceactivation.

Software installation

1. Downloadand runSciaConcreteSection_setup.exe.
2. Select the installation language from thedialog:

3. The 'Welcome' screenappears, click [Next] to continue.

4. Select theDestinationFolder for installationof SciaConcreteSection files. It is recommended to keep thedefault install-

ationpathX:\ProgramFiles\.
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Remark: In case youalready haveaversionof SciaDesignForms installedonyour pc, thepath cannot be changed.

Click [Next] to continue.

5. Select thedefault values for theprotection in theProtection settingsdialog. Thesecanalways beadaptedafter install-
ation, if required.

a. You receivedacommercial softlock licenceor a tryout licence:
Select 'Local softlock / Tryout version'.

Check theoption 'RunActivationmanager whensetup is finished'.

a. You receivedacommercial hardlock licence (dongle):
Select 'Only dongle'.
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a. You receivedacommercial network licence (floating):
Select 'Only floating'.

Fill in thepath to your licence server: port number@server name.

a. You receivedastudent licence:
Select 'Student version'.

Check theoption 'RunActivationmanager whensetup is finished'.
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6. Click [Next] to continue.

7. Click [Install] to start the installationprocess.

Next toSciaConcreteSection, alsoSciaDesignForms is installed from scratch, or upgraded in case youhave this soft-

warealready installedonyour pc.

FlexNET Scia LicenceServer is installed, in case softlock, tryout, or student licencehas beenselected, andyoudon't

have this software yet installedonyour pc.

Sentinel Protection Installer is installed, in casehardlock licence (dongle) has beenselected, andyoudon't have this soft-

ware yet installedonyour pc.
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8. Thenext screenappears to confirm asuccessful installation. Click [Finish] to end the installationprocedure.

9. Continuewith the licenceactivationas described in thenext chapters; theprocedurediffers per licence type.

Licence activation - softlock, tryout, student licence

1. TheScia Activation manager dialogappears on your screen, at theendof the installationprocedure.

If this would not be the case, go toWindows Start menu> All Programs > Scia LicenceServer > ActivationManager, and

start theapplication. A shortcut with icon should beavailable on your desktopas well.
2. You receiveda *.LID file by e-mail, containing your authorization code. Download this file to your harddisk.
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3. Click [Read Licence ID] in theSciaActivationmanager, and select theSCIAxxxxxx.LID file (xxxxxx representing your

licencenumber). Click [Open]. Your licencenumber appears in the list.

4. Select the licencenumber andclick [Activate licence]. The circle in front of your licencenumber turns greenwhen the
licencehas beencorrectly activated.

Click [Close].

If youwant to use the licence file onanother computer, it is necessary to first deactivate it on the current one:
- Run theActivation manager.
- Select the licencenumber andclick [Return licence].
- Click [Close].

5. NowSciaConcreteSection should run correctly without further intervention.

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

SciaConcreteSection should run correctly without further intervention.
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However, in caseof aprotectionproblem, youwill receivenext messagewhenstarting theapplication:

Go toWindows Start menu> All Programs > SciaDesignForms x > ProtectionSetupSDFx (x representing the current SDF ver-
sion). Open theProtection Setup, check the selectedprotection typeandchange it if required. Click [Apply / Refresh] andclose
with [OK].

First issue handling - hardlock (dongle) licence

1. Connect thehardware key (dongle) to your pc, andactivate your internet connection.
2. In theProtection setup, click [Import licence file]. The licence filewill be loaded from theNemetschek Scia server.
3. Click [OK] andstart theapplication.
4. In case theprotectionproblem persists, please consult theProtectionpageof theSciawebhelp.

First issue handling - network (floating) licence

On theserver pc:

New installation

1. Install theFlexNET Scia LicenceServer.
2. Activate your *.LID file in theScia Activation manager.

Update

1. Reloadyour *.LID file in theScia Activation manager.
2. Restart theFlexNET LicensingService.

On the client pc:

1. In theProtection setup, check the licence server path (port number@server name).
2. Click [OK] andstart theapplication.
3. In case theprotectionproblem persists, please consult theProtectionpageof theSciawebhelp.

Scia Concrete Section

SciaConcreteSection is a stand-aloneapplication for the verificationof reinforced concrete cross-sections, developedwithin the
SciaDesignForms environment. It offers awide rangeof checks at theultimateandserviceability limit states, in compliancewith
EN 1992-1-1. All checks are supported for predefinedas well as arbitrary cross-section shapes, subject to uniaxial or biaxial bend-
ing in combinationwith normal andshear forces. Results aredisplayed in anumerical as well as agraphical way, includingdynamic
images of interactiondiagrams andstress / strain distributions.

SciaConcreteSection is a fast and intuitive calculation tool that is bound tomakeyour daily work moreefficient ándpleasant.
Quick check or detailedanalysis?Your choice!
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Formore information, havea look at this Factsheet.

CLS examples
Here is the list of source code (CLS files) examples whichareused in theSDF setup:

Statics / Calculationof single forceon the steel bracket

Concrete / Calculationof the concrete cover

Geotechnics / Calculationof thegeostatic stress

Masonry / Check of masonry in compression

Steel / Check of tensionon the steel cross section

Timber / Check of tensionon the timber cross section

Wind / Calculationof thewindpressureoncanopies

Examples of forms (CLS) which are more complicated
Thespecial groupof forms may bedownloaded from this page. Examples of source codewhich solves somemore complicated
issues or problems, special workarounds etc.

Selection from CustomDataTable

Load theexampleof CustomDataTable (XML file for Custom library). It is commonusageof CustomDataTable anduser is able to
create adata selection.

Usageof Custom data table on table 4.1 from theNBR code:

Source code inCLS andcompiled versionCLC:

2D 3D Table selectionas function.CLC

2D 3D Table selectionas function.CLS

And the 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. OpenUser application.
2. Go tomain toolbar / Project / Set header and footer:

3. Add requiredname, descriptionor logo to theheader. Andactive items <PAGE> and<PAGES> to the footer.

Addpicture by clipboard (copy andpaste) or usingabutton.

Theactive item is filled automatically by theapplication. Seemore info here.
4. User buttonSaveandclose.
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5. Loadone form fromForms menu to theUser application.

6. Start export toDOCX format.

7. Check theheader in thegenerateddocument.

8. Check the footer in thegenerateddocument.

9. Open theSet header and footer tool again. Save theheader and footer to the file on thedriver. The format is .HF.

10. Adapt theheader and footer.
11. Save it as adifferent file.
12. UsebuttonOpenandselect theprevious HF file.
13. Save it as default.

14. Check that exported filewill display the correct header and footer.
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15. Close theapplicationand reopen it again. Thedefault header and footer should beusedagain.

How to use Dialog default in User application

This tutorial describes what is definedby the .DEFAULT file.

1. Open theUser application. Go tomain toolbar / Tools / Options. Set thedefault NA onFinnish.

2. Go tomain toolbar / Forms menuandselect some form from the list.
3. TheDefault value set manager appears, because theFinnishannex is not defined in the .DEFAULT.

Select onedefault set by the checkbox.

4. Thedefault set (theoriginal or another)may be loadedby the combo-box on theDialogue toolbar.
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5. Changesomevalues in theDialogue. Thenameof thedefault set disappears, because it is not longer valid. Click on the

icon "savedefault values set".

6. New dialogueappears. Define thename to thenew default value set andconfirm.
7. Thecurrent dialogueset is now saved into .DEFAULT file. Changesomevalues in thedialogueagain.
8. Thenamedisappears, go to the combo-box andselect the last savedset. Thesavedvalues are loadedback to thedia-

logue.

Thedialogueset contains library, numeric, text andbooleanvalues of variables - all what is visible in thedialogue.

9. Eachset may beselected ,renamedor deletedby theDefault value set manager. Start is by iconnext to theSavedefault

value set.

All default value sets are stored inc:\Users\<user_name>\Documents\DesignForms_*\Forms\ as
*.DEFAULT files. Thenamecorresponds with thenameof theCLC file.

How to export project CLP in User application

1. Open theUser application.
2. Opensome forms.
3. Go toProject / Export project or use icon.
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4. "Export toWord" exports theproject intoMS Word in format *.DOCX. All forms from project are exported. File is auto-

matically openedafter export.
5. "Export toRTF"exporta theproject intoRichText format *.RTF. All forms from project are exported. File is automatically

openedafter export.

6. "Export images" exports each form into one image.

Possibly formats are:
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l BMP (Bitmap)
l GIF (CompuserveGIF)
l ICO (Windows icon)
l JPG/JPEG format
l PNG (Portable network graphics)
l TIFF (Tagged image file format)
l WMF (Windows metafile).

8. Only selected forms areexported, select some forms by checkboxes in the left part of thedialogue.
9. Select thedestination folder for exported images.

How to use Forms menu in User application

1. OpenTheUser application.
2. Go tomain toolbar / Forms menu. This menucontains all forms whichare stored inUser directory (c:\User-

s\Public\Documents\DesignForms_*\Forms\). There is alsoapossibility to loadany form savedon theharddriveby

"Load form" command.

3. Click onany form from the list and it is automatically loaded to theapplication. Other selected form is openednext the cur-

rent one.
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All forms opened inUser application in onemoment defines project *.CLP, and it may besaved together in this format.

How to use Forms menu editor in User application

1. Open theUser application. Check theForms menuon themain toolbar.

Thepredefined treewith forms is displayed.

Forms menueditor is a tool whichdefines theForms menu (the tree) on themain toolbar.

2. Click on thebutton in the top right corner andselect oneof the items. TheForms menuon themain toolbar is changed.
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Change fromEurocode toConcrete:

3. Click on thebutton in the top right corner andselect the first option - Forms menueditor or go toTools / Formmenueditor.
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Forms menueditor is divided into threeparts.
1) The treeof forms which is shown inForms menu. User canadd folder, sub-folder, rename folder or delete folder or
form.
2) There is a list of icons which canbeused for folders or forms.
3) Forms whichmay beadded to the treeandpaths to them. Use "draganddrop" the form to the folder in the tree. It is loc-
ated inc:\Users\Public\Documents\DesignForms_*\Forms\.

4. Create anew folder andaddsome forms from the right part to it.
5. Select one form in the treeandclick on icon. The icon is now displayed in the tree.
6. Select the folder, holdCTRL+ click on the icon. The icon is used for all sub-folders or forms in the selectedone.
7. Save the changes by button "Saveandclose". Changes are saved inXML file in c:\Users\<user_name>\Docu-

ments\DesignForms_*\.
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Closewithout saving - use the cross. Select No in thedialogue.

8. Select thenewly created folder in the top right button list.

9. Check theForms menuon themain toolbar.

How to create a condition in Builder application

1. Open theBuilder application.
2. Createanew form - buttonNew.
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3. Click to theeditor on theCalculation tab.

4. Write command IF and the condition text to brackets and twocurly brackets.

5. Press Refreshbutton. The right part of theapplication is still empty, but theboolean variablewith symbol "geometry" is

added to the table of variables (bottom part of the codeeditor).

6. Write commands whichare linked to this boolean variable.

7. Press Refreshbutton. Now the result is visible in the right part.

8. Go to table of variables anduncheck thegeometry variable. Confirm by Enter.

9. Press Refreshbutton. Now the right part is empty again.
10. Go to the tabDialogue.
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11. Add the variable geometry from the table of variables to theDialogue.

12. Save the file, andexport it toCLC.

13. Run theUser application.
14. Open theCLC file in theUser application - buttonLoad form.

15. TheDialoguecontains theuncheckedcheckbox.

16. Check the checkbox. The text is visible now.
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17. Download the final files geometry.CLS andgeometry.CLC.

How to create and use Predefined styles in Builder application

This tutorial describes how to create aPredefined style andhow touse it in the layout.

1. DownloadPredefinedStyles.cls andopen it inBuilder application. It is a simple examplewithout the layout definition. The

predefined styles aredisplayedby numbers on the layout toolbar.

2. Select the first row in theLayout definea style - Bold, Underline font andFollow dY=5offset.

3. Hold theCTRLkey andclick on the first number - 1. Define the style nameHeader1 in anew dialogue.
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4. ThestyleHeader1 is now storedunder thebutton1. Thebuttonhas ayellow colour when the selected visual component

has its style.

5. Select visual components "CSS Parameters", "Loading" and "Calculation". Click onbutton1. Thesecomponents arenow

formattedaccording to the styleHeader1.

It is possible to defineup to10different predefined styles.
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How to create and use combo-box in Builder application

1. OpenBuilder applicationandstart a new form.
2. Use the right click in the table of variables anddisplay a context menu. Addanew numeric variable andname it "Combo".

When thenew variable is added, define somedescriptione.g. "Combobox" andclick on the "Refresh" button (or use short-

cut F5).

3. Go to theDialogue tabanddrag&dropCombobox edit control on theblank panel.

4. Set theVariable in theproperties to thenew variable "Combo".

5. Go toproperty Items andclick onbutton [...]. The combobox definitionappears in a special dialogue.
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6. Add5 items (rows 0 - 4):

7. Addsomedescriptionandvalue to each item in the list. The valuehave tobe the integer number - it means 0, 1, 2 ..., it is

usedas an index of the item. There is 5 rows in theexample so the indexes are from 0 to4. Confirm it by OK.
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8. Thecombo-box is addedand it is assignedwith variable"Combo". It returns valuenumber according to the selected item.

9. Combo-box canbe thanused inSWITCH -CASE command:

Copy this example into the form:

SWITCH(Combo) {

CASE 0: {

TEXT("Combobox first position");

}

CASE 1: {

TEXT("Combobox secondposition");
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}

CASE 2: {

TEXT("Combobox third position");

}

CASE 3: {

TEXT("Combobox fourth position");

}

CASE 4: {

TEXT("......");

}

}

10. Refresh the calculationandgoback to theDialogue tab. Change the selected item in the combobox. Check the changed

value "Combo" in the table of variables. This way the combobox selectionaffect the calculation.

Combobox is agreate tool for switching theway of the calculation.

For example:

1. CalculateRigid, Slidingor Custom support
2. Snow loadonMonopitch, Duopitch, Flat roof
3. Display ULS, SLS orULS+SLS results

How to use dialogue containers in Builder application

Dialoguecontainer is a special typeof control whichmay help to organize theDialogue layout. Usermay use just panel
with different colour, panel with frameandname, panel with tow tabs andso.

1. Open theBuilder application.
2. Open formDesignandcheck of reinf. - T- section.CLS
3. Click on theDialogue tab. There is adialoguewhichwas createdwithout dialoguecontainers.
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4. AddaPanel container by Drag&Drop it below the last variable and thanchange its BackColor to LightGray.

5. Drag&Drop first six variables (fromPrint Headline toPrint Load) into thepanel (the variables aredocked, so they wont be

displayednext to the cursor). Change the sizeof panel usingblack square in its corner, if it is necessary.

- 477 -



Additional packages andapplications

6. Change theorder of variables on thepanel. Select the variable anduse the keyboard:

- PageUpon the keyboard formoving variable up

- PageDown formove it down

-Home formove it at the first position in thepanel

- End formove it at the last position.
7. Now reorder variables into original order.

8. Select panel and change its properties - BackColor onWhite, AutoHeight onTrueandDock onTop. Panel is than col-

oured, dockedand resized similar to theother dialoguecomponents.
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9. Select panel andmove it by PageUpat the topof the variables, just below theConcrete library.
10. Drag&Drop theGroupbox container into thedialogue. Select it and rename it to "Loading".

11. Drag&Drop "Bendingmoment" variable to this Groupbox. Dock theGroupbox to theTopandset AutoHeight onTrue.

Select text row Loading: anddelete it.
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12. Repeat steps 9and10 for theCross sectiondimension, Reinforcement designandcoefficients.

13. Thedialogue is now correctly adaptedonversion5.0with containers.
14. Youcancheck thedependences in theDialogueoutline.
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15. Other containers (Split container andTabcontrol) may beused in the sameway.

How to create and use Custom Library in Builder application

This tutorial describes how to create aCustom Library file (XML format) andhow it canbeused in the form.

1. OpenBuilder application.
2. Go toMain toolbar -> Tools -> Custom library editor.

3. A new dialogueappears, it displays anew empty custom library. It is possible to create new library or openandedit an

existingone.

4. Downloadanexample custom library Cars.xml andsave it to c:\Users\Public\Documents\DesignForms_*\Cus-

tomLibrary\ (symbol * represents the versionof SciaDesignForms). Open it in the custom library editor. There is a table

with cars types and their properties.
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Thecolumns Category and Item used for sorting the library. They are required for all items.

Category - Items canbeplaced inmany different categories. If one category is used in thewhole library it is not
visible in thedialogue (it would be the same for all library items) - see the step9.

Items - The column "Items" contains anuniquename for each item in the library. Thenamemust beunique
within onecategory. It is possible to use the samename inmoredifferent categories.

Other columns - Columns are createdby "Addcolumn"button. Thecolumnproperties may beeditedby
"Columnproperties" button. Thecolumnmay bedeletedby "Removecolumn"button. Last twobuttons areact-
ive, whensomecolumn is selected. Other columns display the item properties (e.g. colour, size , strength, yield
strength, coordinates, ...).
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5. Check theCars library - select the columnEnginedisplacement anddisplay the columnproperties. A new dialogue is

appears.

Description - It displays thedescriptionof the variable, this is visible afterwards in theheader of the library and
in theDialogue.

Symbol - It displays a symbol of variablewhich is visible in theDialogue.

Target node path - This is very important property. It is used formapping the valueof the variable into the
form. It supports thedot convention so the treedependency canbevisible (e.g. Car.Visual.Colour.Hoodor
Car.Interior.Material.Dashboard).

Property type - Typeof the variable.

l Numeric - Numeric variable typewith thedouble precision. Units canbedefined.
l String - String variable type.
l Bool - Boolean variable type, thepossible value is TRUE or FALSE.
l Struct - Structural variable type, it may containNumeric, StringandBool variables.

All item properties aredefinedby columns. Addonecolumn for eachproperty and thendefineall items in the library by thoseprop-
erties. Thecontent may becopiedandpasted from another table (e.g. MS Excel, Openoffice).

6. TheCustom library have tobestored in thePublic documents in theCustomLibrary folder. It must be savedunder the

appropriate versionof SciaDesignForms.
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7. CloseCustom Library editor andopenanew Form.
8. Go to theDialogueandaddanewCustom library from theLibraries part.

9. Go toproperty DataFile, click on [...] buttonandselect cars.xml.
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10. TheCars custom library is added to thedialogue. It displays all defined categories, items andvariables. Thepictures

show examples with oneand twocategories in the custom library.
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11. Fill the correct Target IO nodeproperty to add the custom library correctly to the form. Use its name "Cars".

This namewill beused in the source code to find the requiredproperty. Seemoreabout Target IO nodeanddot
conventionandusing it in theDialogue in the separate chapters.
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12. UseF5 to refresh the calculation. All changes thedialoguearenow correctly loadedandactive.
13. Go to theCalculation tab.
14. Write this to the source codeeditor (see thepicture):

EnginePower = IO.Cars.Engine.Power;

doubleEngineDisplacement = EngineDisplacement;
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If the variables arenot addedautomatically to the table of variables, add themmanually by the context menu.

Thereare twoways of using theCustom library:

l 1st way basedon theTarget IO nodeproperty - 1st command
l 2ndway basedon theTarget nodepathproperty - 2nd command

15. Refresh the calculation (or useF5) to see the result in the layout.

How to create and use Auto test in Builder application

This tutorial describes how to createTestIO file andhow to runautotest for theSDF form.

Theautotest consists from source (CLS, CLC) and input/output values (TestIO). The input/output is XML filewith values
whichareused in the calculation (input) to get results (output).

1. Open theBuilder application.
2. Open the file autotest.cls

When the variable is usedas result, user has to useaspecial 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.

2. Go toTools / Addnew auto test set andwrite description for the test (e.g. its name - First).
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3. Changesome input variables (variables with greenvalue cell), Refresh calculationandaddnext auto-test (repeat step2).

Repeat this four times andcreate approx 4-5 tests

4. Prepareoncemore the input values. Go toTools / Openauto test manager. Addanother test hereby Add test set. Delete

someset. Load test data stored in particular test (check that values are changed in the table of variables).
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Everything for theautomatic test is prepared.

Test data file is stored in samedirectory as CLS file.

5. OpenTestIO file. Thereare test name, author, date andall your variables markedas Input or Result. File is in theXML

format.
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Auto tests runs in another applicationnamedCalculationTester.exe. This application is in theSDF installationdirectory of
SDF (standardpath is c:\ProgramFiles (x86)\SCIA\DesignForms5\).

6. Start CalculationTester.exe. This is a tool for runningandevaluatingautomatic tests.

7. Click onaNew groupbutton, select this group in the list and click onAddcalculation. Findautotest.cls andopen it.

TestIO is automatically addedwithCLS file. The list of all test sets is shown in the left part. Click onbuttonRun tests.
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How it works:
1) CLS is usedas source: Compiler is automatically started, CLS is compiled toCLC and it is calculated. The results are
immediately displayed. If test passed, it is green (on the left andon the right part). If test failed, it is redwithmark of what
is wrong.
2) CLC is usedas source (already compiled): Compiler didn't runand the calculation starts. This process is faster.

8. Check the results in the right part of thewindow. If the test runs without problems, each item on the left andon the right

part is green.

Only variable types Double, StringandBooleancanbeused in auto test. Not arrays! If youhavecalculation in arrays, it is
necessary to createResult double variablewhichwill represent just onenumber from thearray.
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