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Chapter 1

Version & Protection Information

Welcome to the Manual for Open Checks: Link with SCIA Design Forms.
This documentillustrates the link between SCIA Engineer and SCIA Design Forms by means of worked out examples.

Version info

Document Title | Manual — Open Checks: Link with SCIA Design Forms

Release 14.0
Revision 04/2014
Protection info

In order to use the link with SCIA Design Forms, the following module needs to be activated in the License:

« ESA.33- Integrated Design Tools

The examples provided in this Manual have been created using the following versions:

o SCIAEngineer Release 14 version 14.0.76
o SCIADesign Forms Release 5.1 version 5.1.21.0



Introduction

Introduction

Within this manual, guided examples and information is given on the use of Open Checks: Link with SCIA Design Forms.

In SCIA Engineer, a large amount of advanced checks are available for a 1D member: Concrete Reinforcement Design,
Steel Code Checks, Aluminium Design, Timber Design ...

Itis off course possible that a user would like a special kind of check, something which is not currently implemented in SCIA
Engineer.

This is where the link with SCIA Design Forms comes up: using this module, the user can define his’her own type of check
within SCIA Design Forms and link this to SCIA Engineer. During the check, the input data from SCIA Engineer (like internal
forces, materials, cross-section data ...) are sent to the Design Form and the results are read back. The fully detailed output
of the Form can even be displayed directly within SCIA Engineer.

In general, the linking of an Open Checkinvolves the following steps:

W Step 1:Putthe .CLSfile in the 'User' folder
W Step2: Setthe ESAID for each variable which needs to be linked

Step 3: Optionally define Member data

Step 4: Define the Check Header

Step 5: Exportthe Formtoa.CLC

Step 6: Importthe .CLC into the Check Manager

Step 7: Optionally edit the Check Header and provide icons

W Step8: Execute the Check
W Step9: Evaluate the Results
W Step 10: Optionally review the DataCache and Trace file
In this manual, the above procedure for the Open Checks isillustrated using guided examples.

In the first example the general principles of the link with SCIA Design

Forms are explained.
Example 1
A simplified Steel Bending Check is used as a practical example to illus-

trate the workings of the module.

In the second example, the use of Member datais illustrated.

Example 2 £ this purpose, the Form of the first example is extended with additional
data which will be accessed and modified through the Member data.

Inthe third example, the usage of Libraries is illustrated with emphasis on
the difference between a Library in standalone and acquiring the same

data when linked to SCIA Engineer.
Example 3
As a practical example a simplified Concrete calculation is used which

determines the amount of tension reinforcement needed for a rect-
angular section.

Together with this document, the following files are provided:
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o Manual_Example_1.cls

« Manual_Example_1.esa

« Manual_Example_1_Icon.bmp

o Manual_Example_2.cls

« Manual_Example_2_Icon.bmp

o Manual_Example_2_MemberData_Icon.bmp
o Manual_Example_2.esa

« Manual_Example_3.cls

« Manual_Example_3.esa

These files can be downloaded here: Download | 1

Within each Example it is specified where to place which file and when to openit.
The Annexes of this manual contain additional information for the Advanced user.

Annex A gives background information on the way how data is transferred between SCIA Engineer and SCIA Design
Forms as well as additional Command line switches which can be used with SCIA Engineer to get more in depth info and per-
form troubleshooting.

Annex B provides a basic set of ESA ID's which are used to link data between SCIA Engineer and SCIA Design Forms.
The second part of this Annex gives some more info on the use of shortcuts to refer to ESAID's.

Annex C provides solutions to common issues which might occur during the run of a SCIA Design Forms Check from SCIA
Engineer.

-10-



Default folders and file system

Default folders and file system

This chapter provides information about the folders used for Open Checks within SCIA Engineer as well as the structure of
the different files used for Open Checks.

Default folders

For Open Checks within SCIA Engineer, two different folders are used by default: a 'System folder' and a 'User folder". In
generalthese folders can be written as follows:

W SystemFolder: "C:\Program Files (x86)\SCIA\EngineerXXXX.X\OpenChecks\"
The first directory refers to the installation folder of SCIA Engineer. This folder contains Checks which are set as "System

Checks" and provided by SCIA. This folder is fixed and cannot be changed. When installing a new version of SCIA Engineer
the content of this folder can be completely changed or removed.

W UserFolder: "C:\Users\#USER#\Documents\ESAXX.X\OpenChecks\"

The second folder is created in the user's profile of Windows. This folder is created when starting SCIA Engineer for the first
time and contains all Checks created by the user.

This folder can be modified from within SCIA Engineer through Setup > Options > Directories.

The logic of having two separate folders is the following: Any checks created by the user are stored in the 'User folder'. This
folder remains untouched when installing a new version of SCIA Engineer. Data of this folder can thus easily be used also in
other versions. In addition the path of this folder can be modified to a more convenient location or for example to a common
network path etc.

* In order to structure different Checks subfolders can be used, for example a subfolder for
Steel Checks, a subfolder for Concrete Checks etc.

Files, Databases and Transfer of checks between users

User-defined Checks

In order to link a user-defined SCIA Design Forms Check with SCIA Engineer the .CLC file of the Check needs to be put in
the 'User folder".

Through the Check Manager (this will be explained in the examples in Step 6) this .CLC file can be imported.

0 The .CLS files do not have to be put in the 'User folder' however, when exporting a .CLS to
a.CLC the .CLC is created in the same location as the .CLS file. Therefore it is convenient
toputthe .CLS files also in the 'User folder".

System Checks
System Checks defined by SCIA have their .CLC files located in the 'System folder".

-11-
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Database files and transfer between users

The Check Manager within SCIA Engineer concerns a default Library Manager. This means that the standard import and
export of .db4 files is supported.

When adding any Check into the Check Manager, automatically the following .db4 files are created:

CheckManagerUserLib.db4
Thisfile is created in the 'User folder' and contains all user-defined check definitions.

CheckManagerSystemLib.db4
Thisfile is created in the 'System folder' and creates all Check definitions defined by SCIA.

Both database files are loaded automatically when opening a project. This means that any check which is defined is available
inany project so the database files provide a 'program level' storage as opposed to a 'project level' storage.

The above also implies that the definition of a Check is not stored with a project. Thus if a project is opened on an installation
which does not have the Check defined in its library the Check will not be visible.

In order to transfer a user-defined check to another user or another installation of SCIA Engineer both the .CLC file of the
Checkaswellas the CheckManagerUserLib.dbd4 file should be putin the 'User folder' of the other installation.

In case the CheckManagerUserLib.db4 file already exists on that installation (because that user already created his/her
own user-defined Checks) instead of replacing the .db4 file the new file can be opened with the Check Manager and the rel-
evant checks can be copied. That way they are automatically added into the CheckManagerUserLib.db4 which already
exists.

e This works in exactly the same way as for any other .db4 files, for example for Materials,
Bolts, ... Reference is made to the SCIA Engineer WebHelp for more background inform-
ation on Libraries.

lllustration 1: Transfer a Check to a user who doesn't have own defined Checks

The following example illustrates the transfer of Checks between two users/installations where the second user doesn't
have any user-defined checks yet.

User A created his own user-defined Check labeled "MyCheckA".

Within his 'User folder' he has the file MyCheckA.CLC as well as the CheckManagerUserLib.db4 containing the defin-
ition of his Check.

User B doesn't have any user-defined Checks.

User A now wants to send his Check to User B so he sends his MyCheckA.CLC and CheckManagerUserLib.db4 files
toUser B.

User B puts both filesin his'User folder'.

When User B now uses SCIA Engineer, he will see the "MyCheckA" in the tree.

lllustration 2: Transfer a Check to a user who has own defined Checks

The following example illustrates the transfer of Checks between two users/installations where the second user already has
user-defined checks.

User A created his own user-defined Check labeled "MyCheckA".

Within his 'User folder' he has the file MyCheckA.CLC as well as the CheckManagerUserLib.db4 containing the defin-
ition of his Check.

User B created his own user-defined Check labeled "MyCheckB".

-12-
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Within his 'User folder' he has the file MyCheckB.CLC as well as the CheckManagerUserLib.db4 containing the defin-
ition of his Check.

User A now wants to send his Check to User B so he sends his MyCheckA.CLC and CheckManagerUserLib.db4 files
to User B.

User B puts the MyCheckA.CLC file in his 'User folder".

Since he already has a CheckManagerUserLib.db4 file in his 'User folder' he will not overwrite the existing one because
that way he would lose his definition of his own "MyCheckB".

He therefore putsthe CheckManagerUserLib.db4 from User A in some temporary folder, for example on the Desktop.

User B then opens SCIA Engineer, goes to the Check Manager and uses the 'Read from file' command to open the Check-
ManagerUserLib.db4 from User A. He then copies the definition of "MyCheckA" into his own database.

The new content of his database will now be saved automatically in his own CheckManagerUserLib.db4 located in his
user folder and it contains both the definition of "MyCheckA" and the definition of "MyCheckB".

When User B now uses SCIA Engineer, he will see the "MyCheckA" and "MyCheckB" in the tree.

He can now also remove the CheckManagerUserLib.db4 from User A which he putin a temporary folder.

. Note that @ much more convenient way for User B is to directly import the MyCheck-
B.CLC file into the Check Manager, without the use of any dbd4 file. Thisisillustrated in the
examplesin Step 6.

-13-
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Example 1: General Principles

In this first example the general principles of the link between SCIA Engineer and SCIA Design Forms are explained.
Asimplified Steel Bending Check is used as a practical example to illustrate the workings of the module.

The following pictures show the output of the Design Form and the related script:

Example 1: Steel Bending Check
Section Properties
Wa = 14000 mm®

Internal Forces
Bending moment My,gq= 20 kNm

Material Characteristics

f, =420 N/'mmt*

Verification

Mga=fy» We=420710%+14*10°= 5,88 kNm

bs{Myes
UCcomtined=" Sraﬁ_f'E . abe(20000} _; ,

TEXT ("Example 1: Steel Bending Check"):

[ %

3| TEXT ("Secticon Properties"):

4| TEXT("F.1; = " & VAL (1000000D00*W.1, 2) & " mm ") :

S

6 | TEXT ("Internal Forces"}i

7 | TEXT { "Bending moment My, ga = " & ‘-’EL(lD_S*I-Ii.JEd, 2) E " kNm"):
8 | TEXT ("Material Characteristics"):

10 | TEXT("f, = " & VAL(10 “*f_, 2} & " N/mm""):

12 | TEXT {"Verification™):

13 | Mgy = fi.*WE]_,:

15| UCcombined = ABS (Mg pa)/Mpa:

The Form uses the following variables as manual input when running standalone:

Standalone | Member data Setup
Section Properbes

Elastic section modulus W 14000 mm’
Internal Forces

Bending moment My =2 20 kNm
Material Charactenstics

Yield strength T 420 MPa

The purpose of this example will be to link these variables to the data of SCIA Engineer and run this Form from within SCIA
Engineer.

-14-



Example 1: General Principles

As specified in the introduction, the following steps will be followed:
W Step1:Putthe .CLSfileinthe 'User' folder

Within SCIA Design Forms:
W Step2: Setthe ESAID for each variable which needs to be linked

W Step3: Optionally define Member data
W Step4:Define the Check Header
W Step5:Exportthe Formtoa.CLC

Within SCIA Engineer:
W Step6:Importthe .CLC into the Check Manager

Step 7: Optionally edit the Check Header and provide icons
Step 8: Execute the Check

Step 9: Evaluate the Results

Step 10: Optionally review the DataCache and Trace file

Step 1: Put the .CLS file in the 'User Folder’

Before starting, make sure the Form Manual_Example_1.CLS is located in the 'User folder' as outlined in the Chapter on
Default folders.

‘ As indicated in the paragraph for the User-defined Checks, the .CLS file does not have to
be putin the 'User folder' however, when exportinga .CLS to a .CLC the .CLC is created in
the same location as the .CLS file. Therefore it is convenient to put the .CLS file also in the
'User folder'. This approach will be used for all examples in this Manual

Step 2: Set the ESA ID for each variable which needs
to be linked

Upon executing the check from within SCIA Engineer, an export will be made of all relevant model data (cross-sections,
materials, internal forces ...) into a so called 'DataCache’.

Each of those data has a specific ESA ID by which it can be identified within the Design Form.
AnnexB gives an overview of the ESA ID's for the most basic data available in the 'DataCache’.
In thisfirst step, the ESA ID's for the relevant variables which will be linked are defined in the Form.

Launch the SCIA Design Forms Builder and open the Form Manual_Example_1.CLS.

Step 2.1: Set the ID for the Input data

Within this Form, the grid on the 'Calculation’ tab shows the double values to be manually inputted in a green color:

-15-
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Double |String | Boalean |5tn.|c:tured

D Description Symbol Value Init Precision
iElastic section modulus War 14000 | mm® 2
Bending moment My, Ea 20| kNm 2
¥ield strength £y 420 | MFa 2
Unity Check UC romhi ned & e 2
Bending resistance Mpa S5.B8 | klNm 2

The first column labeled 'ID" will be used to set the respective ESA ID for these input variables.

Using the basic information from Annex B the following ID's are found to represent the data needed by the form:

ESAID

Variable

CS.Chars.Wely

Elastic section modulus about the principal y-axis

InternalForces.My

Bending momentabout the principal y-axis

Material ECfy

Yield strength of the material for Eurocode EC-EN

These ID's are inputted within the grid of the Form:

Double |5tring I Boolean I Stmc:tured|

D Description Symbial Walue Uit
C5.Chars \wely Elastic section modulus s 14000 mm’
InternalForces. My | | Bending moment My.z< 20| kNm
Material EC fir field strength 5 20| MPa
Unity Check UC comsined 34
Bending resistance Mad 588 kNm

This concludes the first part of this step; allinput variables for the Form are now properly linked to ESA.ID's.

Step 2.2: Set the ID for the Output (Result) data

In the same way as the input variables were linked also output variables are defined within the Form.

Output variables typically represent result values which the Form will send back to SCIA Engineer.

Output variables are defined using the ID Result.X where X represents a number from 1to'n’.

In this example there is one result value which will be defined, the Unity Check value UC ¢ gmpined- Tis variable will thus be

given the ID Result.1.

Double |Strir1g I Boolean IStluctured|

D Description Symbal Walue Uit
CS.Chars.\wWely Hlastic section modulus W 14000 mm®
InternalForces .My | Bending moment = 20| kNm
Material EC fy *field strength fy 420 MPa
Result.1 Unity Check UC emmbined 14
Bending resistance M 523| kNm

-16-



Example 1: General Principles

0 The first output variable, defined using the ID Result.1 is also the variable which will be used
by SCIA Engineer during the AutoDesign process. When defining multiple output variables
itis thus advised to set the 'overall' unity check as the first result value.

In order to let the Form take into account the ID's defined in this Step refresh the Form either by pressing the button
|B Refresh orthe F5key.

This concludes the definition of the in- and output variables.

Step 3: Optionally define Member data

In this example no Member data is defined, this feature is explained in Example 2.

Step 4: Define the Check Header

After setting the ESA.ID's and optionally inputting Member data the '‘Check Header' can be defined.
Switch to the tab 'Header" to define the Check Header.

The Check Header is divided into two separate parts: the first part allows the definition of the check name, specify for which
material and codes it is valid etc. The second part shows the previously defined Result values and provides output settings
for these values.

Step 4.1 Define the Check Header Part 1

When initially opening the "Header" tab the following data is shown by default:

Form name Calculation
Author
Licence 1D 10000/
Fom version 15
GUID 7d77e448-5e3d-4d%c-b097-8d 7d55d
MNom code ’Imrariarrt V]
Element type ’ Member_1D V]
Applicable limit state ll._lftimate V]
Applicable material [C] Steel [ Rsteel

[7] Concrete [ Glass

[] Timber [] Cther

[ Aluminium

[T] Masonry

The Form name shows the name by which this check will be shown within the Tree of SCIA Engineer.
For this example, the name is changed to Bending Check.
The Author field is used to specify the name of the author of this Form. For this example the field is left blank.

The License ID is used to set the license number which is needed to use this Form. For this example the License is left on
the default publiclicense number 10000.

-17 -
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The Form version can be used by the author to specify the version of the Form. This is convenient when making updates
to the Form for example, so the version can be increased accordingly. In this example the version is kept on 1.

The GUID field shows the Globally Unique IDentifier of the Form. The GUID is a unique reference number which is used to

differentiate between Forms. No two Forms can have the same GUID. The . button can be used to generate a new
GUID if needed. For this example the default generated GUID is kept.

The Norm code field is used to indicate the default code to which this Check applies. Typically Checks are code dependent
and thus have one specific code which can be indicated. In case the code selection is of no importance for a Form this field
can be set to 'Invariant'. Within SCIA Engineer, a Check will only be visible in case the specified code is selected. For this
example the code is set to EuroCode.

Since the EuroCode in turn has multiple National Annexes an additional selection appears for the National Annex. In this
example no selection of the National Annex is made.

The Element type is used to indicate the type of element to which this check applies. A check can either be a 0D Check (a
check on nodal elements like a Punching Check, Pad Foundation Check, Connection Check, ...), a 1D Check (a check on
beam/column elements like a Steel Beam Check, Concrete Column Check, Timber Girder Check, ...) or a 2D Check (a
check on slab/wall elements like a Concrete Slab Check, Timber Wall Check, ...). Since this example concerns a Steel Bend-
ing Check for beam elements the type is left on the default Member 1D.

The Applicable limit state field is used to filter the type of results which will be available for this check. Within SCIA Engin-
eer, the type of combinations in the Check service are filtered based on this setting. When this setting is set to 'Ultimate’ only
Ultimate combinations are visible in the Check Service. When this setting is set to 'Serviceability' only Serviceability com-
binations are visible in the Check Service. Using 'Both’ any type of combination is shown. For this example, since it concerns
a Steel Bending Check the type is left on the default Ultimate.

The Applicable material setting is used to indicate the material(s) to which this check applies. Only elements with all of the
selected materials will be used for the check. Since this example concerns a Steel Check only the Steel material is activated.

o In case for example a Composite Steel-Concrete checkis defined, both the Steeland Con-
crete materials should be activated. In that case only those members which have cross-sec-
tions with BOTH Steel & Concrete will be used for the check.

After the above modifications the Check Header definition looks as follows:

Form name Bending Check
Author
Licence ID 10000 =
Form version il =
GUID Td7 72448 -5 3d-4d%c b 097-847d55d
Nom code [EumCude V]
Blement type [I'u'lernber_'l b V]
Applicable limit state [Llhlrnate V]
Applicable materal VEZIEE Fst=<

[7] Concrete [ Glass

[ Timber [] Cther

(] Aluminium

[] Masonry

Asa summary of the above settings:
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Example 1: General Principles

- The Check will be visible onlyin EuroCode
- The Check service will show only Ultimate combinations

- The Checkis executed only on 1D Members which have cross-sections with material Steel

Step 4.2 Define the Check Header Part 2

The bottom part of the Check Header definition shows a grid which automatically lists all variables that were defined as out-
putresultsin Step 2.2.

: - : 2 Drawing limit - Dirawing limit - i
ESA_ID ariable name ESA unit Exreme Hide zero values Reverse axis Draw direction gl R Units
UCComsnas |undsfined | v [Maxmum |~ | [ | [} |z |=|02s 1 '

In this example the UC ¢ gmpined Was set as Result.1 so thisis the only variable shown here.

For each output variable different settings can now be defined which are used by the Brief outputin SCIA Engineer.

The ESA unit is used to link the variable to a specific unit setting of SCIA Engineer. This way, when unit settings within SCIA
Engineer are modified, the Brief output of the Open Check is modified accordingly. A typical example is the unit change of
[m] to [mm] or the change of the number of decimal places.

Inthis example, the UC ¢ o mpineq Variable concerns a unity check. The unitis therefore setto Others - Unity Check [-].

0 I;lote that the structure of the unit setting corresponds to the Units within SCIA Engineeﬁ
Units u
=l Others -
Time 5
Fire Resistance time min
Life time year b
Temperature K
Fire Resistance temperature T
Frequency Hz =
Themmal conductivity W/mK
Themal transmittance Wim™2K
Specific heat J/gk
Diaphragms m”4/m B
Combination Factor :
Safety Factor
=R Uinity Check =
Unity Check - -
Decimal length 2
Output format decimal B~
0K I Cancel
b

The Extreme setting is used to indicate what the extreme is for this variable

» 'Maximum'signifies that the maximal positive value is searched as an extreme.

« 'Minimum’ signifies that the minimal negative value is searched as an extreme.
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« 'Both'signifies that both of the above two settings are used.
Since in this example the output variable concerns a unity check the extreme is left on the default Maximum.

The Hide zero values checkboxis used to indicate that this variable will not be printed in the Brief output in case it is zero for
all sections in the output table. This can be used when multiple output values are presented of which several are zero in spe-
cific cases, in order not to overload the output with many zeros. In this example the checkbox will remain unchecked.

Within SCIA Engineer, Check results are also graphically shown on the screen. The following picture shows an example of
such a graphical result:

124

As the picture shows, for a typical check the result is drawn in the Positive direction of the z-axis of the beam. This can be
defined in the Check Header using the Draw direction and Reverse axis settings. With a Draw Direction of Z the result
will be plotted in the positive Z-direction. In case the Reverse axis checkbox is checked a positive result will be plotted in the
negative Z-direction.

For this example, since it concerns a standard check, the defaults are kept so the Draw Direction is left on Z and the
Reverse axis checkbox remains unchecked.

The above picture also shows that the color of the graphical result changes based on its value. Typically within SCIA Engin-
eer, a unity check below a limit of 0,25 is insignificant and shown in grey. Any unity check above 1,00 is shown in red and any-
thing in between is shown in green.

Within the Check Header these limits can be set in the Drawing limit - minimum and Drawing limit - maximum fields.
In this example the defaults of 0.25 and 1.00 are kept.

The final column Units shows the unit of the output variable which was inputted for it within the Form. Since in this Form no
unitwas inputted for UC gmpineq NOthing is shown here.

After the above modifications the second part of the Check Header definition looks as follows:

5 i Hide zero Reverse ot Drawing limit - Drawing limit F
ESA_ID Variable name ESA unit Extreme i 2 Draw direction i pndiiy Units

Resl] | UCcamtind [Others - Unky Check 1= [Maamum || [ [ .D.25 1

This concludes the definition of the Check Header; all required inputs have now been made.
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Step 5: Export the Formto a.CLC

The final step within the Design Form concerns saving the changes made to the source file (.CLS) and exporting this into a
.CLCfile.

Tothisend, first save the Form using the Flsave on

89 Bxport CLC button.

Next, export the file toa .CLC using the
This .CLC file has the same name as the .CLS file and will be generated in the same folder as the .CLS file.

As specified in the chapter on Default folders, this file must be in the 'User folder" in order for it to be visible from within SCIA
Engineer.

This concludes all steps needed within SCIA Design Forms. The SDF application can now be closed.

Step 6: Import the .CLC into the Check Manager

In this specific step, the .CLC file created in the previous Step will be imported within SCIA Engineer.
Launch SCIA Engineer and open the file Manual_Example_1.esa.

Within this example project, three steel members with different cross-sections and materials are given:

Gotothe Il Design Forms Checks goryice.
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Main

..... F‘m]ed

ﬁi Line grid and storeys
- §8 BIM toolbox

- Structure

A Load

i-4& Load cases, Combinations
E;l--- Calculation, mesh
bl Results

..... % Stee|

..... R Open connection

----- @ Document

----- Engineering report
[]ﬁ Dﬁmn'rlg Tools
Eﬂ---ﬁ Libraries

Eﬂ---}% Tools

(|

Inthe H’ Design Forms Checks ggryice open the ] Check manager

B
Choose file M

r,'—J
Open checks “ﬁr
D B L Manual_Example_1

B Ched

N
B.0

D\ SCIANBUILDS\OpenChecks\Manual_Example_1.CLC

OK I Cancel |

—
—

When opening the Check Manager for the first time, it will automatically open a dialog for choosing a .CLC file.
The dialog points to the OpenChecks 'User folder' as defined in the Default folders chapter.
Select the Manual_Example_1.CLC file and press [OK].

. As specified in the Default folders chapter, when having multiple CLC files it is possible to
structure them using subfolders, for example for different types of checks, materials etc.

. In case the folder contains also an .ICO icon file with the same name as the .CLC file this
icon will be displayed in the above dialog.

The Check Manager automatically imports the Check header information from the CLC:
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r,l | Check manager g1
A e Bk o =S EE A e
e  Bocing Crec
= Service tree definition
System check O
lcon lcon is not selected
Codes EC-EN
Category Other checks >
= Check data
Design form Manual_Example_1.CLC
Element type 1D {beam./column) -
Material Steel
Limit state Uttimate T
Output varables 1 defined
Graphical output variables 1 x
New Insert Edit Delete Close
L

The Name, Codes, Element type, Material, Limit state and Output variables are shown as defined in the CLC in Step
4,

‘ The Check Manager concerns a global repository i.e. it is common for the whole SCIA
Engineer installation and thus not for this specific project.

In other words, the Check which was just imported here will be visible in any project opened
inthis installation of SCIA Engineer.

Step 7: Optionally edit the Check Header and provide
icons

In essence, merely importing the CLC is already sufficient since all required data has been defined.
Itis however possible to add additional info to the definition of the check or edit the data which was defined in the Form.

In this step the different settings found in the Check Manager will be reviewed.

Step 7.1: Service tree definition
The Service tree definition shows the info which will be used to display the check in the tree of SCIA Engineer.

=l Service tree definition

System check ]

lcon lcon is not selected

Codes EC -EN
Categony (Cther checks -

The System check checkbox is used to indicate if this is a user-defined check or a system check defined by SCIA. In case
this checkbox is checked, SCIA Engineer will look for the .CLC file in the System folder as specified in the Default folders
chapter.

Since this example concerns a user check, this checkbox s left unchecked.
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‘ Note that this checkbox is only visible for dealer licenses, a standard user will always create
a user check automatically.

The Icon setting can be used to give the check a customized icon in the tree. This icon should be a bmp of 16x15 pixels.
For thisexample, pressthe - |button and browse for the file Manual_Example_1_Icon.bmp

“ After selecting an icon, hovering over it with the mouse will show the icon in a tooltip
[l Service tree definition

System check

Remove icon
Codes
Category

The Codes setting shows the code as specified in the Check Header in Step 4. The check will only be visible in SCIA Engin-
eer in case the code of the project matches one of the codes listed here.

This setting can be used to make a check also available for other codes. For this example, no change is made and the setting
islefton EC-EN.

The Category is used to specify the subgroup in which the check will be placed in the tree. For this example the subgroup is
setto Steel checks.

After the above modifications the Service tree definition looks as follows:

= Service tree definition
System check ]
lcon lcon ig selected
Remove icon
Codes EC-EN
Categony Steel checks -
Step 7.2: Check data
The Check data subgroup shows all data relevant to the check.
= Check data
Diesign form Manual_Ew@mple_1.CLC
Element type 1D {peam./column) -
Material Steel =
Limit state |Itimate -
Output vanables 1 defined
Graphical output varables 1 o

All of these settings have been discussed in Step 4 during the definition of the Check Header.
For this example, no changes are made to these settings.

The only setting shown here in addition is the one for Graphical output variables. By default, all output variables can be
selected in the Values field of the Check Service, so all output values can be displayed also graphically. Using this setting only
the 'n' first variables can be selected for the graphical output. In this example there is only one output variable so this setting
islefton1.
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Toreview the Output variables, clickonthe - |button.

- ™

MName | Unit | Extreme | Zero values | Drawing dire... | Invert direction | Drawing min | Drawing max
UC@Combined Others - Unity Ch... Maxdmum posttive... Show Z Mo 0,25 1

All settings shown in this dialog have been defined in Step 4.2 during the definition of the Check Header.

. The @ symbol shown in the variable Name UC@Combined is used to indicate a subscript.
This will become clear in later Steps where this name will be shown on the output of SCIA
Engineer as UC¢ ombined:

This dialog can be closed with [OK].

The Check Manager can now be closed by pressing [Close].

. The Check Manager contains an additional subgroup labeled SEN Functionality. This can
be used to indicate that for example the AutoDesign action buttons (AutoDesign, Split,
Unify) should also be visible for this specific check.

. The Update Definition action button at the bottom of the Check Manager is used to
read the data from the .CLC file once more. This can be used in case the .CLC file has
been modified.

Step 8: Execute the Check

All preparations have been made; the Check is linked to SCIA Engineer and can now be executed.

Step 8.1: Display the Brief and Graphical output
After closing the Check Manager the new check will be shown in the Design Forms Checks service:

Design Forms Checks

- ED Setup manager

-1 Check manager
... steel checks - Bending Chedk

. As with all Check services in SCIA Engineer, Checks are only visible in case the project is cal-
culated. So if the new Checkis not shown, perform a linear calculation.
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The tree shows the subgroup Steel checks in which the Bending check is listed. Since in this case there is only one item
inthe Steel checks subgroup thisitem is shown on the same line and its icon is shown at the front of the subgroup. Later on
in this manual, when more Checks are added to this subgroup the different Checks will be shown indented.

Select the Steel checks - Bending Check in the service. The Property window will show the properties of the Check:

Properties o=
Bending Check (1) | Ve V7
Mame | Bending Check

Selection Al -
Type of loads Load cases -
Load cases LET -
Fitter Mo -
Values UC_Combined -
Extreme Global b
Output Brief -
Drawing setup 10

Section Al -

This Property window shows the standard properties as known also for other 1D member checks like Steel, Timber, Alu-
minium,...

The property window shows that the Check will be executed for value UC_Combined (note that in this window the sub-
script was replaced by an underscore) and that the Brief output will be shown.

Press the Refresh action button to run the check.

First of all it can be seen that the result is graphically shown in the Z-direction of the member axis system, just as it was set in
the Check Header. In addition the color scheme is used as defined i.e. with values shown in red for results exceeding 1,00.

In addition each member shows a different check result which is expected since each member has a different cross-section
and material.

Press the Preview action button to display the preview of the Brief check:
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Bending Check

Type Hame Mame Header Bending Check
Bending Check |Bending Check | Linear calculation, Extreme : Global Bending Check
Selection : All
Load’" caseati. Ll Type Name | Member | Posifon | Case | UCcombined
[m] [
Bending Check | B1 0,000 | LC1 1,96

Since this concerns a completely new check, the output is generated using the standard table layout. Using the Table com-
poser this can be modified.
Intermezzo: Using the Table composer to edit the Brief output

This Intermezzo illustrates how the output table can be edited through the Table composer. For more information on the
usage of the Table composer, reference is made to the SCIA Engineer WebHelp.

- First right click on the main table, for example in the Type name column and select Table composer from the context
menu.

Type HName MHame Header Bending Check
Bending Check | Bending Check | Linear calculation, Extreme : Global Bending Check
Selection @ All
Dasciitoesit » Type MName Member F‘cr[sit]ion Case UCCD[I'IiIbiI‘IEd
m 5
Column (Type Name) 3 Bending Check | B1 0,000 | LC1 1,96
| Table colv%poser (default/Bending Check)...

r |
77 Table Composer N —w =

DS CIANBUILDS\DEVELG user\DocumentTemplates\Bending Check{37ABG409-3B25-7DE3-D651-D95E1 05533371 _MainTable [default] otx

Standard | Advanced - Table | Advanced - Columns / Rows ] Layout ] Property]
Contents of table Table

Items in Table Available Items Femntr e 1 default

Type Name Scia Engineer Properties
| Name : El Defined Views Iable type
| UniquelD Ql User Properties FH Vertical table [column per property) LJ
| Header

| Bending Check
™ FEit Table to Page Width
-Sort rows

Sort by
x| Do not sort j |'23 Ascending J

I Column(s] / Row(s)

Type Mame

| Alignment S Default b
Remaove << Add ™ Mo header

| I” Do not aggregate caption at horizontal tables

I Preview
(1 Typs Hame Ham= Header Esnding Cheok £
Bending Check |Bending Check |Linear caloilson, Edrems - Gloal 429
Sslection - Al
Load cases - LC1
Bending Check |Bending Check |Linear calculsfion, Exdreme - Giooal |620
Sslection - Al
Load c=s=s - LC1
Bending Check |Bending Check |Linear caloulion, Exreme - Ghal |315
Ssieation - Al
Load c3ses - LC1
Ready [en] -

9

- Inthe Items in Table column, remove the Type Name and Name.
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Items in Table

| Bending Check

- Lype Hame Items in Table
.| Mame

y ; | UnigqueID
= UniquelD —_—y Head
~| Header . RicalEr
_|

Eending Check

- Change the Table type from Vertical table to Simple form.

Table type
[ mu] g

Vertical table [column per property) :_j
Table type

i Simple form -

- Confirm the inputs with [OK].

- Press the Refresh action button

Bending Check

Linear calculation, Extreme : Global

Selection - All
Load cases : LC1
Bending Check
Type Name Member | Position Case UC . hiea
[m] ]
Bending Check |B1 0,000 [ LCA1 1,96

Note the subscript shown here for the UC o pineq Variable.

Switching the Extreme setting to Member and pressing the Refresh action button shows the check for allthree members:
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Bending Check

Linear calculation, BExtreme : Member
Selection - All
Load cases : LC1
Bending Check

Type Name Member | Position Case I

[m] 5

Bending Check |B1 0,000 | LC1 1,96
Bending Check |B2 0,000 [ LCA1 0,24
Bending Check |B3 0,000 [LCA1 0,89

Step 8.2: Display the Detailed output

The previous Step illustrated how the Graphical and Brief output can be displayed. In this step the Detailed output is dis-
cussed which shows the rendered output of the Design Form.

In the Property window change the Extreme setting back to Global and set the Output to Detailed.

Global -
Detailed -

Extreme
Output

Press the Refresh action button to run the check.

Bending Check
Linear calculation, Extreme : Global
Selection © All
Load cases : LC1

Type Name

Bending Check

Detailed output Page: 000

Example 1. Steel Bending Check

Section Properties

W = 145000 mm®

Intemal Forces

Bending moment My =z = -87.3 kNm
MaterialChamacteristics

f, =235 N/'mmi"

Verificafion

Meg=1; - We=235"10%- 146710%=34,3 kNm

abs (M, o] sbs[-67301) _ ;
Meo 34210

il

L 2
U "o ceminined —

Asindicated above, this new output is again generated using the standard table layout. Using the Table composer this can
be modified.
Intermezzo: Using the Table composer to edit the Detailed output

This Intermezzo illustrates how the output table can be edited through the Table composer. For more information on the
usage of the Table composer, reference is made to the SCIA Engineer WebHelp.

- First right click on the main table, for example in the Type name column and select Table composer at the bottom of the
context menu.
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Bending Check

Linear calculation, Extreme : Global
Selection - All
Load cases : LC1
Type Name Detailed output Page: 000

Bending Check | Example 1: Steel Bending Check
Section Properties

Document »
Column (Header) 4
Table composer (default/Bending Check]...
Column (Type Mame) »
Table cuﬁposer (default/Bending Check)...

g — yeer— L5
| g amoma Mz 24210

1,96 |

- Inthe Items in Table column, remove the Type Name.

Items in Table

Items in Table

Type Mame -

Detailed output, Page: 000 Detailed output. Page: 000
Detailed output. Page: 001 EE— Detailed output. Page: 001
Detailed output, Page: 002 Detailed output. Page: 002
Detailed output, Page: 003 Detailed output. Page: 003

The Detailed output for a Design Form Check can sent up to 50 pages of output back to SCIA Engineer.
In this example only the first page is used, so only the Detailed output. Page: 000 is modified.
- Inthe Items in Table select the Detailed output. Page: 000 and activate the No header checkbox.

Standard ]Aduanced -Table 1 Advanced - Columns / Rows ] Layout ] Propert].r1
Contents of table - - 1 Table-
Available tems TempRle ame default

- tl Scia Engineer Properties

. - - : : Table type
Detailed output, Page: 001 | El Defined Views
Detailed output. Page: 002 tl User Properties FFH wertical table [calumn per property) L]
Detailed output, Page: 003 |5
Detailed output. Page: 004
Detailed output, Page: 005 | 4

Detailed output. Page: 006 [ FitTable to Page Width

Detailed output, Page: 007 =

Detailed output. Page: 003 Sort rows

Detailed output, Page: 009 Sort by

Detailed output. Page: 010

Detailed output, Page: 011 x| Do not sort l] 1123 Aseending _J

Detailed output. Page: 012
Detailed output, Page: 013
Detailed output. Page: 014
Detailed output, Page: 015 | Detailed output. Page: Oi

Detailed outout. Paae: 016 . =
Alignment |=5£ Default _:I

Remove << Add ¥ Mo header

™ Donot aggregate caption at horizontal tables

Column(s) / Row(s)

- Switch to the tab Advanced - Columns / Rows.

- In the ltems in Table select the Detailed output. Page: 000 and change the Width and Height of the Picture Size
bothto 50 mm.
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Example 1: Steel Bending Check

Section Properties
W, = 146000 mm®

Internal Forces
Bending momentM , g = 67,3 kNm

Material Characteristics

f, =235 N/mnt

Verification

Mpa=f,*We=235"10% 146*10° =34 3 kNm

_abs{M, ) _ abs{67301) _
UCcomeinea =My~~~ 34310 20

The output for example shows the yield strength f, of 235 N/mm? of this member.

Repeat the procedure for the second member:

Example 1: Steel Bending Check
Section Properties

w,, = 1.01*10° mm?

IntemalForces

Bending moment M, g5 = 66,6 KNm
Material Characteristics

f, =275 N/imm?

Verification

Mpa=T,» We= 275°10%- 1.01*10° = 279 kNm

ik _abs{Myes)  abs{-56646}
Combined = o - 278575

=0,239

The outputhere shows the yield strength f, of 275 N/mm? of this member.

Repeat the procedure for the third member:

Example 1: Steel Bending Check

Section Properties
W, = 213600 mm?®

IntemalForces
Bending moment M, g5 = 67,3 KNm

Material Characteristics

f, =355 N/mm*

Verification

Mpg=T,» Wei= 355"10%- 214*10°°=75,8 kNm

i _abs{M,es)  abs{-67346}
Combined = 1o T - 75828

=0,888

The output here shows the yield strength f, of 355 N/mm? of this member.

This quick overview of the results shows that the export of data was done correctly.
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Step 10: Optionally review the DataCache and Trace
file
The final step of this example illustrates the internal transfer of data between SCIA Engineer and SCIA Design Forms.

Before going through this step please read the information contained within Annex A which explains the Command line
switches and generation of the .trace file.

- First of all, close SCIA Engineer. The changes to the project file do not need to be saved.
- Next, launch SCIA Engineer using the Command line switch -OCFILES.
- Open the file Manual_Example_1.esa.

- Performa Linear calculation to refresh the results.
-Gotothe H= Design Forms Checks service.
- Selectthe W Steel chedks - Bending Check in the service.

- Set the following Properties for the Check:

Properties o =
Bending Check (1) AR
Lt
Mame Bending Check
Selection Al -
Type of loads Load cases -
Load cases LC1 =
Fitter No -
Walues UC_Combined -
Exdreme Member -
Output Brief 5
Drawing setup 10
Section Al -

- Press the Refresh action button to run the check

- Using a file explorer like Windows Explorer, navigate to the TEMP folder of SCIA Engineer and locate the subfolder
ESA_Model_Data

[(J[Beam.1]
[J[Beam 2]
% [Beam.3]

Setup
4/)SetupNA
£,/]05472 RecieveBuffer
£/)05472_Recieved
4/)05472_Send
£/)08740_RecieveBuffer
£/)08740_Recieved
£/]08740_Send
£/)08960_RecieveBuffer
£/)08960_Recieved
£/)08960_Send

EEEEEEEEEii
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This subfolder shows a folder for each member which has been checked as well as the different log files as explained in
AnnexA.

g The thread numbers used for the log files can differ on each run, this is determined by the
Operating System.

Now go to the subfolder Beam.1. This folder contains allinput data (.emd), output data (.results) and the .trace file.

£31Dﬂhmbeﬂdo
{/|Beam
£/|BucklingData
LﬂChncnﬁeanbeﬂ}iaNew
@Cm@sSection
mDeformatiorﬂ
£/]Intemal Forces
éﬂLpad
a:ﬂhkieﬁds
a:ﬂhianberhio
iy Sections

[ | Beam.1

[ 7| Beam.1

RN e

=

i

When looking inside the Materials.emd file using a standard text editor like NotePad the yield strength of 235 N/mm? (2,35
€8 N/m2) of this member can be found.

{ :Haterial :Type eSteel :ID 152 :H " =
(:EC E 2.1e+011 :G B.07692e+018 |:fy 2.35e+088| :fu 3.6e+088 )

In the same way for example the InternalF orces.emd file shows the moment My of -67,3 kNm (-67301,3 Nm) in the begin
section of the member:

{:Section :ID @ )

{(:InternalForces -ID B :H @ Uy B Uz 56216.9 :Hx l] Mz 8 )
{:Section :ID 1 )

{(:InternalForces ZID B :H 8 Uy B Uz 47216.9 :Hx 8 My -36271.2 Mz 8 )}
{:Section :ID 2 )

{:InternalForces -ID B :H @ Uy B Uz 38216.9 :HMx 8@ My -18641 =Mz 8 )}
{:Section :ID 3 )

(:InternalForces :ID B tH @ Uy B Uz 29216.9 :Mx 8 My 9589.1 Mz @ )

The .results file shows the unity check of 1,96 in the begin section of the member:
{:Res :Section 8 :Combi @ |:Ualu95 1.961565;|}
{:Res :Section 1 :Combi 8 :UaTlues 1. =y
{:Res :Section 2 :Combi 8 :Values 318.1428e-3; )
{:Res :Section 3 :Combi 8 :-Values 279.4841e-3; )

The .trace file gives a full overview of the internals of the Design Form during the check. Since the checkiis run for each sec-
tion, data for all sections are shown in this file.

The following picture shows the trace for the first section:
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Reading values from I0: ¢
Wlel— = CS.Chars.Wely = 14618 T -6-—
M| y,Ed— = InternalForces.My = -67381
f ly— = Haterial .EC.fy = 235=108 7 6—
H
TEST{Example 1: Steel Bending Check)
TEXT{Section Properties)
TEXT(W ]l el— = 146800 nm T 3-—)
TEXT{Internal Forces)
TEXT({Bending moment M| y,Ed— = -67,36813 KHm)
TEXT{Material Characteristics)
TEST(f L y— = 235 H/mMm T 2—)
TEXT(Verification)
Ml Rd— = 3431@
UC | Combined— = 1.94

The first part shows the data which isread from the DataCache as defined in Step 2.

The rest of the trace shows the different lines of the Design Form with filled in data.

This final Step shows how, using the -OCFILES switch, it is possible to debug the SCIA Design Forms Check and perform

an in depth evaluation of the Check run.

Close SCIA Engineer and discard any changes made.

This concludes the first example which illustrated the General Principles of the Open Checks using SCIA Design Forms.
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Example 2: Using Member Data

In this second example the principles of Member Data are explained. Member Data can be assigned to elements within
SCIAEngineer and allow the user to directly access the Input Dialog of SCIA Design Forms.

The Design Form of the previous example is therefore extended with additional parameters which can be set by the user of
the Form.

The following pictures show the output of the Design Form and the related script:

Example 2: Extended Steel Bending Check
Section Properties

Wy = 14000 mm®

Wi = 15000 mm’

Internal Forces
Bending moment My,g4 = 20 kNm

Material Characteristics

f, =420 N/mnt*
ymo=1,1
Settings
Elastic check only? True
Verification
W «qn 5,44+ 5
M= e Wer _ 420710° 447107 _ o o 0
Yo 1.1
bsi My 4
UCcombines="2 Shaﬁ_}"E L abs(20000) _; 7,
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1| TEXT ("Example Z: Extended 5tesl Bending Check"):
2

3 | TEXT ("Section Properties"):

4| TEXT ("f.; = " & VAL(1000000000*W.:, 2) & " mm ") :
5| TEXT ("f,; = " & VAL (1000000000%W,;, 2} & " mm ") ;
&

7| TEXT ("Internal Forces"):

8 | TEXT ( "Bending moment My,pa = " & ‘-’AL(ID_S*HLEE‘, 2) & " kNm"):
g

10 | TEXT ("Material Characteristics"):

11| TEXT("f, = " & VAL(10 ®*£,, 2) & " N/mm ") ;

12 | TEXT ("yuo = " & Yumo) ?

13

14 | TEXT ("Settings")
15 | TEXT ("Elastic check only? " & Elastic Check)

17 | TEXT ( "Verification™) ;
IF (Elastic_Check)

Mpa = £, *War/wumos?

R R
B = O o M
[

|

L

]

Lad

Mpa = £4*Wpi/vumo?

[ I

}
UCcombinea = BBS (M, pa) /Mpa:

[ T o T o T o 8
fa

oy

The Form uses the following variables as manual input when running standalone:

r

The main differences with the previous example are the following:
- In addition to the elastic section modulus W also the plastic modulus Wiy is used
- Using a Checkbox the selection between the elastic and plastic modulus is made

- The resistance is extended with a safety factor yyq
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Standalone | Member data Setup
Section Properties
Elastic section modulus e 14000 mm?
Plastic section modulus R 15000 mm’
Internal Forces
Bending moment My.=2 20 kNm
Matenial Characienstics
Yield strength fr 420 Nimm®
Safety factor Mo 1.1
Settings
Elastic Check




Chapter 5

The purpose of this example is to illustrate how Member Data can be defined which contains the additional parameters used
in this Form (the Checkbox and the factor yy;o). In general, Member data allows the user to access any parameters directly
through the Design Form dialog.

As specified in the introduction, the following steps will be followed:
W Step1:Putthe .CLSfile in the 'User' folder

Within SCIA Design Forms:
W Step2: Setthe ESAID for each variable which needs to be linked

W Step3: Optionally define Member data
W Step4: Define the Check Header
W Step5: Exportthe Formtoa.CLC

Within SCIA Engineer:
W Step6: Importthe .CLC into the Check Manager

W Step7: Optionally edit the Check Header and provide icons
W Step8: Execute the Check
W Step9:Evaluate the Results

W Step 10: Optionally review the DataCache and Trace file

Step 1: Put the .CLS file in the ‘User Folder’

Before starting, make sure the Form Manual_Example_2.CLS is located in the 'User folder' as outlined in the Chapter on
Default folders.

Step 2: Set the ESA ID for each variable which needs
to be linked

As demonstrated in the first example, upon executing the check from within SCIA Engineer, an export will be made of all rel-
evant model data (cross-sections, materials, internal forces ...) to the 'DataCache’.

In this first step, the ESA ID's for the relevant variables which will be linked are defined in the Form.

Launch the SCIA Design Forms Builder and open the Form Manual_Example_2.CLS.

Step 2.1: Set the ID for the Input data

Within this Form, the grid on the 'Calculation’ tab shows the double values to be manually inputted in a green color:
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Double |5trir1g | Boolean I Structured
D Description Symboal Value Uit

iElastic section modulus Wer 14000 | mm®
Plastic section modulus WL 15000 | mm®
Bending moment My ea 20 kNm
Yield strength £y 420 | N/m®
Unity Check UCqosbined 374
Bending resistance Mpg 2.35 | kMm
Safety factor W abEat

Compared to the first example, the additional parameter which can be obtained through the DataCache is the Plastic sec-
tion modulus Wpl.

The safety factor yyo however is a property which does not exist in the DataCache, so this will not be linked directly but set
later on as Member data.

Using the basic information from Annex B the following ID's are found to represent the data needed by the form:

ESAID Variable

CS.Chars.Wely Elastic section modulus about the principal y-axis

CS.Chars.Wply Plastic section modulus about the principal y-axis

InternalForces.My | Bending momentabout the principal y-axis

Material EC.fy Yield strength of the material for Eurocode EC-EN

These ID's are inputted within the grid of the Form:

Double | String I Boolean I Structured |
D Description Symbal Value it
C5.Chars.\wWely Hastic section modulus Wi 14000 mma
CS.Chars \wply Plastic section modulus o 15000 mm’
Internal Forces. My | | Bending moment My =d 20| kMNm
Material ECfy || Yield strength fy 420 Nimm®
Unity Check UCzamsing 374
Bending resistance Mag 535 kNm
Safety factor Y™ 15l

This concludes the first part of this step; all input variables for the Form which can be obtained from the DataCache are now
properly linked to ESA.ID's.

Step 2.2: Set the ID for the Output (Result) data

In this example there is one result value which will be defined, the Unity Check value UC ¢ gmpined- Tis variable will thus be
given the ID Result.1.
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Double |5trir|g I Boolean I 5t|1.|dured|

D Description Symbol Walue Lnit Prec

CS.Chars.\Wely Hastic section modulus s 14000 | mm’

CS.Chars\iiply | Plastic section modulus Wl 15000 mm’ 2

InternalForces. My | Bending momert My =4 20| kNm 2

Material EC.fy Yield strength f 420 Wmm® | 2

Result.1 Unity Check IC zomsine 3.74 2
Bending resistance Maz 535 | kNm 2
Safety factor YMO 1.1 2

In order to let the Form take into account the ID's defined in this Step refresh the Form either by pressing the button
I" b orthe F5 key.

This concludes the definition of the in- and output variables.

Step 3: Optionally define Member data
Asindicated in the introduction of this example, this Form has two additional inputs for the user:
- ACheckbox to select either the elastic or plastic modulus

- Asafety factor yyo

Switch to the 'Dialog' tab to review the current Dialog defined for a Standalone run of the Form:

Standalone | Member data Setup
Sechon Properhes
Elastic section modulus W 14000 mm®
Plastic section modulus o 15000 mm’
Internal Forces
Bending moment My.z2 20 kNm
Matenal Characienstics
field strength fy 420 Nimm®
Safety factor WO 11
Settings

Elastic Check

The Standalone dialog of course contains all inputs since all of them are required for a Standalone run.

When running the Check from within SCIA Engineer, not all of these inputs should be visible. Therefore the Member data
dialog is used: this dialog will be visible from within SCIA Engineer and should thus contain only the relevant information
which is not set through the DataCache.

Step 3.1 Define the Member data dialog

In the Standalone dialog, switch to the kLot to see all components of the dialog.
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' The Dialog outline setting can be found at the bottom left side of the screen.

Select the GroupBox (Material Characteristics) and GroupBox (Settings). Both can be selected simultaneously by

keeping the [CTRL] key pressed.

X f0b@ ah

an |t 3

(= GroupBox {Section Properties)

. - Double input (W pl—)

¢ i Double input (W | el—)
é--GmupBou-: ({Intemal Forces)

. i Double input (M | y.Ede}

E| GroupBox (Material Characteristics)
i Double input fy L M0}
Double input f L y=)
8o (s

.. Cherckbox (Elastic_Check)

Standalone | Member data | Setup |
Section Properties
Elastic section modulus et 14000 mm®
Plastic section modulus Wa 15000 mm®
Internal Forces
Bending moment My.z4 20 kNm
" Material Characteristics = =
L Yield strength fy 420 Wimm?
Safety factor M 1 1 =
L] | | ]
" Settings L] =
M [7] Elastic Check
. [ ]

Use the Copy button At copy these GroupBoxes to the clipboard.

Now switch to the 'Member data' tab, click anywhere in the empty tab to put the focus on that tab and use the Paste button

e to paste the components into this tab.

| Sdnne | Wenoa o

XY@ R

a@an |t 3

(=1 GroupBox (Material Characteristics)
. - Double input fy L MO}
¢ i Double input L y=)
=3 GroupBox (Settings)
‘... Checkbox (Elastic_Check)

Press [Esc] to end the selection.

Material Charactenstics

ield strength fy 420 Mimm?

Safety factor MO i
Settings i

Elastic Check

Now the Yield strength can be removed. Select this component either in the dialog or in the Outline and press the Delete but-

ton X toremove it.

X[ %GB %G

> (1§

- Delete selected component E}

EI GroupBox (Settings)

Press [Esc] to end the selection.

X 4@ B

Double input {y | MO}
‘- Double input | y+—)

i... Checkbox (Elastic_Check)

as |ty

[=- GroupBox (Matenial Characteristics)
o o s L)
= GroupBox (Settings)
- Checkbox (Elastic_Check)

[ Saiore | Mewbordwn [ saw |

Material Characienstics

Safety factor M 11

Settings
Elastic Check
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The height of the Material Characteristics GroupBox can now be adjusted.

Standalone Member data Setup

Material Charactenstics
Safety factor Y™ 1.1

Settings
Elastic Check

The member data dialog has now been defined. In the next part the properties within this dialog will be given ESA.ID's.

Step 3.2 Set the ID for the Member data Input data

In Step 2 ID's were set for the input data which could be retrieved from the DataCache. Those properties have a fixed ID as
specified in Annex B and the SCIA Design Forms WebHelp.

The properties defined as Member data however can be anything, ranging from input fields, checkboxes, combo boxes to
pictures, table inputs etc. The author of the Form defines which properties will be set and thus also the author can freely
define the ID for these properties.

The Member data dialog will be visible from within SCIA Engineer. Any data inputted in that dialog will automatically be
added to the DataCache using the ID set by the Form author after which the Form retrievesit for the check.

The only limitation is that any property defined as Member data has to have an ID starting with the prefix MemberData.

Toillustrate this, try changing to the tab 'Calculation'. SCIA Design Forms will not allow exiting the Dialog tab as long as the
Member data properties do not have the proper ID and shows a warning message:

Error

MemberData dialog and/or Setup dialeg contains compeonents (inputs or
libraries) with incorrect ESA_IDs, All issues must be fixed before leaving this page.
List of encountered issues:

» ESA 1D of variable Elastic_Check doesn't start with MemberData!

# ESA _ID of variable y M0+~ doesn't start with MermberData!

N

Confirm this message with [OK].

Firstof all, switch to the |- ot so the grid with input variables becomes visible again.

Onthe 'Double'tab, setthe ID for the safety factor, in this example MemberData.yyo
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Double | String I Boolean I Structured | e
D Description Symbal
CS.Chars.Wwely Hlastic section modulus W
C5.Chars \wply Plastic section modulus Wa
Internal Forces. My Bending moment My.24
Material EC.fir Yield strength fy
Result.1 Unity Check UCcombined

Bending resistance M=aa

Onthe'Boolean'tab, set the ID for the checkbox, in this example MemberData.Elastic_Check.

Double | String | Beclean | Stuctured e
LD Description Symbol
MemberData Hastic_Check Flastic Checlo | Elastic_Check

Al properties defined on the Member data dialog now have a properly defined ID. Now it is again possible to switch to the
'Calculation'tab.

This concludes the definition of the Member data dialog and corresponding ID's.

Step 4: Define the Check Header

After setting the ESA.ID's and inputting Member data the ‘Check Header' can be defined.
Switch to the tab 'Header' to define the Check Header.

Step 4.1 Define the Check Header Part 1

When intially opening the 'Header" tab the following data is shown by default;

Form name Caleulation
Auther
Licence ID i 1000012
Fam version | 1 -“3_""
GUID 11f35aeb-2783-479-8c4a-2940412
MNom code [lrwariarrt V]
Flenisi type  Member_1D -|
Applicable limit state [L.I-Itimat& V]
Applicable materal [] Steel [7] Rsteel

[7] Concrete [ Glass

[] Timber [] Cther

[T Aluminium

[7] Masonry

For thisexample the Form name is setto Extended Bending Check.
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The Norm codeissetto EuroCode.

The Element type is set to Member 1D.

Applicable limit state is set to Ultimate.

For the Applicable material the material Steel is selected.

After the above modifications the Check Header definition looks as follows:

Form name Extended Bending Check
Author
Licence |D 10000 =
Form version 1=
GUID 11f35aeb-2793-47%a-8c4a-2940412:
MNom code [Euro[:ode "]
Element type [ Member_10 - ]
Applicable limit state [Uftimate "]
Ppplicable material [ Steel  EGEEE

[] Concrete [ Glass

[] Timber [ Cther

[T Aluminium

[T] Masonry

Step 4.2 Define the Check Header Part 2

The bottom part of the Check Header definition shows a grid which automatically lists all variables that were defined as out-
putresultsin Step 2.2.

In this example the UC ¢ onpined Was setas Result.1 so thisis the only variable shown here.

The UC( ompineq Variable concerns a unity check. The unit s therefore set to Others - Unity Check [-].

Result settings
ESA_ID Varable name ESA unit
(Rest1 | UCcamsoms [ thers - Uity Check 1] + |

All other settings are left on their defaults since they match the typical settings for a unity check.

This concludes the definition of the Check Header; all required inputs have now been made.

Step 5: Export the Formto a.CLC

The final step within the Design Form concerns saving the changes made to the source file (.CLS) and exporting thisinto a
.CLCfile.

Tothisend, first save the Form using the H - button.

Ej Export CLC

Next, export the file to a .CLC using the button.

This .CLC file has the same name as the .CLS file and will be generated in the same folder as the .CLS file.
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As specified in the chapter on Default folders, this file must be in the 'User folder' in order for it to be visible from within SCIA
Engineer.

This concludes all steps needed within SCIA Design Forms. The SDF application can now be closed.

Step 6: Import the .CLC into the Check Manager

In this specific step, the .CLC file created in the previous Step will be imported within SCIA Engineer.
Launch SCIA Engineer and open the file Manual_Example_2.esa.

Within this example project, three steel members with different cross-sections and materials are given:

Gotothe Il Design Forms Checks geryice.

Kain

ﬁ:t Line grid and storeys
-4 BIM tookbox

- Structure

ﬂ Load

L& Load cases, Combinations
EEI--- Calculation, mesh

--bd Results

----- @ Steel

----- [ Open connection
H: Design Forms Checks
----- rﬂa Documert

----- Engineering report
Eﬂ---ﬁ Drawing Tools

EEI---ﬁ Libraries

£ )% Tools

Inthe H= Design Forms Checks garyice open the' D Check manager
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rT Check manager u
AiaeBE o =S = A o)
fame Bending Check
=l Service tree definition
System check [
lcon lcon is selected
Remove icon
Codes EC-EN
Category Steel checks -
=l Check data
Design form Manual_E<ample_1.CLC
Element type 1D {beam/column) -
Material Steel
Limit state Ultimate -
COutput vanables 1 defined
| New || Insert “ Edit ” Delete |

The check from the previous example is still listed here. As specified the Check Manager concerns a global repository
which is used for the entire SCIA Engineer installation and thus not for a specific project.

Use the New button to define a new Check. The Choose file dialog appears showing all.CLC files in the OpenChecks
folder:

o i - -
A Choose e —— i
-] Open theck

I:I BEMERCLRS I‘?'rr"-'lar1uaI_E}{am;:|Ie!_1

i
Bendin Manual_Example_2

CASCIANBUILDS\OpenChecks'\Manual_Example_2.CLC

QK I Cancel |

Selectthe Manual_Example_2.CLC file and press [OK].

The Check Manager automatically imports the Check header information from the .CLC:
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r_l Check manager M1
A ek @ > S FH A AT

Bending Check |Name | Exdended Bending Check

£l Service tree definition
System check ]
lcon lcon is not selected
Codes EC-EN
Categoary Other checks > I

=l Check data
Diesign form Manual_Example_2 CLC
Element type 1D {beam.//column) -
Material Steel
Limit state Ukimate -
Output varables 1 defined
Graphical output varables 1 =
= 1D Member data

leon lcon is not selected
Member data defaults

. New | Insert [ Edit | Delete | . Close |

| %

The Name, Codes, Element type, Material, Limit state and Output variables are shown as defined in the .CLC in
step4.

In addition, since Member data was defined in this example an additional subgroup 1D Member data is shown which con-
tains the Member data dialog.

Step 7: Optionally edit the Check Header and provide
icons

In essence, merely importing the CLC is already sufficient since all required data has been defined.

Itis however possible to add additional info to the definition of the check or edit the data which was defined in the Form.

Step 7.1: Service tree definition

The Service tree definition shows the info which will be used to display the checkin the tree of SCIA Engineer.

For this example a custom icon will be set for the check. Therefore press the | button and browse for the file Manual_
Example_2_Icon.bmp

El Service tree definition
System check

Remove icon
Codes
Category

In addition the Category will be set to Steel checks.

Step 7.2: Check data

The Check data subgroup shows all data relevant to the check.

In this example no changes are made to the imported data.
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Step 7.3 Member data

Since Member data was defined in the .CLC file a new subgroup 1D Member data is shown.

|2 1D Member data
leon lcon is not selected
Member data defaults

In the same way as for the Check itself the Icon setting provides the possibility to set a customized icon for the Member data.
Pressthe - | button and browse for the file Manual_Example_2_MemberData_Icon.bmp

= 1D Member data

Remove ic!r! 3

Memberdatd
B
The Member data defaults setting is used to display the dialog defined in the.CLC file in Step 3 directly within SCIA Engin-
eer. Pressthe - | button to review the Member data dialog:

| 5cia Design Forms @
e | Material Characteristics -—E
8 Check manag)|| Safety factor Yo | 1.1

E—@ & Ber| Settings

¥ Elastic Check
Bending Check =
Extended Bendin i

m

-

MNew Inzert Close

‘ﬁ' g Cancel | % Save and close \

This dialog shows the defaults which are used by the Form. Any member which does not have Member data defined will get
these values as a defaullt.

Changing the defaults themselves is something which needs to be done within the .CLC file (see Step 3). The dialog shown
here ismerelya 'Viewer'.

. . ” C | w5 dc . o . .
Close the defaults dialog by either SRR or AVE AN O since for this dialog both will just close the dia-
log. In Step 9 the actual input of Member data is discussed which allows editing this data for specific members.

The Check Manager can now be closed by pressing [Close].
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’ The Check Manager contains an additional subgroup labeled SEN Functionality. This can
be used to indicate that for example the AutoDesign action buttons (AutoDesign, Split,
Unify) should also be visible for this specific check.

Step 8: Execute the Check

All preparations have been made; the Check is linked to SCIA Engineer and can now be executed.

Step 8.1: Display the Brief and Graphical output
After closing the Check Manager the new check will be shown in the Design Forms Checks service:

Design Forms Checks

...... |:|:| Setup manager

----- [ Chedk manager
Bl Steel checks
- Bending Check
o4y Extended Bending Check
~— 1D Member data
..\ Extended Bending Check

0 As with all check services in SCIA Engineer, checks are only visible in case the project is cal-
culated. So if the new checkis not shown, perform a linear calculation.

The tree shows the subgroup Steel checks in which both the Bending Check of the previous example and the new
Extended Bending Check are listed. Since for the Extended Bending Check also Member data was defined alsoa 1D
Member data itemislisted in the tree using its appropriate icon.

Selectthe W Extended Bending Check jn the service. The Property window will show the properties of the check:

Properties o=
Extended Bending Check (1) AR N
X
Mame | Bxtended Bending Check
Selection Al hd
Type of loads Load cases =
Load cases LC1 -
Fitter Mo =
Walues IUC_Combined -
Exdreme Global -
Output Brief -
Drawing setup 10 .
Section Al -

Press the Refresh action button to run the check.
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Press the Preview action button to display the preview of the Brief check:

Extended Bending Check

Type MName

Name

Header

Extended Bending Check

Extended Bending Check

Extended Bending Check

Selection @ All

Load cases : LC1

Linear calcultion, Extreme : Global

Extended Bending Check

Type Name

Memiber

Position

m]

Case

UCCnﬁlbined

Extended Bending Check

B1

0,000

LC1

2,16

Use the Table composer as explained in Example 1 to change the layout of the output:

Extended Bending Check

Linear calculation, Extreme : Global
Selection - All
Load cases : LC1

Extended Bending Check

Member Position Case uc ;
[ITI] EE:T:HnEd
B1 0,000 | LC1 2,16

Step 8.2: Display the Detailed output

In the Property window change the Output to Detailed.

Press the Refresh action button to run the check.
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Extended Bending Check

Linear calculation, Extreme : Global

Selection - All
Load cases : LC1

Type Name Detailed output Page: 000
Extended Bend”-g ChEd( Example 2 Extended Steel Bending Check

Section Pro perties

Wi, = 148000 mn?

W, = 166000 mn?

Intemal Forces

Bending momentM, = = 67,2 kMdm

Material Chamcteristics

f,= 235 Nimm®

=11

Settings

Elz=sfic checkonhy® True

Verification
P ol o
T'-"'i'. — 235 -:11-_-1-': L] =312 kMm

g =
Mae=

se{M,e) _ sbs[ETI0)__
W e ¥

e

U commnee=

Use the Table composer as explained in Example 1 to change the layout of the output:

Extended Bending Check

Linear calculation, Extreme : Global
Selection : All

Load cases : LC1

Example 2: Extended Steel Bending Check
SectionProperties

Wy = 146000 mm®

Wy = 166000 mm?

Intemal Forces

Bending moment My,z =-67.3 klNm

Material Characteristics

fy =235 N/mnv
ywo =11
Settings
Elastic check only? True
Verification
_ frWe _ 235%10%-146*10° _
Meg ks 17 31,2 kNm
_abs{Myzss) _abs(-67301) _
UCCc-rrbra.f'_ MH.G = 31191 —215

Step 9: Evaluate the Results

With the link and output completed, the results can now be evaluated for different inputs as well as the Member data.

Setthe Selection to Current, select member B1 and press the Refresh action button:
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Extended Bending Check

Linear calculation, Extreme : Global
Selection © B1

Load cases : LCA

Example 2: Extended Steel Bending Check
SectionProperties

W = 146000 mm?

Wy = 166000 mm®

Intemal Forces

Bendingmament M,z =-67.3 kMNm

Material Characteristics

f, =235 N/imn?*

ymo =11

Settings

Elastic check anly? True

Verification

T f$g=| = ZE0° 146107 31 5 jum

_abs{My,es) _ abs{-67301} _
UCC{:-er'rﬂ_.ﬂ_ MF{-: - 3719 —215

Since no Member data was inputted this member is using the default settings as defined in the .CLC file and shown in Step
7.3. The yypisthus setas 1.1 and the Elastic check is executed.

Now double click on the — 10 Member data in the tree. Confirm the dialog which appears with [OK] and input this data
on member B1.

Properties

Design Form data 10 (1)

Name
Edit
Check
Member

The Property window shows the Name of the Member data as well as the Check to which it belongs.

The viewflag shown on member B1 automatically concatenates this information so it's visually always clear to which Check
the data belongs.

Clickonthe - button in the Property window to Edit the Member data and display the Member data dialog defined in the
.CLC:
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Scia Design Forms @
Material Characienstcs

Safety factor WM 1.1

Settings
¥ Elastic Check

x Cancel | % Save and close

Change the safety factor yy;q for example to 1.65

After changing the value, click somewhere outside of this input field to make sure the value is confirmed.

Scia Design Forms @
Material Charactensics

Safety factor WM 1.65

Settings

¥ Blastic Check Click for example here

x Cancel | % Save and close

) ) & Save and close
Now close the dialog using the button.

Select the "© Extended Bending Check j, e service and press the Refresh action button to execute the check once
more:

Example 2: Extended Steel Bending Check
SectionProperties

Wy = 146000 mm?

Wy, = 165000 mm®

Intemal Forces

Bending moment My,z =-67.3 kiNm

Material Characteristics

fy =235 N/mm®

yumo = 1,65

Settings

Elastic check only? True

Verification

= fu,:r:'jl:r--l - 235*10;1-51545*10 2208 kNm

abs{M bs(-67301
UC combine: = rfﬂﬂ.f&]:a S

The output shows the usage of the Member data, the modified yyq of 1.65 is now used.

Press [Esc] to end the selection.
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Again double click on the -— 10 Member data in the tree. Confirm the dialog which appears with [OK] and input this data
onmember B2.

Clickonthe - button to Edit the Member data on B2:

Scia Design Forms - ‘-_ﬁ_ﬂ-—- @

Matenal Characienstics

Safety factor ¥Ma 1.1

Settings
I¥ Elastic Check

* Cancel | %" Save and close

== = —

Change the safety factor yy;q for example to 2.25 and de-activate the checkbox for the Elastic Check.

Scia Design Forms . "i

Matenal Characienstics

Safety factor MO 225

Settings
[ Elastic Check

=

* Cancel | %" Save and close

| S — —

Again click somewhere in the dialog outside of the input fields to confirm the data and close the dialog using the

" Save and close
v button.
Select only member B2, go to the W Extended Bending Check i the service and press the Refresh action button to
execute the check:

Example 2: Extended Steel Bending Check
SectionProperties
Wy =1.01*10% mn?®
Wy =111*10° mm®
Intemal Forces
Bendingmoment My,z =-66.6 kNm
Material Cha[acteri stics
fy =275 N/mm™
yio = 2 25
Settings
Elastic check only? False
Verification
x4n8 o4 442402
M _::fx:r::f:'m _275 10221511 10° _ 436 1um

_ abs{M,es) _ abs(-66646) _
UCcombned =iy~ 135017 049
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The output shows the usage of the Member data, the modified vy 0f 2.25 is now used and the Elastic check is shown as
False.

This quick overview of the results illustrates how Member data can be used to modify the input data for each member.

Step 10: Optionally review the DataCache and Trace
file

The final step of this example illustrates the internal transfer of data between SCIA Engineer and SCIA Design Forms.

Before going through this step please read the information contained within Annex A which explains the Command line
switches and generation of the .trace file.

First of all, close SCIA Engineer. The changes to the project file can be saved so the inputted member data is also stored
within the project.

Next, launch SCIA Engineer using the Command line switch -OCFILES.
Open the file Manual_Example_2.esa.
Perform a Linear calculation to refresh the results.

Goto the IFE] Design Forms Checks seryice,

Select the"w Extended Bending Check i the service.

Set the following Properties for the Check:

Properties 3 =
Extended Bending Check (1) BIRY:RT
e
Mame BExtended Bending Check
Selection Current -
Type of loads Load cases -
Load cases LC -
Fitter No -
Walues UC_Combined -
Extreme | Global -
Output Detailed -
Drawing setup 10 .
Section Al -
- Select member B2

- Press the Refresh action button to run the check

- Using afile explorer like Windows Explorer, navigate to the TEMP folder of SCIA Engineer and locate the subfolder
ESA_Model_Data

% [Beam 2]

Setup

4/)SetupNA
£,]00840_RecieveBuffer
£/)00840_Recieved
£/)00840_Send

EEEii

Now go to the subfolder Beam.2. This folder contains allinput data (.emd), output data (.results) and the .trace file.
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{;ﬂ1thmix:hio

£/|Beam

{;ﬂﬁlxidhugﬂkia
{;ﬂ(kwt:t!ehlanbe![kiahkﬂn
{kﬂ(&nﬁsSk:iion
{;ﬂ[kﬁcxnﬁikx1s

£ Intemal Forces

{;ﬂlxxid

{;ﬂhkieﬁeis

i /|MemberData
dﬁﬂhlenixa1rio

iy Sections

[’ Beam.2

| "/ Beam_2

¥¢1Beam_2-000 WMF

jIERREERREEEE

=

i

When looking inside the MemberData.emd file using a standard text editor like NotePad the settings for the Member data
for this beam can be found:

{ :MemberData :Elastic Check False :y | MB— 2.25 )

This data is thus transferred to the DataCache using the ID's as defined in Step 3.2.

The following picture shows the .trace file content:

Reading values from I0: {
Wl el— = CS.Chars.Uely 1.81=18 7 -3—
W1lpl— = CS.Chars.Wply = 1.11=18 1 -3—
Mly,Ed— = InternalForces.Hy = -66646
fly— = Haterial.EC.fy = 275«18 1 6—
v 1L H8-— = HemberData.y L MB— = 2.25
Elastic_Check = MemberData.Elastic_Check = False

e
TEXT{Example 2: Extended Steel Bending Check)
TEXT{Section Properties)
TEXT(W ] el— 181308008 nm T 3—)
TEXT({W ] pl— 1112808 nm T 3—)
TEXT{Internal Forces)
TEXT(Bending moment M ] y,Ed— = -66,6456 KNm)
TEXT{HMaterial Characteristics)
TEXT(Ff L y— = 275 N/nm | 2—)
TEXT(y L HB— = 2,25}
TEXT(Settings)
TEXT(Elastic check only? False)
TEXT{Uerification)
IF (False) {
Ml Rd— = 135911

¥
UC | Combined— = B.49

The first part shows the data which is read from the DataCache as defined in Step 2 as well as the Member data defined in
Step 3.

The rest of the trace shows the different lines of the Design Form with filled in data.

This final Step shows how, using the -OCFILES switch, it is possible to debug the SCIA Design Forms Check and perform
an in depth evaluation of the Check run including the use of Member data.

Close SCIA Engineer and discard any changes made.

This concludes the second example which illustrated the use of Member data to directly access the input dialog from SCIA
Design Forms through SCIA Engineer.
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Example 3: Using Standard and Custom Libraries

In this third example a Form using a Standard and a Custom library is used in order to illustrate how such libraries are
accessed from within SCIA Engineer.

A simplified Concrete calculation is used which determines the amount of tension reinforcement needed for a rectangular
section in bending.

The following pictures show the output of the Design Form and the related script:

Example 3: Concrete Reinforcement

Section Properties
b =260 mm
h =740 mm

Internal Forces
Bending moment M, g4 = 250 kNm

Material Characteristics

f. = 30 N/mmt*
'lll'c = 15 .
fyx = 500 N/mm*
=115
Verification
E LAt "
£oo 0850 foc _ 0.85-3010° _ o\ o
Ye 15
fa _ 50010° 2
— ¥k _ e
fy-:_ I'|"5 Tar 115 _435 N.lrﬂ"erI
d=09+h=0.9+0.74 =666 mm
My £ 250000
g —yEd - =0.128
7 bed +fs 0.26+0666«17710°
=> un = 0,140
17*10°

-"3\5:[;}-':{': sbhed=0,14- +0,26 - 0,666 =945 mm*

'y 435*10°

The actual Check starts on Line 417.

-57-



Chapter 6

417 | TEXI ( "Example 3J: Concrete Reinforcement™):
419 | TEXT ( "Section Properties™):

420 | TEXI (" = ™ & VAL(1000*b, 2} & " mm™):

421 | TEXT("h = "™ & VAL(1000*h, 2) & " mm"):

422

423 | TEXT ( "Internal Forces"):

424 | TEXT { "Bending moment My, ga = " & ‘-’ILLI:ID_E*HE-,Ed, 2} & " kNm™):
425

426 | fox = IO.CONCBETE.EC.fck;

427 | £4¢ = I0.Reinforcement.EC. fyk:

428

429 | TEXT{ "Material Characteristics"}:

430 | TEXT("Fop = " & VAL(10 ®*f_., 2) & " N/mm ") :
431 | TEXT("y. = " & Y.):

432 | TEXT("fy, = " & VAL(10 %*£_,, 2} & » n/mm’ ") ;
433 | TEXT("ys = " & y.):

339

435 | TEXT ( "Verification"}:

436 | £.4 = D.85*F . /ve:

437 fi'd - fi'k-'"l-'l"sr:

438 (d = D.9%h;

439

440 | pg = M, paf (b*d**E 4);

441

442 | wy = Get_wy{pa):;

443 | TEXT({"=> w1 = " & wy.ToString("0.000")):

444 | B, = wy* (£.4/E  a) *b*d;

Lines 426 & 427 contain |0 structure references to the data of the Libraries used for the standalone run of the Form.

Line 442 shows a function Get_w1 which determines the reinforcement percentage in function of the bending moment.
The function and tabulated data is available on Lines 1 to 415 but is not detailed further in this example.

The Form uses the following variables as manual input when running standalone:
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Standalone Member data Setup
Cross-section data
Height h 740 mm
‘nfidth b 260 mm
Material Characienstics
[ «< || B 500 B =,
s | C 30/37 =
Safety factor reinforcement = 1:15
Safety factor concrete e 15
Internal Forces
Bending moment My =4 250 kNm

The Material Characteristics are using two libraries:

- A'Custom'library for the Reinforcement material

- A'Standard'library for the Concrete Material, provided by the Design Form.

The purpose of this example is to illustrate how Standard and Custom libraries are linked with the DataCache. Also the dif-
ference in the 10 structure between a standalone run of the Form and a run from within SCIA Engineer is discussed.

components linked to a specific .xml file.

In essence there is no difference between Standard and Custom libraries, both are dialog

W Step1:Putthe .CLSfile in the 'User' folder

Within SCIA Design Forms:

L
W Step3: Optionally define Member data
W Step4: Define the Check Header
W Step5:Exportthe Formtoa.CLC

Within SCIA Engineer:
W Step6: Importthe .CLC into the Check Manager

Step 8: Execute the Check

Step 9: Evaluate the Results
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As specified in the introduction, the following steps will be followed:

Step 2: Setthe ESAID for each variable which needs to be linked

Step 7: Optionally edit the Check Header and provide icons
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Step 1: Put the .CLS file in the 'User Folder’

Before starting, make sure the Form Manual_Example_3.CLS is located in the 'User folder' as outlined in the Chapter on
Default folders.

Step 2: Set the ESA ID for each variable which needs
to be linked

As demonstrated in the previous examples, upon executing the check from within SCIA Engineer, an export will be made of
allrelevant model data (cross-sections, materials, internal forces ...) to the 'DataCache’.

In thisfirst step, the ESA ID's for the relevant variables which will be linked are defined in the Form.

Launch the SCIA Design Forms Builder and open the Form Manual_Example_3.CLS.

Step 2.1: Set the ID for the Input data

Within this Form, the grid on the 'Calculation’ tab shows the double values to be manually inputted in a green color:

Double |String | Boolean IStmdured|
I D Description Symbol  Value Unit

iIter&tion step i 0
Bending moment M. Ed 250 | kNm
Characteristic concrete compressive strength Tox 30 1\3[,,"1311112
Characteristic reinforcement vield strength T 500 1:[;’1111112
Safety factor concrete Ye 15
Safety factor reinforcement Yo ibomhs
De=sign concrete compressive strength b 17 ijmz
Design reinforcement yield strength foa 435 1\3[,.4‘];|11]12
Leverage arm d 666 | mm
Width b 260 | mm
Reduced walue of the bending moment g 0.128
Height h 740 | mm
Reinforcement percentage Wy 0.14
Reinforcement area 7.1 945 | mm?®

The iteration step i concerns a variable used internally by the Get_w?1 function and is thus not a value to be inputted.

The safety factors y,, and y concern properties which do not exist in the DataCache, so these will be set later on as Member
data.

Using the basic information from Annex B the following ID's are found to represent the data needed by the form:

ESAID Variable

InternalForces.My | Bending momentabout the principal y-axis

CS.Geometry.B Width of rectangular cross-section

CS.Geometry.H Height of rectangular cross-section

These ID's are inputted within the grid of the Form:
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Double | String | Boolean | Structured |

D Description Symbial Value it
teration step i 0
InternalForces. My | Bending momert My.z4 250 kNm
Characteristic concrete compressive strength ok 30| Nmme
Characteristic reinforcement vield strength fi E00 | Wimm®
Safety factor concrete e 15
Safety factor reinforcement ¥s i35
Design concrete compressive strength fed 17 Wimm®
Design reinforcement yield strength fyd 435 Nimm-
Leverage am d 666 | mm
CS Geometry. B |Width b 2600 mm
Reduced value of the bending moment i 0.128
CS.Geometry H  |Height h 740 mm
Reirforcement percentage W 0.4
Reinforcement area A 945 | mm°

This covers the basic inputs however the libraries are referenced directly within the script.

Within this example, two libraries are used. The standard Concrete material library is pointing to the following Target 10
node ('Dialog' tab):

Target 10 node CONCRETE.EC

The custom library for the Reinforcement material is pointing to the following Target 10 node:

Tanget 10 node Reinforcement . EC

These Target 10 nodes are available purely during the standalone run of the Form and are being used directly on lines
426 & 427:

426 | f.x = I0.CONCRETE.EC. fck;
427 | £4¢ = I0.Reinforcement.EC.fyk;
Both Target 10 node strings can in fact be freely defined by the author of the Form.

However, the DataCache does not contain this structure, so the above two lines are not valid in case the Form is run from
within SCIA Engineer. When running the Form from within SCIA Engineer it is thus required to set the correct 10 structure
for these variables so they are read from the DataCache.

Instead of just providing the solution, let us walk through the DataCache to see what s available and how the f. and fy vari-
ables can be correctly retrieved both in the standalone run and in the linked run.
Intermezzo: Using the EMD Loader to examine what is in the DataCache

In this subpart of the example the EMD Loader is used to examine what is available in the DataCache. Annex A also con-
tains information on the EMD Loader.

Using SCIA Engineer the DataCache files will be generated after which their content will be examined from within SCIA
Design Forms.

- First of all, close SCIA Engineer in case it was still open.
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- Next, launch SCIA Engineer using the Command line switch -OCEMD. This switch makes sure the required .emd files will
be generated when executing the Check. Refer to Annex A for more information.

- Open the file Manual_Example_3.esa.
- Performa Linear calculation to refresh the results.
- Gotothe fFE] Design Fomms Checks seryice,

The project file in this case contains two Concrete members. Since the Checks defined in the previous examples require
members made out of Steel these Checks will not work with these members.

- Therefore, open the Check Manager.

- Selectthe Bending Check and change its material from Steel to Concrete:

[ " Check manager ﬁﬂ
s e BE| o =& H A = 37 '
Bending Check | Name Bending Check
Extended Bending Check = Service tree definition

System check ]
lcon lcon is selected
Remove icon
Codes EC-EN
Category Steel checks he

=l Check data
Design form Manual_Example_1.CLC
Element type 10 {beam./column) -
Steel
Limit state Uttimate e
Output variables 1 defined
Graphical output variables 1 5

New Insert Edit Delete Close
| %
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[ # " Check manager @"
02 eBk o = S SH A - g |
Bending Check | Name Bending Check
Extended Bending Check = Service tree definition
System check ]
lcon lcon is selected
Remove icon
Codes EC-EN
Category Steel checks e
=l Check data
Design form Manual _Example_1.CLC 2
Element type 1D {beam./column) ha
Material Concrete
Limit state Uktimate -
COutput varables 1 defined
Graphical output vanables 1 >
New Insert Edit Delete Close
| %

- Close the Check Manager with [Close]

-Inthe Service, selectthe ™ Bending Check and setthe following properties:

Design Forms Checks

------ [T setup manager

----- [ chedk manager
B Steel checks
..... ¥ Bending Check
E|w Extended Bending Check
L. 21D Member data

. ) Extended Bending Chedk

Mame | Bending Check

Selection Al &
Type of loads Load cases -
Load cases LCT -
Fitter N -
Walues UC_Combined -
Extreme Global -
Output Ericf -
Drawing setup 10 .
Section Al -

- Press the Refresh action button.

No results are shown, it seems as if nothing happened, but this is correct and caused by the usage of the -OCEMD switch.
This switch generated the .emd files but does not run any check and thus results are neither generated nor shown.

- Using a file explorer like Windows Explorer, navigate to the TEMP folder of SCIA Engineer and locate the subfolder
ESA_Model_Data
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[T [Beam.1]
[:][Ekﬁan.E]
)Setup
{JSetLpNh
{Jﬂﬁdﬂd_ﬂorrma’ﬂs
{J 09180_Commands

EEii

Now go to the subfolder Beam. 1. This folder contains allinput data (.emd) for this member.

{;ﬂ1Dhtﬂnbedrio
{JBean
{JB‘ud-dinnga
{y/|ConcreteMemberDataNew
£/|CrossSection
{J[Hmnaliorﬂ
{Jlrim\dFolm
{dﬂlxx:d
L/|Materials
{dﬂhlentxﬂ1rin
iy Sections

PRERRRRRENE

When looking inside the Materials.emd file using a standard text editor like NotePad the data for the Material for this beam
can be found:

{ :Material :Type eConcrete :Hame "'C25/738" )
(:EC :Ecm 3.15%e+818 :G 1.312%e+818 :fck 2_5e+087 :fctm 2.6e+8086
{:Diagram :Type "ULS" )}
{:Point :s5ig O :eps 8 )
{:Point :sig -1.66667e+867 -eps -08_06175 )
{-Point :sig -1.66667e+08067 -eps -0.0035 )
{zMaterial :Type eRsteel :Name "B S00B" )
(:EC :Es 2e+811 :G 8.33333e+818 :fyk Se+088 -eps_uk B8.85 =k 1.88
(:Diagram :Type "ULS" }
(:Point :5ig -4.69565e+088 -eps -0.85 )
{(:Point :5ig -4.6751e+@888 :eps -B.845 )
(:Point :sig -4.34783e+0808 zeps -0.88217391 )
{:Point :s5ig O :eps 8 )
{:Point :sig 4.34783e+008 -eps 0.060217391 )
{:Point :s5ig 4._6751e+008 :-eps 0.045 )
{:Point :s5ig 4.69565e+8088 :eps 0.65 )

The file shows that there are two materials, Concrete and Reinforcement Steel. Each of these materials has its own ID
by which it is referenced to in other parts of the DataCache.

Looking for example in the CrossSection.emd file it can be seen that the cross-section refers to the Material 1D of the Con-
crete material.
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(:CrossSection :zID 1 [MateriallD 318| :Mame "CS1" :Description "Rectangle" )
{:IsPhased B )
{ :Geometry :-FormCode 2883 B 8.3 :H 0.5 )
{:Chars A B.15 Ay B.125 Az B.125 AL 1.6 :AD 1.6 :cYUCS B.15 :cZUCS B.25
{ :Component :ID @ :HateriallID 318 )
(:Chars A B.15 Ay @ Az O AL @ :AD @ :cYUCS @ :cZUCS @ :IYLCS @9.883125

{ :Shape )}
{:Point X 8.15% :¥ -8.2% )
{:Point ¥ B8.15 :¥ 8.25 )
{:Point ¥ -8.15 :¥ B8.25 )
{:Point X -8.15 :¥ -8.2% )}
{:Point X 8.15 :¥ -8.25 )
{:Fibres )
{(:Fibre :X B8.15 :¥ -8.25 :Flag @ )
(:Fibre :X 8.15 =¥ B :Flag 8 )
(:Fibre :X 8.15 :=¥ B8.25 :Flag 8 )
{(:Fibre X @ :¥ 8.25 :Flag @ }
(:Fibre =X -8.15 :¥ B8.25 :Flag @ )
(:Fibre X -8.15 ¥ 8 :Flag @ )}
{(:Fibre X -8.15 :¥ -8.25 :Flag 8 )
(:Fibre =X @ :¥ -8.25 :Flag 8 )

In the same way the Beam.emd file shows the reinforcement layers which refer to the Material ID of the Reinforcement
Steel.

{ zReinfLayers )
{:Lower :Cover 8.83% :Diameter 06.92 |:MateriallID 347 |)
{:Upper :Cover B8.083% :Diameter 8.82 |:MateriallD 347 |)

Toillustrate exactly how the DataCache is seen by SCIA Design Forms the EMD Loader will be used.

- Open the SCIA Design Forms Builder and create a new empty Form.

- Gotothe 'Dialog'taband add the “- P e component to the Standalone dialog.
[¥] Active
MemberlD: Section|D: CombilD: Tl

Beam.1 | J - E|

- Inthis component, use the |—| button and navigate to the TEMP folder of SCIA Engineer and further down to the ESA _
Model_Dataand Beam.1 folder:
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F =

Select member folder
W set o
4 | temp
. 50015001 rapi
|| L EPW
| 4 | Esa_Muodel_Data
| |. Beam.l
. Beam.2 |;J
. Remoting
> ) RemotingEsaProcessaor
1. Templates2D1D
[=  J Toolbars
[ user 5
Make New Folder ok || cancel |
Bctive
DASCIANBuilds R 14 temp"Esa_Model_DataBeam.1 D
MemberlD: Section|D: Combil D:
Bear. |
The folder on the screenshot will differ from your own folder and depends on the install-

. ation and version of SCIA Engineer.

- Use the Spyglass button to see the contents of the DataCache
TDataCacheViewer — E
- Materials (2}
-- Members {1)
=28 DataCache (2)
- The tree structure can now be used to navigate through the DataCache. For example the f value for the (Concrete)

Material of the Cross-section of the Beam can be found here:
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TDataCacheViewer - @

[F- Materials (2) -

- Members (1)

=- Beam.1

¥l Member

- Reinf Layers

- Section[12]

- MemberData

- CrossSection
D =

- Material

Type =2

m

- Name = C25/30
E-EC

- Eo=31.5e9

-G =13.125e9

... [P T

- fotm = 2.6e6
--fotle_05 =1.8e6
- eps_cé = 2e-3

- eps_cud = 3 5e-3
- eps_cd =1.75e-3
- eps_cud = 3.5e-3 .
1| T | »

- Inthe same way the f, value ofthe Lower Reinforcement Layer of the Beam can be found here:

TDataCacheViewer - @

- Materials (2) -
- Members (1) F
=- Beam.1
-- Member

=) ReinflLayers
=1+ Lower

Cover = 3be-3

Diameter = 20e-3
- Material

m

- Close the DataCacheViewer using the close @ button.
- Now go to the 'Calculation’ tab.
- Inthe editor, type 10. (Including the dot)

Immediately an Intellisense window will be shown which shows the content of the DataCache:
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ﬁﬁea.m

ﬁ Concrete
P CONCRETE
@ Contains

@ ContainsPath
BHics
ﬁ]}eformations
P InternalForces

ﬁLDad

ﬁl—[aterial

The EMD Loader has loaded the content of the .emd files into the 10 Structure so it can be directly accessed here.
- Select Beam from the list and again type a dot. A new Intellisense will be shown:

1| I0.Beam.

‘w Contains

@ ContainsPath
gc:::nssSectian
FID

P Load
gMemher
ﬁHemherData
P Reinflayers
Psection

We are now accessing the DataCache node of the Beam. As shown above we need to access the material of the cross-sec-
tion thus select CrossSection from the list again followed by a dot.

1| I0.Beam.CrosgSection.

=% Add

ﬁChars
ﬁl:omponent

@ Contains

‘9 ContainsPath
ﬁﬂescriptiﬂn
' Fibres

P Geometry

PR ID
ﬁIsPhased
ﬁ'l—laterial

The Intellisense shows the data within the CrossSection node. Now select Material again followed by a dot.

1| I0.Beam.CrossSection.Material.

@ Contains

‘@ ContainsPath
MEC

% ID

i Name

P Type
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Now we are really accessing the material of the Cross-section i.e. the Concrete.
- Select EC followed by a dot.

1| I0.Beam.CrossSection.Material.EC.

ﬁl:cncret.e_t.ype
@ Contains

w ContainsFPath
P Diagram
ﬁEcm

geps_cz
“eps c3
ﬁeps_cuz
ﬁeps_cu:ﬁ

B fck

Here we now see all Concrete properties as shown in the Materials.emd file and the f,, can be selected.

1| I0.Beam.CrossSection.Material.EC.fck

- Inthe same way the Reinforcement material can be accessed. On a new line type 10 followed by a dot.

3| I0.

. Add
P Beam
PfiConcrete
% CONCRETE

% Contains

@ ContainsPath
Fics
ﬁl}efarmatiuns
P InternalForces
ﬁ[.oad

ﬁl-![aterial

- Select Beam from the list and again type a dot.

3 | I0.Beam.

Eeaca |
% Contains
4 ContainsPath
PfCrossSection
]
ﬁLoad
P Member
@Hember]}ata
ﬁﬁeinfLayers
ﬁSection

- Select ReinfLayers from the list and again type a dot.
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3| I0.Beam.Reinflayers.

% Contains
w ContainsPath

- Select Lower from the list and again type a dot.

3| I0.Beam.Reinflayers.Lower.

9 Contains

i ContainsPath
ﬁc::ver

P Diameter
ﬁﬂaterial

- Now select Material again followed by a dot.

3| I0.Beam.Reinflayers.Lower.Material.

% Contains

4 ContainsPath
FEC

BiD

P Name

ﬁTy‘pe

- Select EC followed by a dot.

3| I0.Beam.Reinflayers.Lower .Material .EC.
oaaa |
BClass
% Contains
g ContainsPath
Eﬂiagraﬂl
Ffeps uk
ﬁEs
M fvk
e
e

Here we now see all Reinforcement Steel properties as shown in the Materials.emd file and the fyk can be selected.

3| I0.Beam.Reinflayers.Lower.Material .EC. fyk

This concludes the Intermezzo on the usage of the EMD Loader. It illustrated how to generate the .emd files and how to
navigate through them using the EMD Loader.

Before continuing, please do the following:
- Within SCIA Engineer, in the Check Manager, change the material of the Bending Check back to Steel.
- Close SCIAEngineer.

- Within SCIA Design Forms, close the new Form containing the EMD Loader.
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For the actual example, the Form contained the following two lines for reading the 10 Structure during a standalone run:
426 | £,y = T0.CONCRETE.EC. fck;
427 | £ 4 = I0.Reinforcement.EC. fyk;
The above Intermezzo has shown that, in order to read the data from the DataCache, the following references are needed:
fox =10.Beam.CrossSection. Material. EC.fck
f,x =10.Beam.ReinfLayers.Lower.Material. EC.fyk

For both variables the |0 Structure for a standalone run is different than for a check run from SCIA Engineer. When running
standalone it uses the 10 Structure as defined in the Target 10 node while when running from SCIA Engineer it should be
taken from the DataCache export.

Itis thus required to add a test here to see which 10 Structure is available and then read the appropriate data. Within the
SCIA Design Form this is possible using the 10.IsStandalone parameter. This boolean indicates if a Form is run stan-
dalone or from within SCIA Engineer. For info on this parameter, reference is made to the Design Forms WebHelp.

The script is adapted as follows:

bool Test = I0.IsS5tandalone;

IF{Test) /4 Standalons

for = TOCONCRETE . EC.fck:

fyx = I0.Reinforcement.EC. fyk;

¥

ELSE /4 Linked to S5cia Engineer
for = I0.Beam.CrossSection.Material.EC.fck;

fyx = I0.Beam.Reinflayers.Lower.Material .EC. fyk;

The existing statements on Lines 426 & 427 are thus replaced by the above code.

Using the 10.IsStandalone method on Line 426 it is tested if the Form runs standalone or linked with SCIA Engineer. In
case this boolean is True, both the f and f, values are read from their respective Target O nodes.

In case the boolean is False it means the Form is run from SCIA Engineer. In that casethe 10 Structure is generated from
the DataCache and thus a different structure needs to be used. The ¢ and f, values are in this case read from the .emd
filesinthe DataCache.

After making the above changes to the Form, refresh the Form by pressing the button I P Refresh

or the F5key.
The entire block of code from Line 426 to 437 can be selected and its Visibility disabled so it is not shown on the output.

This concludes the first part of this step; all input variables for the Form which can be obtained from the DataCache are now
properly linked to ESA.ID's. In addition the Form was modified to account for the difference in the 10 Structure between a
standalone run and a run when linked to SCIA Engineer.

Step 2.2: Set the ID for the Output (Result) data

In this example there is one result value which will be defined, the Reinforcement Area Ag. This variable will thus be given
the ID Result.1.
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Double |Strir1g I Boolean I Stmduredl

D Description Symbaol Value IInit
teration step i 0

InternalForces. My | Bending momert My.54 250 kNm
Characteristic concrete compressive strength | fa 30| Nimm:
Characteristic reinfforcement vield strength i 500 | Wimm®
Safety factor concrete Y= 1.5
Safety factor reinforcement ¥s 1.15
Design concrete compressive strength fd 17| Mimm?
Design reinforcement yield strength frd 435 | Wimm®
Leverage am d 666 | mm

CS Geometry. B | Width b 260 mm
Reduced value of the bending moment L 0.128

CS.Geometry.H | Height h 40| mm
Reinforcement percertage w1 0.14

Result.1 Reinforcement area B 945 | mm-

In order to let the Form take into account the ID's defined in this Step refresh the form either by pressing the button
|h- SEIE orthe FSkey.

This concludes the definition of the in- and output variables.

Step 3: Optionally define Member data

Switch to the 'Dialog' tab to review the current Dialog defined for a Standalone run of the Form:

Cross-sechon data
Height h 740 mm
Wnfidth b 260 mm

Material Charactenshcs

luss| B500B |22 ()
=9 C 30/37 L2 ] ()

Safety factor reinforcement Y= f 1.15

Safety factor concrete e 7 15
Internal Forces

Bending moment My.=a 250 kNm

The Standalone dialog of course contains all inputs since all of them are required for a Standalone run.
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When running the Check from within SCIA Engineer, not all of these inputs should be visible. Therefore the Member data

dialog is used: this dialog will be visible from within SCIA Engineer and should thus contain only the relevant information
which is not set through the DataCache.

In this example, only the safety factors yg and y, should be visible in the Member data dialog.

Step 3.1 Define the Member data dialog

In the Standalone dialog, switch to the kst to see all components of the dialog.

Selectthe GroupBox (Material Characteristics).

X % B @ % T Standalone | Member data | Setup
& = ﬂ’r @ (T‘russ—secﬁondah
El--GroupBox (Crosssection data) Beight h 740 mm
i Double input ) \width b 260 mm
Double input (b)
Group Box (Material Characteristics) ™ Material Charaderistics = .
- Double input (v L =)
CustomLibrary (EC._ Reirf xmi} (Reirforcement. EC) l — [ B 500 B ] l . ] E
CustomLibrary (EC_Concrete xml) {CONCRETE.EC)
Double input fy | s+)
B..G_mupBox{lrdemal Forces) - l LCed H C 30,"3? H 3 l E u
- Double input (M |y, Ed+—)
Safety factor reinforcement Y= 1.15
Safety factor concrete Ye 15
- - -
Internal Forces
Bending moment Myz4 250 kNm

Use the Copy button =3 to copy this GroupBox to the clipboard.

Now switch to the 'Member data' tab, click anywhere in the empty tab to put the focus on that tab and use the Paste button
Feh to paste the component into this tab.

X 4 hB%% ol

a ‘Er @7 Material Characteristics =
=/~ GroupBox (Material Characteristics) l s H B 500 B H = l E
-~ Double input fy | o=)
CustomLibrary (EC_Reinf xml) (Reinforcement.EC)
- CustomLibrary (EC_Concrete xml) (CONCRETE EC) s l 22z H C 30/37 H 3 l E] o
- Double input fy J s+)
Safety factor reinforcement y= 115
Safety factor concrete Ye 15
n L ]

Press [Esc] to end the selection.

Now the libraries can be removed. Select the library components either in the dialog or in the Outline and press the Delete
button X to remove them.
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X% G @ |% % Mot Se
- ﬁ @ Material Charactenstics

(=03 G_roupBox (Material Characteristics)
- Double input {y } c+=)
i Double input fy | s+)

Safety factor reinforcement V= 115

Safety factor concrete Ve S

Press [Esc] to end the selection.

The height of the Material Characteristics GroupBox can now be adjusted.

Standalone Member data Setup

Material Chaactenstics
Safety factor reinforcement = 1.15

Safety factor concrete e 1.5

The member data dialog has now been defined. In the next part the properties within this dialog will be given ESA.ID's.
Step 3.2 Set the ID for the Member data Input data

Firstofall, switch tothe | i so the grid with input variables becomes visible again.

Onthe 'Double'tab, setthe ID for the safety factor y, to MemberData.y,.

Inthe same way, set the ID for the safety factor y5 to MemberData.y,.

MemberData.y= |Safet§,rfactnrcnncrete | ¥
MemberData.y= |Safe‘t'_.rfacturreir|furcement | ¥s

All properties defined on the Member data dialog now have a properly defined ID.

This concludes the definition of the Member data dialog and corresponding ID's.

Step 4: Define the Check Header

After setting the ESA.ID's and inputting Member data the 'Check Header' can be defined.
Switch to the tab 'Header' to define the Check Header.

Step 4.1 Define the Check Header Part 1

When initially opening the 'Header' tab the following data is shown by default:
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Form name Calcﬁlatiun
Author
Licence ID ' 100002
Farm wersion 12
GUID AbbBebef-5e87-4bds-a434-3e 36bb 3t
Nom code [Invariarrt Vl
Element type [I'u'lember_'l ] - l
Applicable limit state [Uhimate VI
Applicable material [ Steel [7] Rsteel

[7] Concrete [ Glass

[ Timber [ Cther

[] Aluminium

[7] Masonry

For this example the Form name is setto Concrete Reinforcement.
The Norm code is setto EuroCode.

The Element type is set to Member 1D.

Applicable limit state is set to Ultimate.

For the Applicable material the material Concrete is selected.

After the above modifications the Check Header definition looks as follows:

Form name Concrete Reinforcement
Author
Licence ID 10000 |2
Form version Y
GUID AbbBeBef-5e87-4bde-a434-ae 36bb 3t
MNom code [EumCude Vl
Hement type [ Member_1D -
Applicable lmit state | Utimate -
Applicable material [] Steel [7] Rstesl

6 Cocee WIS

(] Timber [] Cther

(] Aluminium

7] Masonry

Step 4.2 Define the Check Header Part 2

The bottom part of the Check Header definition shows a grid which automatically lists all variables that were defined as out-

putresultsin Step 1.2.

Result settings

Drawing limit - Drawing limit -

minimum madmum s

Extreme Hide zero values Reverse as Draw direction

ESA_ID Varable name
A

‘v[Mmmum |V| =] | =] [Z |V|251]DDD 1000000 mm”
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Inthis example the A variable was set as Result.1 so thisis the only variable shown here.

In this example, the Ag variable concerns a reinforcement area. The unit is therefore set to Cross-section - Rein-
forcement area [mA2].

Result settings

ESA_ID Variable name ESA unit

Result.1 : . ICmss-sectiun - Reinforcement area [m™2) vl

For the drawing limits the following logic could be used: a 1¢6 rebar as minimum has an area of 28 mm?. 10¢32 rebars as
maximum have an area of 8042 mm?.

These values can thus be set as sensible limits:

Drawing Drawing

lirmit - lirnit - Units
mirimum mEsdmum
28 | 8042 | mm

The remaining settings are left on their defaults.

This concludes the definition of the Check Header; all required inputs have now been made.

Step 5: Export the Formto a.CLC

The final step within the Design Form concerns saving the changes made to the source file (.CLS) and exporting thisinto a
.CLCfile.

Tothisend, first save the Form using the H S button.

S iR button.

Next, export the file toa .CLC using the
This .CLC file has the same name as the .CLS file and will be generated in the same folder as the .CLS file.

As specified in the chapter on Default folders, this file must be in the 'User folder' in order for it to be visible from within SCIA
Engineer.

This concludes all steps needed within SCIA Design Forms. The SDF application can now be closed.

Step 6: Import the .CLC into the Check Manager

In this specific step, the .CLC file created in the previous Step will be imported within SCIA Engineer.
Launch SCIA Engineer and open the file Manual_Example_3.esa.

Within this example project, two concrete members with different cross-sections and materials are given:
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Gotothe H: Design Forms Checks garyice.
Main

..... Project

ﬁi Line grid and storeys
- BIM tookbox

- Structure

{.ﬂﬂ Load

H-LE Load cases, Combinations
=-[E] Calculation, mesh
bl Results

----- @ Steel

----- [® Open connection
-|F| Design Forms Checks
----- @ Diocument

----- Engineering report
H-Jef Drawing Tools

EEI---ﬁ Libraries

&322 Tools

Inthe H: Design Forms Checks ggryice open the D Check manager
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rT Check manager -1- I §1
AFeBk o > Sl ~ AT
e [ Benng Creck
Extended Bending Check =l Service tree definition
System check O
lcon lcon is selected
Remove icon
Codes EC-EN
Category Steel checks -
=l Check data
Design form Manual_Bample_1.CLC
Element type 1D {beam./column) ha
Material Steel
Limit state Uktimate -
COutput varables 1 defined
Graphical output vanables 1 >
New | Insert [ Edit | Delete | . Close |

Use the New button to define a new Check. The Choose file dialog appears showing all.CLC files in the OpenChecks
folder:

7 . : :
- Choose file ————————————— =
@7 Ched] — —
0 heck f
H 3_' (3 Open enecks ?'Manual_Example_l
Bending Ir Manual_Example_2
Extendel 2

f Manual_Example_3

D\ SCIANBUILD S\OpenChecks\Manual_Example_3.CLC -

Select the Manual_Example_3.CLC file and press[OK].

The Check Manager automatically imports the Check header information from the CLC:
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F ™
B ' Check manager ﬂ

A g BE - ¢S SH A = |
Bending Check | |Name Concrete Reinforcemert
Extended Bending Check El Service tree definition
e
leon lcon is not selected
Codes EC-EN .
Categorny Other checks -

Check data

Design form Manual_Example_3.CLC .

Element type 10 {peam/column) -

Material Concrete .

Limit state Ultimate -

Output variables 1 defined

Mumber of values for extreme 1 -
= 1D Member data

lean lcon is not selected

Member data defaults

[New | ot | Et || Delete |

The Name, Codes, Element type, Material, Limit state and Output variables are shown as defined in the .CLC in
step4.

.

In addition, since Member data was defined in this example an additional subgroup 1D Member data is shown which con-
tains the Member data dialog.

Step 7: Optionally edit the Check Header and provide
icons

In essence, merelyimporting the .CLC is already sufficient since all required data has been defined.

Itis however possible to add additional info to the definition of the check or edit the data which was defined in the Form.

Step 7.1: Service tree definition
The Service tree definition shows the info which will be used to display the checkin the tree of SCIA Engineer.

For this example the Category will be setto Concrete checks.

Step 7.2: Check data

The Check data subgroup shows all data relevant to the check.

In this example no changes are made to the imported data.

Step 7.3 Member data

Since Member data was defined in the .CLC file a new subgroup 1D Member data is shown.

The Member data defaults setting is used to display the dialog defined in the.CLC file in Step 3 directly within SCIA Engin-
eer.Pressthe - | button to review the Member data dialog:
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Scia Design Forms @

Material Charactenstics

Safety factor reinforcement Y= 1.15
Safety factor concrete e 15

x Cancel | % Save and close

This dialog shows the defaults which are used by the Form. Any member which does not have Member data defined will get
these values as a defaullt.

Changing the defaults themselves is something which needs to be done within the .CLC file (see Step 2). The dialog shown
here ismerelya 'Viewer'.

Close the defautts dialog by either * Cancel or ¥ Saveand dose o ¢ thisdialog bothwiljust dose the dia-

log. In Step 9 the actual input of Member data is discussed which allows editing this data for specific members.

The Check Manager can now be closed by pressing [Close].

Step 8: Execute the Check

Allpreparations have been made; the Checkis linked to SCIA Engineer and can now be executed.

Step 8.1: Display the Brief and Graphical output

After closing the Check Manager the new check will be shown in the Design Forms Checks service:
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Design Forms Checks

...... |:|:| Setup manager

[T Check manager
E|w Concrete checks - Concrete Reinforcement
¢ L™ 1D Member data
By, Concrete Reinforcement
Eluy Steel checks
----- o Bending Check
o4y Extended Bending Check
~— 10 Member data

... Extended Bending Check

0 As with all check services in SCIA Engineer, checks are only visible in case the project is cal-
culated. So if the new checkis not shown, perform a linear calculation.

The tree shows the new subgroup Concrete Checks which contains the Concrete Reinforcement. Since in this case no

icons were assigned in the Check Manager, default icons are being used.

Selectthe B Conerete Reinforcament iy e service. The Property window will show the properties of the check:

Properties
Concrete Reinforcement (1)

X

-] Ve ¥ ¢

Mame | Concrete Reirforcement
Selection Al

Type of loads Load cases

Load cases LCA

Filter Mo

Values As

Extreme Global

Output Brief

Drawing setup 10

Section Al

Press the Refresh action button to run the check.

Press the Preview action button to display the preview of the Brief check:
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Concrete Reinforcement

Type Hame HName Header

Concrete Reinforcement

Sekection © All

Concrete Renforcement | Concrete Reinforcement | Linear calcubtion, Extreme : Global [Concrete Reinforcement

Load cases : LC1

Type HName

Member

Position

Jm]

Case

Concrete Reinforcement | B2

2,000

Use the Table composer as explained in Example 1 to change the layout of the output:

Concrete Reinforcement

Linear calculation, Extreme : Global
Selection © All
Load cases : LC1

Concrete Reinforcement

Member | Position | Case A_
[m] [mm2]
B2 2,000 | LCAH 227

Step 8.2: Display the Detailed output
In the Property window change the Output to Detailed.

Press the Refresh action button to run the check.

Concrete Reinforcement

Linear calculation, Extreme : Global
Selection : All
Load cases : LC1

Type Name Detailed output Page: 000

1 Exampds : Concrets Rednforcement

Concrete Reinforcement e e
o= B0

i 000 Y

Intemal Fo mes

Serpiirg morert M gy =S80k ANmM
Madsrisl Charsofefsils
fom 40 i
= 1E .
Lm TR
=115
wisrifioation
28 DEAT, f_":" =T
L %-51-:1-!3—-(:/: et
010 Fym 0520, TSR0 TP

Mo 0000 .
Doy OEeOE 22T
- w0005

! =T

Kl ra =)
B Y s =L L= u et
Mg 1::\(: Gt‘urwczﬂﬁw'ﬂw

Use the Table composer as explained in Example 1 to change the layout of the output:
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Concrete Reinforcement

Linear calculation, BExtreme : Global
Selection © All
Load cases : LC1

Example 3: Concrete Reinforcement

Section Properties
b= 260 mm
h=700 mm

Intemal Forces
Bending moment My,zs = 60 kNm

Material Characteristics

fae = 40 Nimm®

yve=15

fye = 500 N/mm?

y==1.15

Verification

_0.85-f5 _085-40°10°

Yo 1,5

¢ - fe _500410°
s 1.15

d=0.9-h=09-0,7=630 mm

pa=—Mye 60000 _
" bed*efy  0,25-0.63°-22.7+10°

==wy = 0,025

=22 7 N/imm?*

Fod

=435 N/mm?

=0,0267

22 71"
435+10°

A=y -%‘L-b-d=ﬂ,02??-
yd

«0,25+0,63=227 mm*

Step 9: Evaluate the Results

With the link and output completed, the results can now be evaluated for different inputs as well as the Member data.

Set the Selection to Current, select member B1 and press the Refresh action button:
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Concrete Reinforcement

Linear calculation, Extreme : Global
Selection © B1
Load cases : LC1

Example 3: Concrete Reinforcement

Section Properties
b= 300 mm

h= 500 mm

Intemal Forces
Bending moment My,zs =40 kNm

Material Characteristics

fae = 25 Nimnt
ye=1.5
fy = 500 N/mnv
ye=1,15
Verification
4B "
g o086ty 0.85:260% 4y o
Yo 1.5
fom D 2 B0010° _ yop e
¥ 1.15 )
d=09+h=0.9-0.5=450 mm
po=—them o 40000 g gy
bed +f.s 0,3+045 «14.2710°
== w; = 0,048
i 14.2+10° 2
A== b od=0,0485 s =511 3:0.45 =213 mm?
il 435°10° i

The output shows the section characteristics, internal forces and material properties of this member. Since no Member data
was inputted the default values are used for y, and yg as defined in the .CLC file and shown in Step 7.3.

Now double dlickon the '~ 1D Member data jn the tree. Confirmthe dialog which appears with [OK] and input this data on

member B1.

Properties x

Design Fom data 10 (1) SAT:RY:

Name | MD1

Edit

Check Concrete Reinforcement
Member B1

The Property window shows the Name of the Member data as well as the Check to which it belongs.

The viewflag shown on member B1 automatically concatenates this information so it's visually always clear to which Check

the data belongs.
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Clickonthe - button in the Property window to Edit the Member data and display the Member data dialog defined in the
.CLC:

Scia Design Forms @

Matenal Characienstics

Safety factor reinforcement a 1.15
Safety factor concrete e 15

* Cancel | % Save and close

Change the safety factor y, for example to 1.65 and the y, 10 5.3.
After changing the values, click somewhere in the dialog outside of the input fields to confirm the data and close the dialog

" Save and close
using the v button.

Select the “Hhu Concrete Reinforcement |, yno corvice and press the Refresh action button to execute the check once
more:

Example 3: Concrete Reinforcement

Section Properties
b= 300 mm

h= 500 mm

Intemal Forces
Bending moment My =4 =40 kNm

Material Characteristics

fa = 26 N/mm’®
ye=53
fy = 500 N/mm
ve = 1.65
Verification
_0.85+fy 085-25%10° _ 2
e E 3 =401 Nfmm
e - 500-10° - 2
fia= Vo ="1,65 =303 N/mm
d=09+h=0.9+05=450 mm
o MEE ’ 40200 0,164
bed“efos 0.3+045%+4.01*10°
=>wi =0,185

«0.3 +0,45=331 mm?*

f 4 01*10°
Ac=wyer L ehed=0185 2o
eag 303*10°

The output shows the modified values as defined in the Member data.

Press [Esc] to end the selection.

Now double cickon the ¥~ 1D Member dat jn tne tree. Confirm the dialog which appears with [OK] and input this data on
member B2.

-85-



Chapter 6

Properties >

Design Form data 10 {1) AT:RY

Name | MD2

Edit
Check Concrete Reinforcement
Member B2

Clickonthe - button in the Property window to Edit the Member data and display the Member data dialog defined in the
.CLC:

Scia Design Forms @

Matenal Characienstics

Safety factor reinforcement e ] 115
Safety factor concrete e 15

x Cancel | % Save and close

Change the safety factor y, for example to 6.2 and the y, to 1.4.
After changing the values, click somewhere in the dialog outside of the input fields to confirm the data and close the dialog

) W Save and close
using the button

Press [Esc] to end the selection.

Select member B2.

Select the “Hu Concrete Reinforcement o o convice and press the Refresh action button to execute the check once

more:
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Example 3: Concrete Reinforcement

Section Properties
b= 250 mm

h= 700 mm

Intemal Forces
Bending moment My,z5 = 60 kNm

Material Characteristics

fo = 40 Nimmi®
ye=14
f4 =500 N/mm®
¥s=6,2
Verification
0.85-f, -40*10° 2
fog= o= 0854010243 Nimm
_fw _500*10° _ 2
f.,.:——;f—T—BU.E N/mm
d=09-h=09-0,7=630 mm
hg=—uE 60000 g 0549
bed +fes 0,25-0,63°-24.3*10
== w; = 0,026

As=uw; 12 d=0,0259 - 2810

—u().25+0,63=1228 mm*
¥ 80 67107 -

The output shows the section characteristics, internal forces and material properties of this member as well as modified val-
ues of y; and yg which were set through the Member data.

This quick overview of the results illustrates how Member data can be used to modify the input data for each member.

Step 10: Optionally review the DataCache and Trace
file
The final step of this example illustrates the internal transfer of data between SCIA Engineer and SCIA Design Forms.

Before going through this step please read the information contained within Annex A which explains the Command line
switches and generation of the .trace file.

- First of all, close SCIA Engineer. The changes to the project file can be saved so the inputted member data is also stored
within the project.

- Next, launch SCIA Engineer using the Command line switch -OCFILES.
- Open the file Manual_Example_3.esa.

- Performa Linear calculation to refresh the results.

- Gotothe H: Design Forms Checks goryice,

- Select the thu Conarete Reinforcementin the seryice.

- Set the following Properties for the Check:
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Properties 1 X
Concrete Reinforcement (1) = | AT IY
& 2

MName | Concrete Reirforcement

Selection Cument -
Type of loads Load cases -
Load cases LCA -
Fitter Mo b
Yalues As -
Extreme Global -
Output Detailed -
Drawing setup 10
Section Al -

- Select member B2

- Press the Refresh action button to run the check

- Using a file explorer like Windows Explorer, navigate to the TEMP folder of SCIA Engineer and locate the subfolder
ESA_Model_Data

% [Beam._2]

Setup

4/)SetupNA
£/)06268_RecieveBuffer
£/)06268_Recieved
£/)06268_Send

EEEii

Now go to the subfolder Beam.2. This folder contains allinput data (.emd), output data (.results) and the .trace file.

£/] 1DMemberinfo
@Bﬂa‘n
4/)BucklingData
{/)ConcreteMemberDataNew
@ClmSedim
@[Honndiorﬁ
{:ﬂha‘rﬂﬁ)ﬂm
4/)Load
{/|Materials

i /|MemberData
{/|Memberinfo
£/)Sections

[ | Beam.2

[ 7| Beam.2
¥/1Beam_2-000

AELUSRRRRRREI

2
]

When looking inside the MemberData.emd file using a standard text editor like NotePad the settings for the Member data
for this beam can be found:

{:HemberData :y |l 5— 6.2 =y lc— 1.4 )

This data is thus transferred to the DataCache using the ID's as defined in Step 3.2.

The CrossSection.emd file for example contains the geometry of the section:
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{:CrossSection zID 1 :HateriallD 321 :Hame “CS52" :Description "Rectangle™ }
{:IsPhased 8 )
{ :GCeometry :FormCode 2883 |:B B8.25 :H 6.7])
{:Chars A B.175 Ay B.145833 Az B.145833 AL 1.9 AD 1.9 :cYUCS B.125 :cZUCS

The following picture shows the top part of the .trace file content which shows the data read from the |O structure:

Reading values from ID: {
M]ly,Ed— = 60888

The bottom part of the .trace file shows the different parts of the check including the run of the Get_w1 function.

TEXT{Example 3: Concrete Reinforcement)
TEXT{Section Properties)
TEST{b = 258 mm)
TEST{h = 788 mm)
TEXT({Internal Forces)
TEXT{Bending moment M| y,Ed— = 68 kHm)
Test = False
IF (False) {
Flck— = 48«18 T 6—
flyk— Coex18 17 6—

H
TEXT(Haterial Characteristics)
TEST(f L ck— = 48 Hfmm 7 2-—)
TEST{y L c— = 1,4)
TEST({f |l yk— = 588 HN/mm T 2-—)
TEXT{y Ll 5— = 6,2)
TEST{Verification)
flocd— = 243107 6—
flyd— = 80.6%10 T 6—
d = 8,63
pld— = B,8249
Get_w 1L 1-—{8,8249) {
i=20
WHILE () {
WHILE CYCLE #8
IF (False) {

¥
IF {(False) {

H
IF (False) {

H
Close SCIA Engineer and discard any changes made.

This concludes the third example which illustrated the use of Libraries and showed how the DataCache and EMD Loader
can be used to walk through the 10 structure. In addition the example illustrated how a script can be modified to distinguish
between the |0 structure for a standalone run and a run from within SCIA Engineer.
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Annex A: Data Transfer and Command line switches

This Annex gives background information on the way how data is transferred between SCIA Engineer and SCIA Design
Forms as well as additional Command line switches which can be used with SCIA Engineer to get more in depth info and per-
form troubleshooting.

Data Transfer

When executing a Design Forms Check from within SCIA Engineer, all data is transferred to the DesignForms_Cal-
cExe.exe process which in turn launches the selected .CLC file.

The communication between SCIA Engineer and the DesignForms_CalcExe.exe process is done through TCP/IP.
For this communication, SCIA Engineer searches for a free port in the range 8000-9000.

The main advantage of the TCP/IP protocol is speed; compared to a communication through a file system this protocol gives
amuch higher speed when executing checks.

It does imply of course that DesignForms_CalcExe.exe should not be blocked by any firewall in order to make sure the
communication is not prohibited.

Command line Switches

To obtain more information on the data transfer and do in-depth troubleshooting a set of Command line switches has been
foreseen for the SCIA Engineer process (esa.exe).

The following switches are available:

esa.exe -OCLOG

esa.exe -OCFILES

esa.exe -OCEMD

esa.exe -OCRESULTS

These switches can either be used from a Command line interface or added to the SCIA Engineer shortcut.

-OCEMD

This switch generates only the .emd files. No calculations are processed, but a batch of commands is logged into the file
"Commands.txt". This file can be loaded by DesignForms_CalcExe.exe's internal client and used for a manual run of the
checkto generate .results files.

-OCFILES

Using the -OCFILES switch, instead of TCP/IP the communication is done through files. This allows a detailed overview of
allinformation which is sent to and from the Design Form and also provides a detailed trace file to see exactly what happens
inthe Form. This transfer is of course slower than TCP/IP.

In addition, the same log files as generated during -OCLOG are generated.
After executing the check, a new subfolder ESA_Model_Data will be created in the SCIA Engineer TEMP folder.

This folder contains a subfolder for each member which was checked:

-90-



Annex A: Data Transfer and Command line switches

[J[Beam._1]

[ [Beam_2]

[ [Beam_3]

|:| [Beam 4]

)Setup
£4/]07408_RecieveBuffer
£4/)07408_Recieved
£/]07408_Send
£/]09372_RecieveBuffer
£)09372_Recieved
£/]09372_Send
ﬂﬂﬂﬂ4ﬂlﬁhﬂemeﬁjhr
£4/)09468_Recieved
£/]09468_Send
£/)09924_RecieveBuffer
£)09924_Recieved
£/]09924_Send

EEEEEEEEEEEE&

The numbers used here to distinguish the members are the ID's of the members, not the beam names.

Each subfolder contains a set of .emd files which contains the actual data for the transfer to SCIA Design Forms:
Qdﬁean

/| BucklingData
QﬂCﬂmﬂEﬂﬁon
Qﬂ[k!unﬁihns
édhiandFmtﬂs
4/|Load

/| Materials
Lﬂﬂhﬂmxﬂdaﬂww
iy Sections

[ | Beam.1

[ 7| Beam.1

=

giiiidiidid

Allfiles in this folder can be viewed using a standard text editor like NotePad.
For example, the Materials.emd file contains all relevant material data:

{:Material :Type eSteel :ID 152 )
(:EC E 2.1e+811 :G 8_87692e+818 :fy 2_.35e+808 -fu 3.6e+008 )
{:Material :Type eRsteel :ID 241 )
(:EC :E Z2e+811 =G 8.33333e+018 :-fy B8 -fu 0 =fyk 4e+008 -eps_uk B_825 )
{:Diagram :Type ULS )}
{:Point :sig -3.65217e+0088 :eps -8.825 )
{:Point :s5ig -3.64649e+808 -eps -0.0225 )
{(:Point :sig -3.47826e+008 :eps -8.88173913 )
{:Point :s5ig B :eps B )
(:Point :sig 3.47826e+8088 :eps B.881732913 )
(:Point :sig 3.64649e+888 :eps 0.8225 )
(:Point :siq 3.65217e+B808 :eps B.825 )

This file also shows the Input/Output structure of the DataCache. For example, to read the yield strength fy of the steel
material the following ID is used: Material.EC.fy

{ zMaterial :Type eSteel :ID 152 )}
(:EC :E 2.1e+811 :G 8.87692e+810 =fy 2.35e+808 :fu 3.6e+008 )

These files can be used to see all the data which is available to transfer between SCIA Engineer and SCIA Design Forms.

Annex B gives an overview of the basic ESA ID's. A complete overview can be found in the SCIA Design Forms WebHelp.
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In addition to the .emd files the folder also contains a .results file and a .trace file.

The .results file shows the result values for each section for the given load case / combination.

{:Res :Section 8 :Combi 8 :Values 175.9283e-3; )
{:Res :Section 1 :Combi 8 :Values 118.8346e-3; )
{:Res :Section 2 :-Combi 8 :Values 6O.14982e-3; )
{(:Res :Section 3 :Combi 8 :Values 2.263314%e-3; )
{(:Res :Section & :Combi B :Values 55.62224e-3; )
{(:Res :Section 5 :Combi 8 :Values 84.56484e-3; )
{(:Res :Section 6 :Combi 8 :Values 84.56617e-3; )
{:Res :Section 7 :Combi @ :Ualues 113.588e-3; )
{:Res :Section 8 :Combi A :Ualues 171.3935%e-3; )
{:Res :Section 9 :Combi 8 :Ualues 220 _2788e-3; )

{:Res :Section 18 :Combi 8 :Values 287 _.16%2e-3; )
{:Res :Section 11 :Combi 8 :Values 345.08515e-3; )

The .trace file gives a full trace of the Design Form when it's run from SCIA Engineer. It shows the data which is read from
the DataCache, provides a rundown of all steps followed in the Form and also indicates possible errors during the analysis.

Reading values from I0: {
A = B8,8117
Av = 5. @1=18 7T -3—
Wlel,y— = 2.19%18 1 -3—
* =8
H]l Ed— = -92@164
Ulz,Ed— = -53697
Hly,Ed— = 98661
WARNING: Unable to find 'Haterial.General.fy': '.Material’' does not contain property 'General® !
v LHB— = 1,25
Ignore_Shear = False
Bolt = @
H
TEXT{Elastic verification according to EN 1993-1-1 article 6.2.9.2 Formula (6.42).)
TEXT{Section properties)
TEXT(A = 11708 mn T 2—)
TEXT{Av = 5013,88 mn T 2-—)
TEXT(Wel = 21930688 nm | 3—)
TEXT{Internal Forces at section position x = 8 m)
TEXT{Axial force Nl Ed— = -98,1637 kHN)
TEXT{Axial force V| z,Ed— = -53,697 KkN)
TEXT(Axial force M1ly,Ed— = 98,6614 kNm)
TEXT(Material Characteristics)
TEXT(f Ll y=— = 235 H/mm T 2—)
TEXT{y 1l MB— = 1,25)
TEXT({Settings)
IF {False) {
TEST{Ignore Shear? Ho)

H
SWITCH() £

Bolt_name = M12
H
TEXT(Selected bolt diameter: H12)
TEXT(Verification)
p=8
IF {True) {

TEXT{Shear reduction)

Ul pl,Rd— = 544129

uc | Shear— = 89,0987

IF {False) {

IF {True) {
TEXT{=> Ho reduction for shear is required)

In case the check does not provide the expected results, the .trace file willindicate where the issue is. The above picture for
example indicates that a certain ID could not be found in the 10 structure.

EMD Loader

Within SCIA Design Forms the EMD Loader component can be added into the Stand alone dialog.
The EMD Loader is used to navigate directly through the content of the DataCache provided by the OCFILES switch.
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Bctive
DASCIA\Builds'\R 14\temp'\Esa_Model_Data'\Beam.1 B
MemberlD: SectionlD: CombilD:

Bearn. |

After defining the path of the DataCache, as outlined above, the Spyglass button can be used to see the contents of
the DataCache:

TDataCacheViewer - @

- Materials (Z)
[ Members (1)

F® DataCache (2)

- The tree structure can now be used to navigate through the DataCache:

TDataCacheViewer - @

[F- Materials (2) -

- Members (1) F

=- Beam.1

¥l Member

- Reinf Layers

- Section[12]

- MemberData

- CrossSection
D =

- Material

Type =2

m

- Name = C25/30
E-EC

- Eo=31.5e9

-G =13.125e9

... [P T

- fotm = 2.6e6
--fotle_05 =1.8e6
- eps_cé = 2e-3

- eps_cud = 3 5e-3
- eps_cd =1.75e-3
- eps_cud = 3.5e-3 .
1| T | »

- In the editor, when typing 10. (Including the dot) an Intellisense window will be shown which shows the content of the
DataCache:
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ﬁBeam
ﬁcgncrete

P CONCRETE

- Contains

% ContainsPath
FCs
ﬁﬂeformations
B InternalForces
ﬁLDad

ﬁHaterial

1| I0.Beam.CrossSection.Material .EC.
Paga

“fConcrete type

- Contains

4 ContainsPath

ﬁﬂiagram

HEC

ﬁeps_cz

ﬁeps_cﬂ

ﬁeps_cuz

®feps cul

ﬁ f ctm

The EMD Loader has loaded the content of the .emd files into the 10 Structure so it can be directly accessed here.

The EMD Loader thus makes it possible to walk through the content of the DataCache to see exactly what is available and
visible' from within SCIA Design Forms.

-OCLOG

Using this switch, when executing the check for each thread log files ("Send.txt", "Recieved.txt", "RecieveBuffer.txt") are
generated showing the commands and data sent to and received from DesignForms_CalcExe.exe. These files all start
with a number equal to their thread number which functions as a unique ID.

The Buffer file contains data which is not parsed, typically after the results were obtained (like 'end of calculation’).
The log files are generated in a new subfolder ESA_Model_Data in the SCIA Engineer TEMP folder.

£/)01136_RecieveBuffer
£/]01136_Recieved
£/)01136_Send
£/)08332_RecieveBuffer
£/)08332_Recieved
£/)08332_Send
£,]08848_RecieveBuffer
£/)08848_Recieved
£/)08848_Send
£/)09644_RecieveBuffer
£/]09644_Recieved
£/)09644_Send

HEEEEEEEEEHE

This switch keeps DesignForms_CalcExe.exe visible and open after the Check s finished to allow the user to work with it.
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o= DesignForms CalcExe 0.1.0.0: 8000

7% Start client window | Used memory =08 2

Remote end point: 127.0.0.1:49958

Timne since connected:

00:08:07

Local end point: 127.0.0.1:8000  Input lines count: 7 Datalache materials: 2 T
Remcte end point: 12700.1:480853  Cutput lines count: 5 DataCache members: T |
Timne since connected: 00:08:07  Unfinished tasks: 0

Local end point: 127.001:2000  Inputlines count: ] DataCache matenals: 2 Q
Remcte end point: 12700.1:48854  Cutput lines count: 5 Datalache members: 1 |
Time since connected: 00:08:07  Unfinished tasks: 0

Local end point: 137.0.01:2000  Input lines count: 7 Datalache materials: 2 E
Remcte end point: 127.0:0.1:48055  Output lines count: 5 Datalache members: T |
Tirne since connected: 00:02:07  Unfinished tasks: 0

Local end point: 1770.01:2000  Input lines count: 7 Datalache materials: 2 E

Cutput lines count:

Unfiniched tacks:

Datalache members: i (—

[#)[#]

[==]

Using the spyglass buttons the data from the log files can be visualized.

The following picture shows an example of the input commands sent through TCP/IP to Calcexe:

Log viewer

Input messages:

Refresh

16:18:02.4115:
16:18:03.4149:
16:18:03.42185:
16:18:03.42359:
16:18:03.4269:
16:18:02.4269:

Connected
000000001
000000002
000000003
000000004
000000005

LOADDATACACHE
LOADCT.C
LOADMATERTAT.
LOADMEMBER
CALCULATE

{2)

(10
(2)

(2)

| @

(1)

m

)

1| mn

The following picture shows an example of the output messages sent back from Calcexe:
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Log viewer
Output messages: [ Refresh ” Save ]
16:18:03.4329: FINISHEDQOOOQOO0001g Elapsed time = 3 mSI Tazk=: 4 -

16:18:03.4549: FINISHEDJOODDD0003) Elapsed time = 15 msl Tasks: 3
16:18:03.4729: FINISHEDJOQ0000004) Elapsed time 2 msl Tasks: 2
16:18:03.4989: FINISHEDJO000000002) Elapsed time 66 ms] Tasks: 1
16:18:03.5279: FINISHEDJOOO0DD00005)] Elapsed time 87 ms] Tasks: 0

4 F

This dialog can also be used to see what exactly is present in the DataCache i.e. the actual data transferred between SCIA
Engineer and SCIA Design Forms:

TDataCacheViewer

=R Materials (2)

- 241

[+ Diagram

[+- 152
- Members (1)

More information about the DataCache is given in the -OCFILES switch explanation.

-OCRESULTS

This switch uses .results files only for the import of check results into SCIA Engineer. No calculations or .emd file gen-
eration is done, but a batch of requested .results files is logged into the file "RequestedResults.txt".
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Annex B: Basic ESA ID's and Shortcuts

This Annex provides a basic set of ESA ID's which are used to link data between SCIA Engineer and SCIA Design Forms.
The second part of this Annex gives some more info on the use of shortcuts to refer to ESAID's.

Basic ESA ID's

To obtain an overview of everything which is available in the DataCache the -OCFILES Command line switch can be used
asoutlined in Annex A. Reference is made also to the SCIA Design Forms WebHelp for a complete list of ID's.

Cross-Section Properties ESAID

Area CS.Chars.A
Shear Area in principal y-direction CS.Chars. Ay
Shear Area in principal z-direction CS.Chars.Az
Circumference per unitlength CS.Chars. AL
Drying Surface per unitlength CS.CharsAD
Centroid coordinate in Y-direction of Input axis system CS.Chars.cYUCS
Centroid coordinate in Z-direction of Input axis system CS.Chars.cZUCS

Second moment of area about the YLCS axis

CS.Chars.YLCS

Second moment of area about the ZLCS axis

CS.CharsZLCS

Product momentofarea in the LCS system

CS.CharslIYZLCS

Rotation Angle of the principal axis system CS.Chars.alpha
Second moment of area about the principal y-axis CS.Charsly
Second moment of area about the principal z-axis CS.Chars.lz
Radius of gyration about the principal y-axis CS.Chars.iy
Radius of gyration about the principal z-axis CS.Chars.iz
Elastic section modulus about the principal y-axis CS.Chars.Wely
Elastic section modulus about the principal z-axis CS.Chars.Welz
Plastic section modulus about the principal y-axis CS.Chars.Wply
Plastic section modulus about the principal z-axis CS.Chars.Wplz
Plastic momentabout the principal y-axis for a positive My moment CS.Chars.Mplyp
Plastic moment about the principal y-axis for a negative My moment CS.Chars.Mplyn
Plastic moment about the principal z-axis for a positive Mz moment CS.Chars.Mplzp
Plastic moment about the principal z-axis for a negative Mz moment CS.Chars.Mplzn
Shear center coordinate in principal y-axis measured from the centroid | CS.Chars.dy
Shear center coordinate in principal z-axis measured from the centroid | CS.Chars.dz
Torsional constant CS.Chars.lt
Warping constant CS.Chars.lw

Mono-symmetry constant about the principal y-axis

CS.Chars.beta_y

Mono-symmetry constant about the principal z-axis

CS.Chars.beta_z
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Cross-Section Dimensions | ESAID

Formcode 1: I-section

Height CS.Geometry.h
Flange width CS.Geometryb
Flange thickness CS.Geometry.t
Web thickness CS.Geometry.s
Radius at flange root CS.Geometry.r
Radius atflange toe CS.Geometry.r1
Flange slope CS.Geometry.a
Internal bolt distance CS.Geometry.W
Unitwarping atflange toe CS.Geometry.wm
Formcode 2003: Rectangle

Rectangle width CS.GeometryB
Rectangle height CS.GeometryH
Internal Forces | ESAID

N InternalForces.N

Vy InternalForces.Vy

Vz InternalForces.Vz

Mx InternalForces.Mx

My InternalForces.My

Mz InternalForces.Mz

Material ESAID

Base Yield Strength fy Material EC.fy
Base Ulimate Strength fu Material EC.fu
mat. char. E Material ECE
mat. char. G Material EC.G
mat. char.- Concrete - E Material EC.Ecm
mat. char.- Concrete - G Material EC.G

mat. char.- Concrete - fck Material EC.fck

mat. char.- Concrete - fctm Material. EC.fctm

mat. char.- Concrete - fctk_05

Material EC.fctk_05

mat. char.- Concrete - eps_cu2

Material EC.eps_cu2

mat. char.- Concrete - epc_cu3

Material EC.eps_cu3

mat. char.- Concrete - eps_c2

Material EC.eps_c2

mat. char.- Concrete - eps_c3

Material EC.eps_c3

6 The above ID's are given for Eurocode EN which uses the code identification "EC". For
other codes similar tags are used, for example NBR, IBC, DIN, BS, ... which all correspond

to the National Codes within SCIA Engineer.
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Buckling Data | ESAID

H Section.BucklingData.H

Ly Section.BucklingData.Ly

Lz Section.BucklingData.L.z

beta_y Section.BucklingData.beta_y

beta_z Section.BucklingData.beta_z

braced_y Section.BucklingData.braced_y

braced_z Section.BucklingData.braced_z

my Section.BucklingData.my

mz Section.BucklingData.mz
Shortcuts

In order to facilitate the use of the DataCache the following shortcuts are foreseen:

Beam

The shortcut Beam refers to the same target node as Member.

CS

The shortcut CS automatically refers to either Section.CrossSection or Member.CrossSection.

For prismatic members, the cross-section is defined on the level of the member. It only has to be exported to the DataCache
once since it's the same for all sections. For a non-prismatic member the cross-section is exported for each section since it
differs for each section.

Using the CS shortcut thus automatically takes care of this so the Designer of the Form does not have to worry about dif-
ferentlocations of the Cross-section data.

In the above tables the use of the CS shortcut can be seen, for example the cross-section area is referred to using
CS.Chars.A.

For a prismatic beam this could have been written as follows using the full syntax:
Beam.CrossSection.Chars.A

Note the use of the "Beam" shortcut here.

Material
The shortcut Material automatically refers to CS.Material.
The materialis linked to a cross-section which in turn can come from a section level or a member level.

The yield strength for example can thus either be accessed through the shortcut Material.EC.fy or for a prismatic member
through Beam.CrossSection.Material.EC.fy.
InternalForces

The shortcut InternalForces automatically links to the respective section and Combination ID.

For example when a 1D Member checkis run, it automatically runs over the different sections of the member. This shortcut
automatically accounts for those section references.
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. The same applies for Deformations and EndForces used in the BucklingData.
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Annex C: Troubleshooting

This Annex provides solutions to common issues which might occur during the run of a SCIA Design Forms Check from
SCIAEngineer.

Q: The Check is not visible in the tree but it is in the
Check Manager

A:
When the checkis visible in the Check Manager but not visible in the service tree it can have two possible causes:
1. Checksin SCIA Engineer are shown onlyin case the project s calculated, so make sure the calculation is done.

2. Within the Check Header the codes for which this check applies have been set. If the actual project is using a different
code than those listed in the Check Header the check will not be displayed.

Q: When pressing Refresh the check is not executed,
nothing happens

A:
In case nothing happens when executing the Check this can have the following possible causes:
1. The members in the current selection have a different material than the material defined in the Check Header.

2. In case the material is correct, something might be incorrect in the data transfer. Use the OCFILES switch as indicated in
Annex A to see the contents of the DataCache and evaluate what happens in the Check using the .trace file.

In addition the OCLOG switch can be used to evaluate the data transfer through TCP and to see if any error messages are
returned by the Calcexe process.

Q: Member data doesn't seem to be accounted for

A

Use the OCFILES switch as indicated in Annex A to see the contents of the DataCache. The MemberData.emd file in each
Beam.x folder shows the contents of the member data used for that beam. Evaluate what happens in the Check using the
trace file, especially the data read from the 10 structure.

Q: The Firewall asks to give permission to
DesignForms_CalcExe.exe

A

As specified in Annex A the communication between SCIA Engineer and the DesignForms_CalcExe.exe process is done
through TCP/IP.

For this communication, SCIA Engineer searches for a free port in the range 8000-9000.
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In case the Firewall asks for permission for this process make sure to allow it since else the check will not run.

Q: The Member data dialog shows a note for a missing
XML file

Could not find file
'‘CAUzers\Public\Documentzs\DesignForms_ 0. 1\CustomLibrary\Special_Library. xml’.

A

Libraries within SCIA Design Forms are stored in .xmlfiles. When adding a Library component to a dialog the DataFile prop-
ertyis used to specify which .xml file is linked to this Library component.

The .xmlfiles for SCIA Design Forms are by default located in the following folder:
"C:\Users\PublicDocuments\DesignForms_X X\CustomLibrary\" where "X X" indicates the version.

In case an .xmlfile which is referenced by a Library component cannot be found, the respective dialog using this component
will show a note to indicate the file cannot be found. The same occurs when showing the Member data dialog from within
SCIAEngineer.

This is especially important when using custom, self-defined Libraries: make sure to supply the .xml file together with your
.CLC file when sending this check to another user. Each file must then be put in its respective folder.

Q: When closing the Check Manager a message is
given for identical Checks

F ™
Scia Engineer - - ﬂ

. Warning: The following identical checks have been detected.
;j_l The duplicate checks need to be removed before closing the Check
Manager.
Please use the SDF Builder to modify the GUID used in the .CLC files of
those checks.
Checkl == Check 2

A

As specified in Step 4 of the Examples in this manual, each .CLC file contains a unique reference number (GUID). No two
Forms can have the same GUID.

When this message appears, open one of the Forms listed by the message in the SCIA Design Forms Builder and on the

'Header' tab use the. button to generate a new GUID. Save the file and export it again to a .CLC file. It can then be re-
imported into the Check Manager and will not give a conflict with another .CLC file anymore.
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Q: When closing the Check Manager a message is
given regarding updating of existing Member data

.
Scia Engineer M

. BExisting member data were updated to the default values due to change
;I_; of the definition of member data in the design form calculation file.

A:

In case the definition of the Member data dialog within a .CLC file is modified it means already inputted Member data are
invalid (items can be added/removed from the dialog, new defaults can be set etc).

Upon Opening/Closing the Check Manager automatically verifies if already inputted Member data are still valid. If not, then
these data are updated with the new Member data dialog definition and all input data is reset to the new defaults set in the
.CLCfile.

Q: When closing the Check Manager a message is
given regarding purging of existing Member data

.
%cia Engineer ﬁ

. The project contains Member Data linked to a check which does not
;I_; exist anymore in the Check Manager. This Member Diata will therefore
be purged.

A:

In case a project contains Member data which is linked to a check that is no longer defined in the Check Manager this data
will be purged upon Opening/Closing the Check Manager.

If this is not the intention (for example the respective Check Manager db4 was not yet updated) then close the project
without saving, replace the db4 database or import the .CLC in a new project and then re-open the project in question.
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Q: The output is not shown in the Document / Engin-
eering Report

A:

In case the table with Check results is not displayed in the Document/ Engineering Report, edit the respective OTX/ TLX to
make sure the required table components are added.

In most cases the table will contain for example the component for the Brief output and not for the Detailed output and thus
the Detailed is empty. Make sure both components are properly added to the table template.
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