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Introduction

In this tutorial, guided examples and information is given on the use of the External Application Checks
using Excel.

In Scia Engineer, a large amount of advanced checks are available for a 1D member; Concrete
Reinforcement Design, Steel Code Checks, Aluminium Design, and Connection Checks ...

It is 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 External Application Checks module for Excel comes up: using this module, the user
can define his/her own type of check and link this to one or more existing Excel files. During the check,
the input data from Scia Engineer (like internal forces, members data, dimensions ...) are sent to Excel
and the results are read back. The Excel file itself can even be shown within the document preview of
Scia Engineer!

The basic idea behind the external application checks is the following: the user can define his/her own
additional data. This data contains the so called ‘mapping’ (which properties are send to and read from
the external application) but can also contain user defined parameters, check boxes, combo-boxes and
so on.

In general, the external check procedure involves the following steps:

Step 1: Activate the functionality External Application Checks

Step 2: Create User Defined Additional Data

Step 3: Input the User Defined Additional Data on members/nodes

Step 4: Execute the Custom Check

Step 5: Save the User Defined Additional Data into a database for future use

In this tutorial, the above procedure for the External Application Checks using Excel is illustrated using
four guided examples.

Example 1 In the first example the general principles of the external application checks
are explained.

A typical bending check is used as a practical example to illustrate the
workings of the module.

Example 2 In the second example, the use of a combo-box is illustrated. In addition, the
use of Named cells and output parameters with units are explained.

As a practical case, Flange Induced Buckling as specified in article 8 of EN
1993-1-5 is used.
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Example 3 In the third example, the mapping of arrays is explained. In addition, multiple
detailed outputs are used.

As a practical case, concrete Corbel Design is used.

Example 4 In the final example, the working of slave data is explained. In addition, the
use of point data and nodal data is illustrated

As a practical case a steel moment resisting connection is used.

Accompanying this document, the reader will find a set of files for each example.

Excel_Example_X.xIs The Excel file which will be used for example X.

Excel_Example_X_Picture.bmp The picture which will be used for the additional data of example X.

Excel_Example_X_Icon.bmp The icon which will be used for the custom check of example X.

Excel_Example_X_Initial.esa The project file for example X without any External Application
Check data. The user should use this file when going through this
tutorial to follow all the steps described within the document.

Excel_Example_X.esa The final project file for example X, after completing all the steps
explained in this tutorial.

The External Application Checks using Excel supports Excel 97-2003 workbooks (.xIs)

which do not require any intermediate user interaction.
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Example 1. Bending Check

In this first example the general principles of the external application checks are explained.

More specifically a bending check is used as a practical example to illustrate the workings of the
module.

In this example, a beam on two supports is modelled. The beam has a cross-section type IPE 200, a
length of 6m and is manufactured in S235 according to EC-EN.

—10,0d
—10,00

IPE20P

VA T c000 L

One load case is defined, a uniform line load of 10 kN/m.
The check will be done according to the Excel file “Excel_Example_1.xls”

A B C

1 Bending Check

2

3 |Data from SCIA Engineer

4

5 |Moment My 100000 Nm
]

7 Section modulus Wel 0,0015 m"3
8

9 Section modulus Wpl 0,002 m~3
10

11 |Yield Strength fy 235000000 N/m"2
12

13 |Safety factor Gamma M 1,1-

14

15 |Elastic Check ? 0

16

17 Bending Resistance

18

19 MRd A27272, 73| Nm
20

21 Unity Check

22

23 |UC 0,23]-
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The bending resistance MRd of the member is calculated using the following formula:

w-fy
MRd = y—M
With: W Section modulus
fy Yield strength
™M Safety factor

The choice of the section modulus as plastic or elastic will be determined from a check box labelled
‘Elastic Check’.

As specified in the introduction, the following steps are required:
Step 1: Activate the functionality External Application Checks
Step 2: Create User Defined Additional Data

Step 3: Input the User Defined Additional Data on members/nodes
Step 4: Execute the Custom Check

Step 5: Save the User Defined Additional Data into a database for future use

Step 1: Activate the functionality External Application Checks

The first step is to activate the functionality External application checks on the Functionality tab in
the Project Data.

| - =
Project data
Basic data  Functionality I Loads I Combinations | Protection | MNational Annexes
Dynamics O = |
Initial stress O Fire resistance O
Subsaoil O Connection modeller O
Maonlinearity O Frame rigid connections O
Stability O Frame pinned connections O
Climatic loads O Grid pinned connections O
Prastressing O Bolted diagonal connections O
Pipelines O Expert system O
Structural model O Connection monodrawings O
Parameters O Scaffolding O
Mabile loads O LTB 2nd Onder O
Owerview drawings O ArcelorMittal ]
LTA - load cases O
Extemal application checks |[SI
QK I Cancel
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Step 2: Create User Defined Additional Data

In the second step, User Defined Additional Data will be defined.
Through Tools > User defined AddData the User Defined Additional Data Library can be opened.

= )E’ Toals
f@ Line grids
=3 Layers
User defined selections
[®] User defined AddData

W5 UCs
B Cearer

[1? Coordinates info
g ¥ML 10 Document
5] Convert Steel Profile Db

—_ My addData templates
s ¢ BB & EHE o
| TWAETL T [ [MYATI
Slave add data O

|lzer string database
List of parameters
Picture
Remowve picture
B Service tree definition
Service name MYAT Input of custom Add dat
lcon
Remove icon
Bl AddData definition
Type of data Line on 10 member

[ Mew ][ Insert ][ Edit ” Delete ]

By default the Library contains a new item labelled ‘MYAT1’. Since in this example a bending check will
be defined, this Name is changed to ‘Bending’.

The following steps will explain how to define User Additional Data.
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Step 2.1 Slave data

The checkbox Slave add data can be used to specify that the current additional data is of the type
‘slave’.

A distinction is made between ‘master’ data and ‘slave’ data.

Master data have all options available: they can be used to send data to Excel and read data back from
Excel. The data for this example will be master data: member properties and loading are sent to Excel
and a unity check value is read back.

Slave data do not have all options available: they can only be used to send data to Excel, not to read
data from Excel. Slave data can then be linked to master data. The check and output options are thus
defined in the master data while the input options are defined in both the master and slave data.

A typical example is a beam to column connection: the connection (master data) is inputted on the
node between beam and column. In this connection data the check is defined as well as input
properties like bolts, welds,...

On the beam and column, slave data will be defined which will send the beam and column properties to
Excel.

The use of slave data will be illustrated in ‘Example 4.

For this example only one additional data will be defined and thus the checkbox is not activated.

MName Bending
Slave add data O

Step 2.2 Define text strings

In Scia Engineer, all text strings of the user interface are saved into a string database. This allows for
easy translation of the interface to several languages.

The same logic is used in the User Defined Additional Data: all text strings are inputted in the User
string database and can then be used when defining the additional data.

For example, when the user creates additional data in the English interface and also provides the
German words in the string database, everything will automatically be shown in German in case the
user switches to the German interface.

When opening the User string database the following contents are shown:
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m

Language IEninsh {United States) j

0] Text
MYAT Input of custom Add data
MYAT1 Custom defined data
MYAT1 MADI

MYAT1 Description

MYAT1 Custom check

LRSI = R FE R ) L

L e R

Mote: The string database which is used depends on the language
default set for the workspace,

Cancel

Using the Language combo-box the user can switch between different languages. In the grid the
different text strings can be inputted.

It is important to use the same ordering of strings when making the input for different

languages i.e. the string in English with ID 4 should have its German translation also on
ID 4 in the German string database.

By default, Scia Engineer provides 5 strings which will be used by default for the name of the Service,
the Type, the Short name of the additional data, its Description and the name of the Custom check.

The following picture illustrates how these strings are used for a line load:



Load o x
LC1
= Point farce
i in niode
b on beam

M Line force - on beam

3. Short name =
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1. Service name

| . %2. Type name
-

-

__ Line force on beam

~

X

Mame
Direction
Type

-P2 Angle [deq]

Distribution
Walue - P [lkM/m]
Bottom flange
Load above joirt
Member

ez Load caze

— 10,00

LF1

L«

Force

L

Unifarm

-In Ly
= 1JJu

O no

LCT

-

Geometry
O —"

\

2. Type name
3. Short name
4. Description

[Line force on beam LF1 Foree : -10,00 /10,00 [kNim]]|

=10,00

=

In this example a Bending Check is being illustrated and therefore the strings are modified as follows:

String used in this example

Type for which the string is used

Service name

Default string
MYAT?1 Input of custom add

Input of Bending data

data
Type name MYAT1 Custom defined add Bending data
data
Short name MYAT1 MADI Bendl
Description MYAT1 Description Bending

Name of check

MYAT1 Custom check

Bending Check
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s

tring
Language IEninsh {United States) j
D | Tt |
1 (1 Input of Bending data
2 |2 Bending data
3 |3 Bend1
4 (4 Bending
h |5 Bending Checlk
= |0

Mote: The string database which is used depends on the language

default set for the workspace,
Ok I Cancel

By default the first five strings are used for the types specified above however the user

can specify any other string to be used (for example the string with ID 6) as will be
illustrated later.

Step 2.3 Define parameters

In Scia Engineer a large amount of parameters/properties is available for use with the Excel link
(Cross-section properties, member data, internal forces, material properties ...). It is off course possible
that more parameters are required.

Through List of parameters it is possible to create new parameters of the following types:

Parameter type Description
Number A numerical parameter
For example a length, safety factor, reduction factor...
Text User defined text
Check box A checkbox which can either be activated or de-activated.
For example Advanced Calculation, Elastic check only,
Combo box A list from which the user can choose the desired value.

For example a list of bolt diameters, a list of thicknesses, a
list of weld methods...

10
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As will be illustrated later, for a check box the value 1 will be sent to Excel in case it is activated and 0
in case it is de-activated. For a combo-box the string of the selected line will be sent.

It is not required to define parameters. If the existing data of Scia Engineer is sufficient,

no new parameters need to be defined.

[ =, |

List of parameters
additem |
String database | Cancel |
For this example, two parameters will be defined:
Parameter Type Default value
Safety factor Gamma M Number 1,1
Elastic Check Check box de-activated

Through the button String database the text string database can be directly accessed. This allows a
quick input of the strings required for the parameters.

For this example the following strings are added:
Strings used in this example ‘

Gamma M

Safety Factor
Elastic Check
Perform elastic or plastic check

For each parameter a string is thus defined for the name and for the description.

11
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|English (United States)

[

'

2

Text

Input of Bending data

Bending data

Bend1

Bending

Bending Check

Gamma M

Safety Factor

Elastic Checl

Perform elastic or plastic check

U T -T - - - - SE ) B

(=T T = T == T R R ) [ U 6 R L ) Y

default set for the workspace.

]

Mote: The string database which is used depends on the language

cancel |

Through the button Add item the first parameter, the safety factor Gamma M, is added.

M

Mame Gamma M -
Description Safety Factor -
Uit Mot used -
Walue 1.1
= Range

Use &

Min 1

e 10

Add item | Remove item
String database | oK

12
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The Type field is set to ‘Number’.

In the Name and Description fields the respective strings can be chosen from the string database, in
this case ‘Gamma M’ and ‘Safety Factor’.

The Unit field can be used to specify a unit for the defined parameter. In this case, for the safety factor,
no unit is assigned since it concerns a dimensionless parameter.

The Value field allows setting the default value for the numerical parameter. In this example the default
value for Gamma M is set to 1,1.

Since it concerns a numerical parameter, the Range group allows specifying an input range. This is
used to avoid incorrect input values. For this example, the input of the Gamma M value is limited
between a minimum of 1 and a maximum of 10. Only values between these limits are allowed.

In exactly the same way using the button Add item the second parameter, the elastic check check-
box, is added.

.- - |
List of parameters
1. Gamma M Type Check-box ha
2. Elastic Check Mame Elastic Check hd
Description | Perform elastic or plasi |

Check O

Add item | Remove item

String database | Ok | Cancel

The Type field is set to ‘Check-box’.

In the Name and Description fields the respective strings can be chosen from the string database, in
this case ‘Elastic Check’ and ‘Perform elastic or plastic check’.

The Check field allows setting the default value for the check-box parameter. In this example the
check-box will be de-activated by default which indicates a plastic check will be done.

Using the button Remove item a parameter can be removed again if required.

13
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Step 2.4 Add a picture to the Additional Data

To clarify the use of the additional data and the defined parameters a picture can be added using the
Picture button.

In this example the picture Excel_Example_1_ Picture.omp will be used.

1 My addData templates m
AHeBR S SH A = 7
Bending Name Bending
Slave add data [m]
|ser string database
List of parameters
|Picture Picture is selected
Remove picture
B | Service tree definition
Service name Input of Bending data

B

lzon
Remove icon
O AddData definition
Type of data Line on 10 member

BB K

I K0l

lv|

New Insert Edit Delete - ’

Using the button Remove picture the picture can be removed again from the additional data if
required.

Itis not required to add a picture.

Step 2.5 Define Service Tree

In the next step the Service Tree is defined through the group Service tree definition.
B Service tree definition

Service name Input of Bending data LI
lcon _I
Remove ican _I

As specified in Step 2.2 the Service name is taken automatically from the text string database. If
required a different string can be chosen from the database using the combo-box.

To clarify the Service name, an icon can be added using the Icon button.
In this example the icon Excel_Example_1_Icon.bmp will be used.

An Icon has to have a bitmap format of 16 x 15 pixels

Using the button Remove icon the icon can be removed again from the additional data if required.

14
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It is not required to add an icon.

Step 2.6 Define the Additional Data

Using the data from the previous steps, the additional data can now be defined in the group AddData

definition.

B | AddData definition

|

Type of data Line on 10 member ﬂ
Instance setup J
Type name Bending data ﬂ
Short name Bend1 ﬂ
Description Bending ﬂ

The Type of data field allows specifying the type of the additional data:

Type of data Description

Line on 1D member

Line data is inputted along the length of the member like for
example a line load.

The check will be executed in each section of the member.

Point on 1D member

Point data is inputted on a specific position along the
member like for example a point load.

The check will be executed only in the specified section.

In node

Nodal data is inputted on a node like for example a
connection.

The check will be executed only in the node.

In this example the bending check needs to be executed in each section of the member and thus ‘Line

on 1D member’ is chosen.

The Type name, Short name and Description are taken automatically from the text string database
as specified in Step 2.2. If required different strings can be chosen from the database using the combo-

boxes.

To get an overview of all the data entered in the previous steps the button Instance Setup is used.

—I Bending data
Name
Bl Parameters
Gamma M 1.1
Elastic Check
Bl Drawings
. Drawing style Bax on line hd
MRd = ) f} Property for drawing on begin |
”]/M Property for drawing on end - hd
Colour Cithers |
Bl Geometry
Extent full =]
Posttion x1 0,000
Posttion x2 1,000
Coord. definition Rela j
Crigin From start j
Cancel

15
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This dialog shows how the additional data will look like.

The Parameters group shows the parameters which have been defined in Step 2.3, in this case the
safety factor ‘Gamma M’ and the check-box ‘Elastic Check’.

The Geometry group is dependent on the selected Type of Data. For Line data the begin and end
positions can be set as for a line load. For Point data a single position can be set as for a point load.
For nodal data no position can be set since this data is not inputted on a member.

Since in this example the check needs to be executed in each section, no changes are made to the
Geometry settings.

In addition to showing a preview of the eventual dialog, the Instance Setup also allows to define the
Drawing style of the additional data. These options can be found in the Drawings group.

The options Drawing style and Property for drawing on begin/end are explained for a line load on
the following picture:

Drawing style Property for drawing on begin/end

=10 000

o
=
o
I
T
=
™
I

-5,00

For a line load the drawing style will be a set of arrows. The property for drawing on begin/end will be
the value of the line load. As illustrated on the picture, this property serves as a scale for the drawing
style: the line load with value -5 will be drawn smaller compared to the line load with value -10.

For this example the Drawing style is set to ‘Box on Line’. The Property for drawing on begin/end is
set to ‘Gamma M'. The scale of the drawing style will thus be dependent on the value of the safety
factor.

Only numerical parameters can be used as property for drawing on begin/end.

It is not required to define a property for drawing on begin/end.

The Colour field allows choosing the colour of the additional data. The items in this list correspond to
the dialog of Setup > Colours/Lines:

16
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-

Palette settings

Screen l Du:u:ument] Graphic Dutput]

Current palette:

l Faontz ] Structural t_l,lpes] Dimenzion Iines] Isu:ulines]

|'W'hite background ﬂ @ﬂ ﬁ G ﬁ =|=

Pen / bruzh type Colour Style Width
Background <t

Member system line J

tMember surface g

Roof/facade panel with beamz/Composite floor surface i
Roofffacade panel

tember surface edges

Inactive member drawing

Cut-out regions drawing

Averaging strips

Modes, igid arms

Supportz, Hinges

Force load

Generated load

Dizplacement load

Wind load

Show load

Thermal load

Predef. load

Self weight

Sail load

Wiater load

n‘%‘%‘%‘%‘%‘%‘%‘%‘%‘%‘%‘%‘%‘%‘%‘%@

Type

Pinelz

Pinelz
Pinelz
Pinelz
Pinelz
Pinelz
Pinelz
Pixels
Pinelz
Pinelz
Pinelz
Pinelz
Pinelz
Pinelz
Pinelz
Pinelz
Pinelz

Presigw ~

[v]

@ EE (1] 4 | LCancel | Help |

In this example, the colour is chosen as for a Predefined load

B Drawings
Drawing style Box on line
Property for drawing on begin Gamma M
Property for drawing on end Gamma M
Colour Predef. load

Step 2.7 Define the Check

In the group Check data the necessary data for the check itself are defined.

B Check data
Mame of check Bending Checl ﬂ
Setup for Brief output J
B Type of loads
Load cases

LS combinations
S5LS combinations
Result classes

Ooooano

Lelelele

As specified in Step 2.2 the Name of check is taken automatically from the text string database. If
required a different string can be chosen from the database using the combo-box.

The Type of loads group allows to specify which load types will be available for the check. Only the

selected items will be available when executing the check.
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Since in this example only one load case was defined, only the option ‘Load cases’ will be activated.

B Type of loads
Load cases
IILS combinations
5L5 combinations
Result classes

At least one load type has to be activated.

Important remark: In case more than one load type has been activated, the check will be
executed SIMULTANEOUSLY for all load types together! This implies for example that the
check is done for both a load case and a combination at the same time. This allows the

I o

use of special checks: in the Excel file it can be set that a certain check can be done for
the load case while a different check is done for the combination. In general, it is
recommended to use only one load type.

The final item for defining the check is the Setup for Brief output. In this dialog the output parameters
have to be defined i.e. the unity check values which will be read from the external application. The
dialog has the same layout as the dialog for the input parameters specified in Step 2.3

£ |
List of parameters ﬁ
Add item | Remmyve item
String database | Cancel |

For this example, one parameter will be defined:

Parameter Unit
Unity Check UC -
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Through the button String database the text string database can be directly accessed. This allows a
quick input of the strings required for the output parameters.

For this example the following string is added:

String used in this example

ucC
Language IEninsh (United States) LI
D | Text |

1 |1 | Input of Bending data
2 |2 Bending data
3 |3 Bend1
4 (4 Bending
5 |5 Bending Check
& |6 Gamma M
7|7 Safety Factor
g |8 Elastic Chack
5 (9 Perform elastic or plastic check
10 |11 uc
* |0

Mote: The string database which is used depends on the language

default set for the workspace.
Cancel |

Through the button Add item the unity check parameter is added.
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List of parameters
1. UC Name | uC d
Extreme for check mas ;I
Uit - Uity Check) hd

Add item I Femove item

String database | QK I Cancel

In the Name field the respective string can be chosen from the string database, in this case ‘UC’.

The Extreme for check is used to specify if the extreme is a minimum or a maximum. When it
concerns a unity check, in most cases the extreme is a maximum.

In this example the extreme is set to ‘max’ since the maximal bending check will be limiting.

The Unit field can be used to specify a unit for the defined output parameter. In this case, since it
concerns a unity check the default unit *- (Unity check)’ is used.

Using the button Remove item a parameter can be removed again if required.

At least one output parameter has to be defined, else it is not possible to execute a check.

Step 2.8 Specify the type of external link

In the External link data group the Type of external link allows to specify which external application
will be used.

B | Extemal link data

Type of extemal link Eucel ;I
Edit extemal file mapping _I
Setup for Detailed output _I

In this example the link is made with Excel and thus ‘Excel’ is chosen.
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Step 2.9 Define the mapping with the external application

All preparation has now been done, what remains is the most important step of the process: defining
the actual mapping between properties and parameters of Scia Engineer and the data fields (i.e. Excel
cells) of the external application.

Through the button Edit external file mapping the mapping dialog is opened.

Excel Link
D ata File | Whork sheet | Cell Array |
Add | |pdate | Remove

Source

Dbject |<<< by input parameters ﬂ

Property | Elastic: Check j

Target

Encel file | Browse. .

Whork sheet | j Cell address | j

Arrays direction | Horizontal ﬂ Current valie | Show...
.......................... 6] cancel |

In the Source group, the Object field shows a list of all available objects in Scia Engineer as well as
the parameters which have been defined in the previous steps. These objects can thus be classified
into three different types:

Object Description

<<< My input parameters

This object contains the input parameters specified in step 2.3.

>>> My output parameters

This object contains the output parameters specified in step 2.7.

All others

These objects contain the existing Scia Engineer properties

In the Property field the actual property can be selected. For ease of reference, this list of objects and
properties is taken the same as the ‘Available Items’ found in the table composer when adding

properties to a document table.
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For example, in the document, the table for Internal forces on a member can be found under Results:

= ]
MNew document item

=4 Default

[ project

i@ Libraries

i sets

~dp Solver and Mesh
. Structure

. Construction stages

g Deformation on beam

------ P Displacement of nodes

------ #% Reactions

A piedal

“f Resultant of reactions

"

[v]
L, e

<<« Add

Cloze

When viewing the contents of this table (otx file) in the table composer, the following screen is shown:

== Table Composer
IC:\Documenits and Seltings\Petedy T\ESAD FwsetDocumentT emplates\EP_Resuks EP_ResMember [default] ob
Standard | Advanced - Table | Advanced - Columng / Fiows | Lapout | Propesty
Contents of tabile
[tems in Table Ayalable bems:
1 Merber - W, [Scia Enginee: Propedies|
B Cae W Type Mame
L. W Caze
mHN W Member
oWy M css
m vz o dx
L W N
N My oWy
B Mz .\
o M=
o My
B Mz
+ Wy Defined Views
+ WP, Uses Propeities
Remove €4 fdd

Tabile

Template name

Table type

% Vetical table [cobumn per property) EI

[]Fit Table to Page 'wWidth

Cobumnfs) / Fiowds)

Caphon M embet

Alignment % Defaul a
[ Ho header '

[] Do ot aggregate caption 2t horzontal tables

The right side table, ‘Available items’, shows all Scia Engineer properties related to internal forces on a
member. It is this same table which is shown in the Property field of the mapping dialog in case
Object is set to ‘Internal forces on member’:
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Excel Link
Data File ‘Worksheet Cell Aaray |
Add | |Jpdate ‘ Remove

Source
Object ||nterna| forces on member j
Eroperty |Case =l
Caze [,
c3z M
Target dx
kemb
Excel fle M Browse...
Py
Whorkzheet bz
i
Arrays direction Type Mame Showe..
Wy
Wz
(]9 Cancel |

The reference with the document properties is a very helpful tool: when looking for a

specific Scia Engineer property, go through the document tables. These tables will
indicate where the property can be found.

The Target group is used to specify to which Excel cell the property should be mapped. The group

contains the following items:

Item in Target group Description

Excel file Using the Browse button an Excel file can be selected. This field
will show the path and filename of the Excel file.

Worksheet In this field a worksheet can be set. The list of worksheets is
automatically read from the specified Excel file.

Cell address In this field the cell address can be inputted in two ways:

a) Manual input: the cell address can be typed i.e. Al or B7

b) Named cells: In case Named cells have been used in the
Excel file, these names are shown here automatically.

Current value

When a cell address has been inputted, this field shows the
current content of that cell.

Using the Show button the Excel file can be directly opened to
show the location of this cell.

Arrays direction

The array direction is used to specify in which direction an
arrayed property should be mapped.

For example, when mapping the value of a point load on a
member, this value is sent into one cell. In case there are more
point loads on the member, this array of values can be mapped
horizontally or vertically from the specified cell.
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In this example, the Excel file has the following layout:

A B C
1 Bending Check
2
3 Data from SCIA Engineer
4
5 |Moment My 100000 Nm
6
7 Section modulus Wel 00015 m"3
8
9 Section modulus Wpl 0,002 m*3
10
11 Yield Strength fy 235000000 N/mA2
12
13 |Safety factor Gamma M 1,1-
14
15 |Elastic Check ? 0
16
17 Bending Resistance
18
19 MRd A27272, 73/ Nm
20
21 Unity Check
22
23 (UC 0,23]-

The following table shows which properties should be mapped to which cells:

Object Property Cell Address
Internal forces on member My B5
Cross-Sections Wely (Property) B7
Cross-Sections Woply (Property) B9

Steel EC3 Yield strength (code independent) B11

<<< My input parameters Gamma M B13

<<< My input parameters Elastic Check B15

>>> My output parameters ucC B23

The mapping of the first property, the bending moment My is thus done as follows:

The Object field is set to ‘Internal forces on member’.
In the Property field ‘My’ can then be chosen.

Using the Browse button, the file Excel Example_1.xlIs is searched.
After the file has been specified, the Worksheet field contains a list of all sheets. This field is set to

‘Sheet?’.
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The Arrays direction is set to ‘Horizontal’. In this example no array properties are mapped so
choosing ‘Horizontal’ or ‘Vertical’ would make no difference.

it

Excel Link X<

[1ata | File | wiorkzheet | Cell | Array |

Add | pdate | Remove |

— Source
Object IInternaI forces on member ;I
Property IM}' LI
— Target
Encel file ID:\ESA_E wcel\Excel Example_14%Ewcel Example 1wz Browsze...
whorksheet ISP'IEEH ;I LCell address IB5 ;I
Arrays direchion IHDriantaI ;I Current walue I-I 0oa0a Shovw...

]4 I Cancel

Finally, in the field Cell address the cell ‘B5’ is typed. Automatically the Current value field will show
the current content of the cell, in this case 100000. Using the Show button, the Excel file is opened and
the specified cell is highlighted. This provides an easy way to check if the correct cell has been set.

A B C
1 Bending Check
2
3 Data from SCIA Engineer

4
5 |Moment My | 100000]Nm
6

Important note: When clicking on the Show button a warning is displayed. The Excel
window which is opened may NOT be closed. It should be hidden using the Hide button in
the Excel link dialog.

In case the user by accident closes the Excel window instead of using the Hide button,
the link with Excel will be lost! In this case, Scia Engineer has to be restarted in order to
restore the link!

When all input has been done, this mapping is added to the table using the Add button.
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Excel Link
Data File Worksheet Cell Aray |
internal forces on member, kyp D:AESA EwcelExcel Example 1%, Sheet] Bh Honzontal

Add | lpdate | Remove

Source

Object |Internal forzes on member j

Property |M_l,l ﬂ

Target

Ewcel file |D:‘\E 54_EwrcelExcel_Erample 1\Ewxcel_Example_1.xls Browse. .
Wworksheet |Shestt | Cell address |B5 =

Arrays direction |H|:|ri2|:|nta| j Current value |1|:":":":ID Show...
Ok, | Cancel |

To remove a mapped parameter from the table, select the desired line in the table and press the button
Remove.

When selecting a line in the table, the properties are shown at the lower part of the dialog. This way,
the settings for the mapping can easily be modified. Using the Update button the selected line is
updated with the modifications.

In the same way as described above, the other parameters can now be mapped to obtain the following

mapping:

Excel Link
Data | File worksheet Cell Aray |
Internal forces on member. by D:AESA_EwcelEwcel_Example_1%.. Sheetl BS Harizontal
Crozz-Sections \wWely [Property] [:AESA EwcelsEwcel Example_1%.. Sheetl B7 Harizontal
Crozz-Sectionz \Wply [Property] DAESA_Ewcel\Ewcel_Example_1%.. Sheetl B3 Harizantal
Steel EC3.Yield strength [Code .. D:AESA_EwcelEwxcel_Example_1%.. Sheetl B11 Harizontal
<< My input parameters. Gamm... [:AESA EwcelEsxcel Example_1%.. Sheetl B13 Harizontal
<< My input parameters Elastic. . D:AESA_EwcelExcel_Example_1%.. Sheetl B15 Harizantal
>3» My output parameters. JC D:AESA_EwcelsEwxcel Example_1%.. Sheetl B23 Harizontal

Update | Remaove

Source
Object |>>> My output parameters j
Property |L|I: j
Target
Excel file |D:'~.E S4_Ercel\Excel Example_1%\Excel E=ample_1.xlz Browse. ..
ok shest |Sheet] | Cell address B23 =l
Liraps direction |H|:uri2|:|ntal ﬂ Curent walue |':'»234':'425531 91483 Show...
(1] 4 | Cancel |
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During the check the Scia Engineer and input parameters are sent to Excel while the output
parameters are read from Excel. Since in this example the additional data is of type ‘Line on 1D
member’, this procedure will be repeated for each section along the member.

The export of the Scia Engineer and input parameters follows the same logic as XML
export. This implies that these properties are sent to Excel in basic Sl-units! If required, a
unit conversion should be accounted for in the Excel file.

At least one output parameter has to be mapped since else the check cannot be executed.

Step 2.10 Define the Detailed output

In Step 2.7 the parameters for the Brief output have been defined. These parameters will be used for
the check. In addition, a Detailed output can also be specified to show an in-depth overview of the
check.

B Edemal link data

Type of extemnal link Excel ;I
Edit extemal file mapping _I
[Setup for Detailed output | L

By clicking on Setup for Detailed output, the Detailed output dialog is opened.

External links for document m

Caption | Excel file | Warksh. .. | Upperd... | Bottom. .. |

Add Update Remove |

—Item
Caption: LI
Source fle4 ——————Range
Excel file: Top - left cell
| e =]
Worksheet: Bottom - right cell
I jv

I jv
N cencel |

String database |
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A Detailed output concerns an exact snapshot from the Excel file after the mapping has been sent.
This way, the full details, check results, intermediate values... from Excel can be shown within Scia
Engineer.

The unity checks shown on screen will always be the output parameters specified for the

Brief output. The Detailed output concerns only a snapshot of the Excel file, not an actual
unity check value.

In the same way as explained in Step 2.9 the Excel file and Worksheet can be specified.

In the Range group, the range can be defined which defines the area for the snapshot. An Excel range
is defined by a Top — left cell and a Bottom —right cell. As specified in Step 2.9 here also Named
cells can be used in case they have been defined in the Excel file.

The Caption field allows specifying the header of the table. This field is directly linked to the text string
database. Through the button String database the text string database can be directly accessed in
case a new text string is needed for the caption.

In this example, the range will be defined from the cell A3 to the cell C23.

A B C
1 Bending Check
2
3 |Data from SCIA Engineer Top-left
4
5 |Moment My 100000 Nm
]
7 |Section modulus | 0,0015 m*3
a8
9 Section modulus Wpl 0,002 m*3
10

11 Yield Strength fy 235000000 N/mA2
1

13 Safety factor Gamma M
14

15 |Elastic Check ?

16

17 Bending Resistance

13

19 MRd

20

21 |Unity Check

22

23 \UC 0,23)-

11 -

427272,

Bottom-right

In the Caption field the string ‘Bending Check’ is chosen.
In the Excel file field the file Excel _Example_1.xIs is searched using the browse button.
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The Worksheet field is set to ‘Sheet1’.
In the Range group the Top - left cell is set as ‘A3’ and the Bottom - right cell as ‘C23’.

When all input has been done, the data is added to the table using the Add button.

External links for document ﬁ
Caption | Excel file | YWorksheet | Upper-eft cell | Bottom-right cell |
Bending Check D:\EsA_Excel\Excel_Example_1... Sheetl A3 c23

Add Update Remove |

—Item
Caption: | Bending Chedk LI
Source file — Range -
Excel file: Top - left cell
I D:ESA_Excel\Excel Example_1'Excel_Example_1.xs - | I A3 "’I
Worksheet: Bottom - right cell
|sheet1 | FE

String database | | oK I Cancel |

To remove a Detailed output range from the table, select the desired line in the table and press the
button Remove.

When selecting a line in the table, the properties are shown at the lower part of the dialog. This way,
the settings for the Detailed output can easily be modified. Using the Update button the selected line is
updated with the modifications.

More than one output range can be inputted with different captions, for example Bending
Check, Shear Check, ...

It is not required to define a Detailed output. When no range has been defined, the
Detailed output will be empty.

With this final step, the User Defined Additional Data has been fully inputted and the User Defined
Additional Data Library can be closed.

29



External Application Checks for Excel — Example 1: Bending Check

Step 3: Input the User Defined Additional Data on members/nodes

After closing the User Defined Additional Data Library a new service will be shown in the Scia

Engineer tree: Custom Check.

Main

Project

3 Structure

Lo Load
+-42 Load cases, Combinations
+ Calculation,Mesh

bl Results

&' Steel
=

Custom Check

+ Drawing Tools
: % by & User defined AddData
= % Tools o Input of Bending data

Currently, this service holds two objects: User defined AddData provides a direct link to the User
Defined Additional Data Library. This way, the library can be easily accessed in case modifications

are needed.

Second, the additional data which was defined in Step 2, Input of Bending data is shown. As can be

seen, the icon and Service hame defined in Step 2.5 are shown.

This user data can now be inputted on the member. When double clicking on Input of Bending data

the dialog with the properties of the data is displayed:

_ Bending data
Name Bend1
Bl Parameters
Gamma M 1.1
Elastic Check O
Bl Geometry
Estent
W fy . S oon
Posttion x1 0.000
MRd = ¥ Position x2 1,000
Coord. definition Rela j
Crigin From start =]

The title of the dialog shows the Type name specified in Step 2.6.

At the left side, the picture specified in Step 2.4 is shown.
The Name field shows the short name as defined in Step 2.6.

The Parameters group holds the user defined parameters of Step 2.3 with their default values. In this

case the factor ‘Gamma M’ and the check-box ‘Elastic Check’.
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The Geometry group shows the default geometry options related to line additional data as specified in
Step 2.6.

The default values are confirmed with [OK] and the data is inputted on member B1.

(N
1Ly
Kl/f\ é

The colour of the additional data corresponds to the colour of a predefined load as specified in Step
2.6.

When moving the mouse pointer over the data, the tooltip shows the Type name, Short name and
Description as specified in Steps 2.2 and 2.6.

Type name
Short name

///Description

[ Bending data Bend1 Bending]

~J
.
AN

[

When selecting the additional data, the properties are shown in the property window:

111
Properties x

Bending data (1) | '@ %

Name Bend1
B Parameters

™~
11
Elastic Check O

p: 4

Member
B Geometry
Exent
Position x1
Position x2 1.0

>

==
==

Coord. defintti... | Rela j
Qrigin From start j

Template definition i ||
Il
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The action button ‘Template definition’ can be used to get a direct access to the definition

of the additional data. This allows for quick modifications without the necessity to access
the Library.

The Scia Engineer View parameter setting now holds an extra tab My Add Data.

5

View parameters setting
[ Check / Uncheck araup Lack position r

[¥ Check / Uncheck all

E My Add Data
Dizplay |7
B My Add Data labels
Drizplay |7
MName [+
Yalue [v

| ] 4 I Cancel |

In the same way as for other additional data, the labels can be displayed to show the Name and the
Value of the additional data. After activating these options the following is displayed:

>

L
/N7 JAN

Bendl

The label shows the short name of the additional data and at both ends the value of the safety factor
Gamma M is displayed since this factor was set as ‘Property for drawing on begin/end’ as specified in
Step 2.6.

The data has now been inputted and in the next step the check can be executed.

The user defined additional data has to be inputted on members/nodes to indicate on

which members/nodes the custom check should be (or can be) executed.
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Step 4: Execute the Custom Check

In Step 2 the additional data has been defined including the definition of the check, the mapping to
Excel... In Step 3 the additional data has been inputted. What is left is the execution of the check.

Since in this example the bending moment will be sent to Excel, it is required to launch a linear

analysis.

External Application Checks for Excel

51

FE analysis

X

o

[ S TS BRES TS e RS e

I

Single analyziz | Batch analysis

Monlinear calculation

tmdal analyziz

LLimear stability

Concrete - Code Dependent Deflections
Influence ines and sufaces
Construction stage analysiz

Hanlinean stage analysiz

[ mnlinean stability

Test of input data

Mumber of load cases: 1

<]

| L L L LL L

Solver zetup

Ok

kezh zetup

Caricel

When user defined additional data was inputted and the analysis has been executed, the Custom
Check service will show a new item: Custom Check.

Custom Check

- [B User defined AddD at
T |nput of Bending data

The property window of this check has the same layout as the property window of other standard

checks in Scia Engineer (Steel, Timber, Aluminium, Concrete ...)
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Properties x
Custom check (1) j Wa N o
Name | Custom check
Selection Al hd
Load cases LC1 - Loading hd
Filter Mo hd
Values uc hd
Extreme Global hd
Output Brief ;l
Drawing setup _|
Section All ;l
=
Single Check e
Preview 2=

Since many types of User Defined Additional Data can be defined, the Selection field is now depended
on a selection of additional data (and not on a selection of members/nodes).

In this example the field Load cases is shown since, in Step 2.7, only the load type Load cases has
been activated.

The Values field contains the output parameters specified for the Brief output in Step 2.7. In this
example the parameter ‘UC’ was defined and thus this parameter is shown.

The Refresh action button is pressed to execute the check. The following check result is shown on
screen:

] [

IEyY

’\.E.— Fay ay

e

ang T

As can be seen, the shape of the unity is as expected, it follows the bending moment diagram My.

Note: The drawing style of the additional data can be scaled using the default scale

settings of Scia Engineer.

Next the additional data is selected and the ‘Elastic Check’ option is activated.
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Properties x

Bending data {1) ~| e

Mame Bend
B Parameters
Gamma M 1.1
Elzstic Check |=
Member
B Geometry
Exdert
Fosition «1 0,000
Fosition =2 1,000
Coord. definition Rela
Crigin From start

-
-

| Template definition P |

After pressing the Refresh action button again, the check results are updated:

1,08

M~
e
JENY
AN b

The Output field is set to ‘Brief’. Using the Preview action button the preview for the Brief output can
be shown.

Preview

BS | |m0 e T defaut - default =

Customcheck

Linear calculation, Extreme : Global
Selection : All
Load cases : LC1
The check was executed according to the followinguser defined Excel file(s):
D VESA_Excel\Excel_Example_1\Excel_Example_1 xls
Type Name Data ‘ Css ‘Material‘ dx ‘ Case ‘
[m]
Custom check \Bend1 |CS1 - IPE200 |S 235 | 3,000|LC1 |

As can be seen, the unity check value is not listed in the output table. This is because this new, user
defined output parameter is not yet in the default otx for the Custom Check. Using default Table
composer manipulation this value can be easily added to the output:
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Preview
BS | |50 o T defaut « B = default . B

Customcheck

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

The check was executed according to the followinguserdefined Excel file(s):
D-\ESA_ExcellExcel Example_ 1\Excel Example_ 1 xls

Type Name Data ‘ Css ‘I‘u’laterial dx ‘ Case ‘
[m]
Custom check [Bend1 [CS81 - IPE200 .= 227 F——aaaalio |
Document ]
Table composer {default/Unknown object type)...
Column (Css) »
Table cqeposer (defaultfUnknown object type)...
% Table Composer @

C:\Dacuments and Setings\PeterTAE SAD ShuserDocument T emplatesiCustomB azicClazs. 8.00. CustomB esCheck [default]. otx
Standard | Advanced - Table | Advanced - Columns ¢ Rows | Layout || Property

Cantents of table Table
Items in Table Ayvailable [tems 1
Template name
Type Name = Ql Table type
Data = .
Cas Yertical table [column per property] v
Material Csz
dw M aterial
Lase o [ it Table ta Page Width
uc {_____——____—-—-_ Case Fit Table to Page 'widt
uc
& tl Defined Views Colurnn(z] / Fow(z]
= Q‘ Uszer Properties
LCaption Type Name
Aligrmert Sk Default ~
1Mo header

[ Do nat aggregate caption at horizontal tables

Presview
Type Name ‘ Data ‘ Css ‘I‘u’laterial ‘ dx Case
[m]
Custom check Bend1 CS1 -IPE200 S 235 3,000]|LCH
Custom check Bend1 CS81 -IPE200 S 235 3,000]|LCH
Custam rhark Band1 CS1 _IPE2NN < 925 annnlicd
2l Data < Al
Now the UC value is correctly displayed:
Preview
BS || =m0 Wil T defaut - [E © defaunt - B g

Customcheck

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

The check was executed according to the followinguser defined Excel file(s):
DAESA_ExcellExcel _Example_1\Excel_Example_1 xls

Type Name Data Css ‘ Material ‘ dx ‘ Case ‘ uc
[m] [
Custom check [Bend1 [CS1 -IPE200 [§ 235 | 3,000(LCA | 1,08

Next the Detailed output is examined. The Output field is set to ‘Detailed’ and the Refresh action
button is pressed.

Here also, the first time the Detailed output is shown, this new, user defined output is not yet added to
the default otx for the custom check.
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Preview

BES | |50 Wil T deaut - default =
Customcheck

Linearcalculation, Extreme : Global

Selection : Al

Loadcases: LC1

The check was executed accordingto the followinguserdefined Excelfile(s):

DA\ESA_ExcellExcel_Example_1iExcel_Example_1 xls
TypeName
Custom check

Again using default Table composer manipulation this value can be easily added to the output:
Customcheck

Linear calculation, Extreme : Global
Selection @ All

Loadcases: LC1
The check was executed accordingto the following userdefined Excel file(s):

DVESA_ExceliExcel Example_ 1'Excel _Example 1 xls
TypeName
Custom cher

Document 4

Tahle composer {default/Unknown object type)...
Column (Type Name) 3
Table composer {deﬁu%nlmnwn object type)...

4

FE Table Composer @-\

C:\Documentz and SettingshPeteryTL\ESAD S uzer\Document T emplatez\CustomB azicClazz. 8 .00 R ezultPrezentat [default] otx

Standard | Advanced - Table | Advanced - Columing / Fows | Layout | Property

Contents of table Tahle

Itemz in T able Awailable [tems
Template name

Type Mame = !‘ Scia Engineer Properties T able type

Bending Check @___‘___‘_ _'!'_I.Jpe Mame

+ Q Defined YWiews
¥ ﬁ Uszer Properties

R Wertical table [column per property] W

[T Eit T able to Page 'width

Column(z] £ Row(z)

LCaption Bending Check
Aligrment = Default |
[] Mo header

[] 0 not aggregate caption at horizontal tables

As can be seen, the name of the item in the table composer corresponds to the Caption name
specified in Step 2.10.

In the Table composer, the size of the Bending Check item is also set to 200mm by 100mm
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=

= Table Composer

Bl

C:ADocuments and SettingshPetery TAE SADS4uzersDocumentT emplateshCustomB azicClass 8 00. R esultPresentat [default]. ot
Standard | Advanced - Table | Advanced - Columns / Rows | Layout | Property

Itemz in T able
LColumr width [mm] Line[z]/Row(z] styles
_Type M arme
B Use Default se table styles
HMinimal Table header
Dela Tahble ling
Picture Size [mm] Other
Width 100 [[] Conterts does naot make vald line
Height 100 [ Fiked width

The Detailed output now shows the snapshot of the Excel file as defined in Step 2.10.

Preview

BE | |B0 W T efaut - B o defaunt =
Customcheck

Linearcalculation, Extreme : Global

Selection : All

Loadcases: LC1

The check was executed accordingfo the followinguserdefined Excelfile(s):
DIVESA_Excel\Excel_Example_1\Excel_Example_1 xlIs

TypeName Bending Check

Custom check Data from SCIA Engineer
Moment My 45000 Nm
Section modulus Wel 1,94E-04 m~3
Section modulus Wpl 2,21E-04 m~3
Yield Strength fy 235000000 2,35E+08
Safety factor Gamma M 1,1 -
Elastic Check ? 1
Bending Resistance
MRd 41509,55 Nm
Unity Check
Juc 1,08|-

As can be seen, layout and colours from Excel are shown also in the Scia Engineer output.

The action button Single Check can be used to directly open the Excel file after the mapping data has

been sent. This provides an easy way to check if all data has been sent correctly to Excel.
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When clicking the Single Check action button, the following message is given in the command line:

Command line

ISelect User defined Additional Data for Single Check 3

As specified previously, the Custom Check is executed on user defined additional data and therefore
this data has to be selected instead of members or nodes.
After selecting the additional data, the following dialog is shown:

1

X

Single check

—Single check info
The single check will be executed according to the following user defined Excel file(s):
D:\ESA_Excel\Excel_Example_1\Excel Example_1.xls

Warning: Please do not dose Excel window! For dosing use button 'Close Excel' in the Single check

dialog of Sda Engineer.
Cloze Excel

Important note: The Single Check dialog shows a clear warning. The Excel window which
is opened may NOT be closed. It should be hidden using the Close Excel button in the

Single Check dialog.

After confirming the dialog with [OK] Excel is opened and the Excel file is shown after all data have

been sent to it:
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A
Bending Check

Data from SCIA Engineer

Moment My

Section modulus Wel

LY=L = B - TE R S R

Section modulus Wpol

iy
=

Yield Strength fy

|
P | =

Safety factor Gamma M

= |
s W

Elastic Check ?

==
=]

Bending Resistance

= |
[N= R s ]

MRd

[
=]

Unity Check

B
[}

45000 Nm

1,94E-04 m"3

2,21E-04 m*3

235000000 2,35E+03

11 -

41509,55 Nm

ka
o

uc

1,08]-

The check has now been executed and reviewed. To end this step, the document of Scia Engineer is

examined.

In the document, the inputted User defined additional data can be inserted into the document in the

same way as any other default additional data.
In the New document item dialog, the Special chapter holds the tables for all user defined additional

data.

40



External Application Checks for Excel

New document item =]

- dp Default
[T] Praoject
& Libraries
0 Sets
& Solver and Mesh
0 Structure
@ Load
0 Construction stages
& Results
& Steel
& Aluminium
& Pipeline
& Timber
@ Concrete
& Steel concrete bridge
@ Composite Beam
& Mobile loads
& Influence lines
@ Picture
@ Special
@ Documents
[T] Bending data

<44 Add Cloze

In this example Bending data was defined and thus this data can be added into the document.

] o o o e e o e e R e e e P e e R

Project Excel_Example_1
TEERERETLN D (pan -
NEMETSCHEK |pescription Example 1 for Tutorial Excel Link
Scia Author PVT

1. Bending data

Type Name | Name \ Member | Extent | Pos x, | Pos x_ \ Coor | Orig \ Gamma M \ Elastic Check
Bending Bend1 B1 full 0,000 1,000 Rela From 1,1 v
data start

The table shows the different properties of the additional data, including the user defined parameters
‘Gamma M’ and ‘Elastic Check’. In the same way as for any other default additional data of Scia
Engineer this table can be edited and modified through the Table Composer.

Step 5: Save the User Defined Additional Data into a database for future use

In the previous steps it has been explained how to define additional data, how to perform the input and
execute the check. In this final step it is specified how this definition of additional data can be saved for
easy use in other projects.

The User defined additional data can be saved into a database using the standard Scia Engineer
functionality of libraries.

Through Tools > User defined AddData the User Defined Additional Data Library can be opened.
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Read from file

\

Save to file

"1 My addData templa;)\ /'

AHewin G SH|

[Name

| Bending

Slave add data

User string database

List of parameters

Picture

Remove picture

Bl Service tree definition

Service name
lcon

O

Picture is selected

Input of Bending data
lcon is selected

Remove icon
Bl | AddData definition
Type of data Line on 10 memb

MRd = ——

Close

Using the button Save to file the desired additional data’s can be added into a database file (db4 file).

Save As

B

My Recent
Documents

Desktop

My Documents

My Computer

.

Wy Metwark

Savein: | @ Desktop

M o2 2@

My Documents
3 My Computer

File name:

Save as type:

|EP_MyAddDataDef

]

[ seve ]

| Application database file ( “.db4 )

[v]

[ Cancel ]

A new db4 filename can be inputted or an existing file can be specified.
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Write to database

Project databaze

|1zer databaze

Bending

Bending

e

Wwinte to database >

) |

Delete

[

Wrike all s

]

Cloze

Using Write to database >> the selected additional data is added into the database. In this example
the ‘Bending data’ is added to the database file.

In any other project, after activating the External Application Checks functionality and opening the
User Defined Additional Data Library the additional data can be read directly from the database using

the button Read from file.

This functionality works in the same way as for Materials, Cross-sections, Load cases, ...

In this way, all data (definition of the additional data, definition of the check, icon, picture, mapping, ...)
is already defined. Step 2 thus becomes very easy and one can continue directly with Step 3, the input

of the additional data.

When using additional data from a database in another project, make sure that the paths

to the Excel files are still valid! In case an Excel file cannot be found, the check will not be

executed.
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Example 2: Flange Induced Buckling

In this second example, the use of a combo-box is illustrated. In addition, the use of Named cells and
output parameters with units are explained.
As a practical case, Flange Induced Buckling as specified in article 8 of EN 1993-1-5 is used.

In this example, a frame with rigid supports is modelled. The frame has a column distance of 10m, a
column height of 5m and a column top to ridge height of 1,5m. All members are manufactured in S355

according to EC-EN.

o
=]
=
| -
A
[=3
=3
s}
T "L
[ c [=]
=3
5 5/|| 8
a [<]
Q Q
10000
Vi /
/

/

The columns have a sheet welded Iwn cross section with parameters (400, 12, 300, 12, 200, 16). The
rafters have a sheet welded Iwn cross section with parameters (750, 12, 500, 12, 200, 16).

One load case is defined, a uniform line load of 10 KN/m on the rafters.

Flange Induced Buckling as specified in article 8 of EN 1993-1-5 concerns the following:

(1) To prevent the compression flange buckling in the plane of the web, the following criterion should be
met:

ﬂqi A, (8.1)

{ W .."J-'r' A Je

where A, isthe cross section area of the web;
A 18 the effective cross section area of the compression flange;
hy  1is the depth of the web:

tw 18 the thickness of the web.

The value of the factor k should be taken as follows:
- plastic rotation utilized k=03
- plastic moment resistance utilized k= 0.4

- elastic moment resistance utilized k= 0,55
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Cross-section and material properties will be sent to Excel. In addition, the factor k will be determined
according to a combo-box setting. The combo-box contents are those shown in the blue rectangle of
the previous picture.

The check is done using the corresponding Excel file “Excel_Example_2.xIs”

The Excel file contains two worksheets. On the sheet ‘Input’ the input data from Scia Engineer are set:

A B =
1 |Top flange width 0,3 m
2
3 Top flange thickness 0,012 m
4
5 |Bottom flange width 0,2 m
6
7 Bottom flange thickness 0,016 m
8
9 Cross-section height 0,4 m
10
11 Web thickness 0,012 m
12
13
14 |Yield Strength 355000000 M/m~2
15
16 |E-modulus 2,1E+11 N/m*2
17
18
19 Determination of factor k Elastic moment resistance
20
21 |Moment My 50000 Nm

The sheet ‘Check’ shows the intermediate results and the unity check:

A B C D E F
1 |web height hw 372 mm
2
3 |web thickness tw 12 mm
4
5 |Web area Aw 4464 mm"2
6
7 |Compression flange Top
8
3 Compression flange area Afc 3600 mm*2 0,0036 m"2
10
11 Factor k 0,55
12
13 |Yield Strength 355 Nf/mm~2
14
15 E-modulus 210000 N/mmAn2
16
17
18 'Web slenderness 31
19
20 Limit slenderness 362,30
21
22 |Unity Check 0,086

Since the check requires the area of the compression flange, the sign of the bending moment is used
to determine which flange is in compression at each section along a member.

In the Excel file, all cells to which data has to be mapped and from which data is read have been given
a name. This allows for a very easy definition of the mapping since these same names will be available
in the mapping dialog of Scia Engineer.
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Step 1: Activate the functionality External Application Checks

The first step is to activate the functionality External application checks on the Functionality tab in
the Project Data.

Step 2: Create User Defined Additional Data

In the second step, User Defined Additional Data will be defined.
Through Tools > User defined AddData the User Defined Additional Data Library can be opened.

—1 My addData templates
ELIR 4 S =E -
Buckling [Name | Buckling )
Slave add data O

lzer string database
List of parameters
Picture
Femove picture
B Service tree definition

Service name MYATT Input of custom Add dat - |
lcon =
FRemove icon e

B AddData definition
Type of data Line on 10 member j ™

[ MNew “ Inzert ][ Edit ][ Delete ]

The Name of the additional data is changed to ‘Buckling’.
Step 2.1 Slave data

Only one type of additional data will be defined here and as such the check-box Slave add data is left
unchecked.

Step 2.2 Define text strings

In the User string database the required strings are defined for the definition of the additional data.
Since in this example Flange Induced Buckling is being illustrated the strings are modified as follows:

Type for which the string is used  Default string String used in this example

Service name MYAT1 Input of custom add Data for Flange Induced Buckling
data

Type name MYATL1 Custom defined add | Flange Induced Buckling
data

Short name MYAT1 MADI FIB1

Description MYAT1 Description Buckling

Name of check MYAT1 Custom check Flange Induced Buckling Check
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m

Language IEninsh (United States) LI

0] Teat

1 (1 Data for Hange Induced Buckling

2 |2 Flange Induced Buckling

3 (3 FIB1

4 (4 Buckling

5 |5 Flange Induced Buckling Checl:

= |0

Mote: The string database which is used depends on the language

default set for the workspace.

oK I Cancel

The necessary strings for the definition of the data have been inputted and in the next step the
parameters can be defined.

Step 2.3 Define parameters

In this example, the mapping will concern of default Scia Engineer data (Cross-section dimensions,
material properties and internal forces) except for the determination of the factor k.

In the code, this parameter was defined as follows:

The value of the factor k should be taken as follows:
- plastic rotation utilized k=03

- plastic moment resistance utilized k=04

- elastic moment resistance utilized k= 0.55

To choose between these options, a combo-box parameter will be defined through List of parameters.
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-

List of parameters

Add item |

String database | Cancel

For this example, one parameter will thus be defined:

Parameter Combo-box lines
Determination of factor k Combo-box Plastic rotation

Plastic moment resistance
Elastic moment resistance

Through the button String database the text string database can be directly accessed. This allows a
quick input of the strings required for the parameters.

For this example the following strings are added:

Strings used in this example ‘

Determination of factor k

Plastic rotation

Plastic moment resistance

Elastic moment resistance
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m

Language |English {Urited States)

D Tead

Data for Flange Induced Buckling

Flange Induced Buckling

FIB1

Buckling

Flange Induced Buckling Checlc

Determination of factor k

Plastic rotation

Plastic moment resistance

Elastic moment resistance

L= = s - B S O
B3| W 00~ | b | R =

default set for the workspace.

Mote: The string database which is used depends on the language

Cancel |

Next, through the button Add item the parameter is added.

External Application Checks for Excel

M

Add item I

Remaowve item |

[ Determinationof factork [ Type Combo-box -
Mame Detemination of facto »

Combo

Edit combo box lines

String database |

Ok I Cancel

The Type field is set to ‘Combo-box’.

For both the Name and Description fields the string ‘Determination of factor k' is set.

Next, the lines in the combo-box are defined through the edit button Edit combo box lines.
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Row text | | Order |
Diata for Flange Induced Buckling (O
Hange Induced Buckling
FIB1
Buckling
Hange Induced Buckling Checl
Detemmination of factor k
Flastic rotation

Plastic moment resistance

o | | o || b ||| =
Oo0o0ooOooOooaonan

Elastic moment resistance

Cancel |

This dialog shows all strings defined in the user string database in the column Row text. The
checkboxes can be used to specify which strings should be in the combo-box. For this example, the
three final strings are thus activated.

Row text | | Order |
Data for Flange Induced Buckling (O
Flange Induced Buckling
FIB1
Buclding
Flange Induced Buckling Checl
Determination of factor k
Plastic rotation

O
O
O
O
O
E
Flastic moment resistance E

Elastic moment resistance

[ = = = R = S Y R S % ) )

Ok I Cancel

The lines for the combo-box have been defined so the next step is to set the order of the lines in the
Order column.

The line with Order number 1 will be the first line in the combo-box. Each next line should

have its Order incremented by 1.

For this example, the order in which the strings have been inputted in the string database is kept and
thus in the Order column the numbers ‘1’, ‘2’ and ‘3’ are inputted.
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Row text |

Diata for Flange Induced Buckling (O
Hange Induced Buckling

FIB1

Buckling

Hange Induced Buckling Checl
Detemmination of factor k

Flastic rotation

Plastic moment resistance

o | | o || b ||| =
BEHEODOOOD:DO

Elastic moment resistance

o]

Cancel

External Application Checks for Excel

When closing this dialog, the Combo item in the List of Parameters dialog shows how the combo-box

will look like.
i N
par rs
[1 Determination of factork [ Type Combo-box ]
Mame Determination of facto |
Description Determination of facto »
Combo | Plastic rotation
Edit comba box lines
Plastic moment resistance
Elastic moment resistance
Add item | Remove item
String database | K I Cancel

The combo-box parameter has now been defined and the dialog can be closed.
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Step 2.4 Add a picture to the Additional Data

To clarify the use of the additional data and the defined parameters a picture can be added using the
Picture button.

In this example the picture Excel_Example_2_ Picture.omp will be used.

- My addData templates
BB S EE A =T,

Buckling | 'Name Buckling
Slave add data O
User string database

\

|

List of parameters __]
4]

=

[Picture ] Picture is selected
Remove picture
|El Service tree definition

Service name Data for Flange Induced Bucklin _v_|

lcon

Remove icon __]
|El AddData definition

Type of data Line on 1D member

~
wy el

New [ Insert ][ Edit ][ Delete l .

Step 2.5 Define Service Tree

In the next step the Service Tree is defined through the group Service tree definition.
The Service name is taken automatically from the text string database.

To clarify the Service name, an icon can be added using the Icon button.
In this example the icon Excel_Example_2 Icon.bmp will be used.

B Service tree definition T

Service name Data for Flange Induced Eu::l-:lin;l
lzan |zon is selected _I
Remove icon _I

Step 2.6 Define the Additional Data

Using the data from the previous steps, the additional data can now be defined in the group AddData
definition.
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B | AddData definition

Type of data Line on 10 member j
Instance setup J
Type name Flange Induced Buckling ﬂ
Short name FIEN ﬂ
Descrintion Buclkling -l

Flange Induced Buckling has to be checked in each section of the member since the check contains

the area of the compression flange which can change along the length of the member. Therefore the
field Type of data is set to ‘Line on 1D member’.

The Type name, Short name and Description are taken automatically from the text string database.

To get an overview of all the data entered in the previous steps the button Instance Setup is used.

I Flange Induced Buckling
i- . r MName
e P — E | Parameters

Determination of factor k Plastic rotation ﬂ

B Drawings
Drawing style Box on line hd
Property for drawing on begin =
Property for drawing on end - hd
Colour Cthers -

B Geometry
Extent Ful R
Position 1 0,000
Position %2 1.000
Coord. definition Felz ﬂ
Origin From start R4

Cancel

The Parameters group shows the combo-box defined in Step 2.3.

In the Drawings group, the Drawing style is set to ‘Simple’. For the Colour field ‘Water load’ is
chosen.

Drawings

Drawing style Simple j
Property for drawing on begin - j
Property for drawing on end - j
Colour Water load j

Since in this example no numerical parameter was defined, no Property for drawing on begin/end is
specified.
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Step 2.7 Define the Check

In the group Check data the necessary data for the check itself can now be defined.

B Check data
MName of check
Setup for Brief output
B Type of loads

Load cases
IILS combinations
5L5 combinations
Fesult classes

Flange Induced Buckling Checl

Ooood

[~
™

The Name of check is taken automatically from the text string database.

The Type of loads group allows to specify which load types will be available for the check. Only the
selected items will be available when executing the check.

Since in this example only one load case was defined, only the option ‘Load cases’ will be activated.

B | Type of loads
|Lc|ad cases |
LILS combinations
5LS combinations
Fesult classes

I o 5

The final item for defining the check is the Setup for Brief output where the output parameters have

to be defined.

List of parameters

Add item |

String databasze

Cancel |

For this example, two parameters will be defined: the unity check value and the area of the

compression flange.

Parameter Unit

Unity Check UC

Area of compression flange Afc

mm?2
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First of all, through the button String database the text string database is accessed to define the

required strings. For this example the following strings are added:

Strings used in this example

uc

|English (United States)

Teat

Data for Flange Induced Buckling

Flange Induced Buckling
FIB1
Buckling

Flange Induced Buckling Check
Determination of factar k
Plastic: rotation

Plastic moment resistance

(=0 == N - o B S - (S S ) R
0 00| | h | N || R —

Elastic moment resistance
(]
Ao

—
=]
—
=]

-
¥ p—
o
=

3

default set for the workspace.

o]

Maote: The string database which is used depends on the language

Cancel

When the strings are defined, the first parameter is added through the button Add item.

List of parameters (x|
[toc———————— uc =]
Extrame for check Mt hd
Uit - {Urity Check) hd
Add item I Remave item
String database | Ok I Cancel
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In the Name field the ‘UC’ string is chosen from the string database.
The Extreme for check is left on ‘max’ since the maximal unity check value is extreme in this case.

Since it concerns a unity check, the Unit field is left on ‘— (Unity Check)'.

Again using the button Add item the second parameter is added.

List of parameters W
1. uC MName Ac hd
2. Afe Extreme for check ma hd

Unit | mm™2 (m™2) hd
Add item | Remave item
Siring database | QK. I Cancel |

In the Name field the ‘Afc’ string is chosen from the string database.

The Extreme for check is left on ‘max’. For this example it is of no importance if the extreme is
minimum or maximum, the purpose of the parameter is to see which flange is in compression.

Since this parameter concerns an area, the Unit field is set to ‘mm”"2 ([m”2])'.

During the mapping, parameters are always sent to Excel in basic Sl units. Output
parameters are also read from Excel in basic Sl units. For this example this implies that

the area in Excel has to be in m”2 as indicated in the Unit field. This unit will then be
converted to mm”2 in Scia Engineer.

The check and output parameters have now been defined so in the next step the link can be set.

Step 2.8 Specify the type of external link

In the External link data group the Type of external link allows to specify which external application
will be used.

B BEdemal link data

Type of extemal link Excel LI
Edit extemal file mapping _I
Setup for Detailed output _I

In this example the link is made with Excel and thus ‘Excel’ is chosen.
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Step 2.9 Define the mapping with the external application
All preparation has now been done, what remains is the most important step of the process: defining

the actual mapping between properties and parameters of Scia Engineer and the data fields (i.e. Excel
cells) of the external application.

Through the button Edit external file mapping the mapping dialog is opened.

The first time the mapping dialog is opened can take a few seconds. This is because,
during the opening, all document tables are refreshed since these properties are available

in the mapping dialog. This way, when new items are added to the document in future
versions of Scia Engineer, they will automatically be available in the mapping dialog also.

Excel Link =)
Data | File: | ‘wiorkzheet | Cell | Array I

Add | Update | Remave |

— Source

Object |<<< My input parameters ;I
=l

Property IDetermination of factar k

— Target

Excel fls | Browse...

workshest - | Cell address -
| [ | [ |

Arrays direction I Harizantal ;I Current value I Shaow...

Cancel |

In this example, the Excel file contains two worksheets. On the sheet ‘Input’ the input data from Scia
Engineer are set:

A B C
1 Top flange width 0,3 m
2
3 |Top flange thickness 0,012 m
4
5 Bottom flange width 0,2 m
]
7 Bottom flange thickness 0,016 m
8
9 Cross-section height 0,4 m
10
11 |Web thickness 0,012 m
12
13
14 Yield Strength 355000000 N/m*"2
15
16 |E-modulus 2,1E+11 N/m*2
17
18
19 |Determination of factor k Elastic moment resistance
20
21 |Moment My 50000 Nm
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The sheet ‘Check’ shows the intermediate results and the unity check:

A
web height hw

web thickness tw

Web area Aw

L= R N = R B S R S T

=
=)

Factor k

= [ [
WM [

Yield Strength

ju
=

E-modulus

56 &

Web slenderness

= | =
o |t

Limit slenderness

[CRISRIN
[SRE=g=]

Unity Check

Compression flange

Compression flange area Afc

B

372 mm

12 mm

4464 mmn2

Top

3600 mm*2

0,55

355 N/mm~2

210000 N/mm"2

31

362,30

0,086

0,0036 m”~2

In this example, cross-section properties have to be sent to Excel. In the Cross-section manager, it can

be seen how the dimensions of a sheet welded Iwn section are defined:

I Cross-Sections
AReHBLirnc 8 cH A - ¥
Column - Iwn (400; 1... cYLCS [mm] [:
Rafter - Iwn (750; 12... =ZLCS [mm]
dy [mm]
dz [mm]
E | Geometry
Formcode
H [mm]
s [mm]
Bt [mm]
Bb [mm] L
tt [mm] T
tb [mm] P
E:Z: 0 %
=
JES T

More specifically the properties H, s, Bt, Bb, tt and tb will have to be mapped to Excel.
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As specified in the introduction of this example, in the Excel file, all cells to which data has to be
mapped and from which data is read have been given a name. These named cells can now be used in
the Cell address field instead of manually typing the cell number.

The following table shows which properties should be mapped to which cells:

Object Property ‘ Worksheet ‘ Named Cell (Address)

Cross-Sections Bt (Geometry) Input Top_flange_width (B1)

Cross-Sections tt (Geometry) Input Top_flange thickness (B3)

Cross-Sections Bb (Geometry) Input Bottom_flange width (B5)

Cross-Sections tb (Geometry) Input Bottom_flange thickness (B7)

Cross-Sections H (Geometry) Input Cross_section_height (B9)

Cross-Sections s (Geometry) Input Web _thickness (B11)

Steel EC3 Yield strength (code Input Yield_Strength (B14)
independent)

Steel EC3 E modulus (code Input E_modulus (B16)
independent)

<<< My input parameters Determination of factor k | Input Determination_of k (B19)

Internal forces on member | My Input Moment_My (B21)

>>> My output parameters | UC Check UC (B22)

>>> My output parameters | Afc Check Afc (E9)

As specified, during the mapping, parameters are always sent to Excel in basic Sl units. Output
parameters are also read from Excel in basic Sl units. Therefore the cell E9 on the Check worksheet in
Excel shows the area of the compression flange in Sl units.

The mapping of the first property, the width of the top flange Bt is thus done as follows:

The Obiject field is set to ‘Cross-sections’.
In the Property field ‘Bt’ can then be chosen.

Using the Browse button, the file Excel _Example_2.xls is searched.

After the file has been specified, the Worksheet field contains a list of all sheets. This field is set to
‘Input’.

The Arrays direction is set to ‘Horizontal’. In this example no array properties are mapped so
choosing ‘Horizontal’ or ‘Vertical’ would make no difference.

Finally, in the field Cell address, using the combo-box the named cell ‘Top_flange_width’ is chosen.
Automatically the Current value field will show the current content of the cell, in this case 0,3.

When all input has been done, this mapping is added to the table using the Add button.
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-,

-
Excel Link
Data | File | wiorksheet | Cell | Array
:Crozs-Sechons Bt [eamety) DoAESA EwcelEwcel Example 2. |nput Tap_Hange_width Horizantal

<] I 2]
sdd | Updae | Remove |
~Source
Object I Cross-Sections j
Property I Bt [Geometry] ;I
— Target
Excel file ID:'\ES.t’-‘-._E:-tcel'\EHcel_Er:ampIe_E'\E:-:cel_EHample_2.>:ls Bronwze.
wiorkshest ||V'II3Ul ;I Cell address ITDD_HBHQE_Width ;I
Arrayps direction IHnliznntaI ;I Current value I':'»3 Show. .
ak. I Cancel

In the same way, all other parameters can be mapped using the above table. For all parameters the
Arrays direction is set to ‘Horizontal’.

Excel Link
Data | File | wiorksheet | Cal [~
Steel EC3Yield strength [Code independent) DAESA_EwcelEwcel Example 24 Input Tield_Strength
Steel EC3E modulus [Code independent) D:AESA_EwcelrEwcel Example_2%..  Input E_moduluz
<< My input parameters D etermination of factor k. D:AESA_Excel\Excel Example_ 2% Input Dretermination_of_|
Intemal forces on member by D:AESA_EwcelEwcel Example_2%...  Input M orment_bky
»»> My output parameters UC D:AESA_ErcelhExcel Example 2. Check ucC
33 My output parameters. bic D:AESA ErcelsEwcel Example 2 Check “Eic

[il I | [i]

sdd | update | Remove |

— Source

Obiject |>>> My output parameters ;I

Froperty I.f-\fc ;I
— Target

Excel file ID:'~.ES.t’-‘-._Er:cel'\Er:ceI_EHample_E\EHcel_EHampIe_2.H|s Browse. .

Worksheet IEhECk LI Cell address I-"—"-fC j

darays direction IHoriznntaI LI Current walue ID'DDEE Show..

Ok I Cancel

All parameters are now mapped to Excel. The final step left for the definition of the additional data is
specifying a Detailed output.



Step 2.10 Define the Detailed output

External Application Checks for Excel

In Step 2.7 the parameters for the Brief output have been defined. These parameters will be used for
the check. In addition, a Detailed output can also be specified to show an in-depth overview of the

check.

B Edemal link data
Type of extemal link
Edit extemal file mapping
|Setup for Detailed output |

Excel

|
™
™

By clicking on Setup for Detailed output, the Detailed output dialog is opened.

—
External links for document
Caption | Excel file | Warksh... | Upper... | Bottom... |
Add Update Remove |
—Item
Caption: LI
Source file Range
Excel file: Top - left cell
I | -
Warksheet: Bottom - right cell
I vl I vl
String database | Cancel I

In this example, the range will be defined from the cell Al to the cell C22 on the ‘Check’ worksheet.
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1
2
3
A
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

A B C D E F

web height hw 372 mm
Top - left

web thickness v 12/ mm
Web area Aw 4464 mm”2
Compression flange Top
Compression flange area¥afc 3600 mm*2 0,0036 m*2
Factork 0,55
¥ield Strength 355 M/mma2

E-modulus 219000 N/mma2

Web slenderness

Limit slenderness 362,30 .
Bottom - right

Unity Check 0,08

For ease of reference, here also Named cells have been defined in the Excel file.

In the Caption field the string ‘Flange Induced Buckling Check’ is chosen.
In the Excel file field the file Excel _Example_2.xls is searched using the browse button.

The Worksheet field is set to ‘Check’.

In the Range group the Top - left cell is set to ‘“Top_Left_Cell’ and the Bottom - right cell to
‘Bottom_Right_Cell’.

When all input has been done, the data is added to the table using the Add button.
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External links for document

| Worksh... | Upper-eft cell | Bottom-right cell

Caption | Excel file
Top_Left Cell  Bottom_Right_Cell

Flange Induced Buckling Check  D:\ESA_Excel\Excel Exam... Check

al I | (]
Add | Update Remaove |
—Item
Caption: | Flange Induced Buckling Check ;I
Source le§ ——————Range
Excel file: Top - left cell
I D:VESA_Excel'Excel_Example_2\Excel Fxample_2.xls | Top_Left =
Warksheet: Bottom - right cell
ICheck VI I Bottom_F vI

String database | 0K I Cancel |

With this final step, the User Defined Additional Data has been fully inputted and the User Defined
Additional Data Library can be closed.

Step 3: Input the User Defined Additional Data on members/nodes

After closing the User Defined Additional Data Library a new service will be shown in the Scia
Engineer tree: Custom Check.

Main

Project
F= Structurs
L1 Load

LZ Lnad cases, Combinations
Calculation,Mesh

b Results
# Steel
Custom Check o = |
[ef Drawing Tools
B Lbray [®] User defined AddData

= Data far Flange Induced Buckling

}% Toals

The additional data which was defined in Step 2, can now be inputted on the member. When double
clicking on Data for Flange Induced Buckling the dialog with the properties of the data is displayed:
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I Flange Induced Buckling W
Name FIB1
Parameters
Detemination of factor k Plastic rotation Rd
Geometry
Extent
Position x1 0,000
Position x2 1,000
Coord. definition Rela |
Origin From start R

Cancel

The Parameters group holds the user defined parameters of Step 2.3 with their default values. In this

case the combo-box ‘Determination of factor k’.

The default values of the dialog are confirmed with [OK] and the data is inputted on all members.

— 7

N
1/15

Using the default Scia Engineer view parameters, the name of the additional data can be displayed.

—
=

= X

ciod

The data has now been inputted and in the next step the check can be executed.
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Step 4: Execute the Custom Check

In Step 2 the additional data has been defined including the definition of the check, the mapping to
Excel... In Step 3 the additional data has been inputted. What is left is the execution of the check.

First of all the linear analysis is launched since internal forces will have to be sent to Excel.
FE analysis ﬁ

Single analysis | Batch analysis |

Fanlinear calculation

i odal analysiz

LLinear stability

Conerete - Code Dependent D eflections
Influence lines and surfaces

Construction stage analysis

1717171771 A

Maonlinear stage analyss

-
-
-
-
-
-
-
-

Manlinear stability

£ Test of input data

Mumber of load cazes: 1

Solver setup | Mesh zetup |

| Q. I Cancel |

When user defined additional data was inputted and the analysis has been executed, the Custom
Check service will show a new item: Custom Check.

Custom Check o =

- [B User defined AddD ata

o= Data for Flange Induced Buckling

----- =t Custom Check

The default check service property window accompanies this check:
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Properties x
Custom checke (1) j A=Y
| Custom check
Selection Al P
Load cases LCT - Loading ad
Filter Mo ad
Values uc fad
Extreme Global hd
Output Brief |
Drawing setup e
Section Al |
e
Single Checlc ==
Preview 2=

The Refresh action button is pressed to execute the check. The following check result is shown on
screen:

%

The asymmetric result for the columns is correct since different flanges are in compression on both
column sides.

This can be checked by reviewing the compression flange area:
The Values field is changed to ‘Afc’.
The Extreme field is changed to ‘Section’ to see the results in each section.
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Properties 3 X
Custom check (1) j VB Y 7
MName Custom checl

Selection | Al |
Load caszes LC1 ;I
Filter No |
Values A Rd
Extreme Section ;I
Output Brief Rd
Drawing setup _I
Section All Rl

After pressing the Refresh action button the following result is shown on screen:

A
FHE
i

L\L:»(

In order to see only the results for the rafters, the Selection field is set to ‘Current’. This implies a
selection has to be made which in this case implies the additional data of the rafters and not the
members themselves!

The external application check is based on user defined additional data. The check is
performed for the members/nodes on which this user defined additional data has been

defined. Therefore this additional data has to be selected and not the member or node as
in other checks.
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i

After pressing the Refresh action button the following result is shown on screen:

ne
=
e

i

Next, the Values field is changed back to ‘UC’ and the Extreme field is set to ‘Member’.

Properties o =
Custom check (1) j Y

Name Custom check

Selection Currerit hd
Load cases LC1 hd
Fitter Mo hd
Values uc P
Extreme | Member hd
Output Brief hd
Drawing setup el
Section Al ha

After pressing the Refresh action button the following result is shown on screen:
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159"

When pressing the Preview action button, the Brief preview shows the following:

Preview
BES | |20 Wi T defaut - B o defautt =

Customcheck

Linearcalculation, Extreme : Member

Selection: FIB2, FIB3

Loadcases: LC1

The check was executedaccordingto the followinguserdefined Excel file(s):
DVESA_Excel\Excel_Example_2\Excel_Example_2 xls

TypeName Data ‘ Css Material dx ‘ Case
[m]
Customcheck |FIB2 |Rafter-lwn |S 355 | 1,044 [LC1
Customcheck |FIB3 |Rafter-wn |S 355 |  0,000]|LCH

Using the tablecomposer, both the UC and Afc parameters can be added to the output:
22 Table Composer @

C:\Documents and Settings'\Petery TYESAD FwsertDocumentT emplatest CustomB asicClass. 8. 00. CustomBesCheck [default] otx

Standard | Advanced - Table | Advanced - Columns / Fiows | Layout | Froperty

Cantents of table Table
Iteme in Table Awailable ltems T
Template name
Type Mame =) !‘ Scia Engineer Properties Table type
Data Type Mamns (== -
Cas Data “erlical table [column per property] v
Material Csz
dw Material
Case i

(Cas [T Eit Table to Page Width

Alfc
Colurnnfs] £ Row(s
1 tl ETINE IEWS [ ] [ ]

+ W, User Properties

Caption e
Alignment =& Default S
[] Mo header

[[] Do not agaregate caption at harizontal tables

Fresiew
TypeName ‘ Data ‘ Css ‘Material ‘ dx Case
[m]
Custom check FIB2 Rafter - lwn S 355 1,044 |LC1
Custom check FIB3 Rafter - lwn S 355 0,000]|LC1
Custom cherk FIR3 Rafter - lwn S 3RR noannilea

)R =ady [=n] <] B
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When pressing the Preview action button, the Brief preview now shows the following:

Preview

BS |50 Wl T defaut - default -
Customcheck

Linear calculation, Extreme : Member

Selection - FIB2, FIB3

Loadcases: LC1

The checkwas executedaccordingto the followinguserdefined Excelfile(s):
DV\ESA_Excel\Excel_Example_2\Excel_Example_2 xls

TypeName Data ‘ Css Material dx ‘ Case ‘ uc ‘ Afc
[m] [l [mm 2]
Custom check FiB2 Rafter - lwn S 358 1,044 |LC1 0,28 6000
Customcheck ‘F\BS ‘Rafter-\wn ‘8355 ‘ 0,000‘LC1 ‘ 0,28‘ 6000

Note the Afc parameter which is shown with the unit defined in step 2.7.

The result was obtained by using the default setting for the factor k: ‘Plastic rotation’.

Since both additional data on the beams are selected, their properties can be modified in the Property

window. In this example, the Determination of factor k is changed to ‘Elastic moment resistance’.

Properties o X
Flange Induced Buckling () j “.j';]
B Parameters
Determination of factork | Plastic mtation L
E Geometry Plastic rotation
Extent Plastic mament resistance
Paosition =1 HEE?HC -
Position 2 000
Coord, defintion Rela ﬂ
Origin From start j

After pressing the Refresh action button, this less severe unity check is shown:

Preview

BE | |m0 Wl T defaut = default -

Customcheck

Linear calculation, Extreme : Member

Selection: FIB2,FIB3

Loadcases: LC1

The check was executed accordingto the followinguserdefined Excel file(s):
DAESA ExcellExcel Example 2\Excel Example 2 .xls

TypeName Data ‘ Css Material dx ‘ Case ‘ uc ‘ Afc
[m] [ [mm 2]
Custom check FIB2 Rafter - lwn S 3585 1,044 (LC1 0,15 6000
Custom check FIB3 Rafter - lwn S 355 0,000]|LC 0,15 6000

Finally, the Detailed output is examined. The Output field is set to ‘Detailed’ and the Refresh action

button is pressed.
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T default

default
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- B g

Customcheck

Linear calculation, Extreme : Member

Selection: FIBZ2, FIB3
Loadcases: LC1

The check was executedaccordingfo the following userdefined Excel file(s):
D \ESA_ExceliExcel Example_2\Excel Example_ 2 xls

TypeName
Customcheck
Customcheck

Through the table composer the Flange Induced Buckling Check item can be added and its picture size

set to 100mm by 100mm:

= Table Composer

=1/

Standard | Advanced - Table
Contents of table
Iltems in Table

Advanced - Columns ¢ Rows | Layout | Property

Auwailable ltems

Type Name

= !. Scia Engineer Froperties
$\ Type Name
Flange Induced Buckling CH
- Wy Defined Views
= !‘ User Properties

C:ADocuments and SettingsiPeteryTYESAD Svuzer\Document TemplateshCustomB asicClass. 8.00.R esultPresentat [default] ot

Table
Template name
Table type

7 Wertical table [column per property]

[CIFEit Table to Page 'width
Columnls] / Fow(s)
LCaption Flange Induced Buckling C
Ahgnmenk S Default v
r 3 [CINa header
— o [1Do nat aggregate caption at horizontal tables
Freview
r -~
TypeName |FlangeInducedBuckIlngCheck -
Custom check 740
Custom check 15
Custom check 912
Tuctnm chacl £eor |
2 Flange Induced Buckling Check ™

22 Table Composer

(=%

Standard | Advanced - Table | Advanced - Columns / Rows | |apout | Property

C:\Documents and SettingssPetet TAESAD FtuserDocumentT emplateshCustomB asicClass. 8.00.R esulPrezentat [default] ot«

ltems in Table
Colurnn width [rm] Line(s)/Fowz) styles
Type Name
Flange Induced Buckling Check Use Default Use table styles
Minimal Table header
Dela Table line
Picture Size [mm] Other
width 100 Representation of parametric values
Malue i
100
(et [] Contents does not make valid line
[ Fived width
Preview
= -~
TypeName |FlangeInducedBuckIlngCheck =
Customcheck 759
Custom check 139
Customcheck 315
Cuetam chaeclk [s753
Ready [en] ~
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This gives the following output after refreshing:

Preview

BS | 150 W T defaun - @ - 8

Customcheck

Linearcalculation, Extreme - Member

Selection: FIB2, FIB3

Load cases: LC1

The check was executed accordingto the following userdefined Excelfile(s):

D-\ESA_Excel\Excel_Example_2\Excel_Example_2 xls

Type Name Flange Induced Buckling Check

Custom check web height hw 722 mm
web thickness tw 12 mm
Web area Aw 8664 mm”"2
Compression flange Top
Compression flange area Afc 6000 mm~2
Factor k 0,55
Yield Strength 355 N/mm~2
E-modulus 210000 N/mmn2
Web slenderness 60,16667
Limit slenderness 390,96
Unity Check 0,154

Custam check web height hw 722 mm
web thickness tw 12 mm
Web area Aw 8664 mmn2
Cormpression flange Top
Compression flange area Afc 6000 mm»2
Factor k 0,55
Yield Strength 355 N/mm~2
E-modulus 210000 N/mm~2
Web slenderness 60,16667
Lirmit slenderness 390,96
Unity Check 0,154

Two outputs are given since the extreme per member was asked (with two entities selected). The
Excel file could be modified to show also the name of the member and the section position on the
output.
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To finalize this example, the material for the rafter members is changed from S355 to S235:

—

1 Cross-section

Name Rafter ~
Type
Detailed

B Parameters
Material
Ba [mm]
tha [mm]
Bb [mm]
thb [mm]
Bc [mm]
the [mm]
Hw [mm]

B | General
Draw color

I

(=}

.

=

S
thb 12

tha 12

22

' 7
750°

Hw

Ba

Colour

Properties editable
Buckling editable
Buckling y+

Buckling z-z
Fabrication
Y Curve dividing

[ T

I v Use reduction factors
J&M Edit named items

Edit joints
UHISTAR 260

HISTAR 460 L
| Picture |Fibres ‘Warping lines | Sheary | Shear z | Centre lines | Stiffener FRITEN.—"T.R 3155

Z

the 16

LT TT €]

After recalculating, the Detailed output for the rafter members is refreshed:

Preview

BS | =50 Wi T deraur - B = defaurt - B 2

Customcheck

Linear calculation, Extreme : Member

Selection: FIB2, FIB3

Loadcases: LC1

The check was executed accordingto the following userdefined Excelfile(s):

DVESA_Excel\Excel Example 2\Excel Example_ 2 .xls

TypeName Flangelnduced Buckling Check

Custom check web height hw 722 mm
web thickness tw 12 mm
Web area Aw 8664 mm~2
Compression flange Top
Compression flange area Afc 6000 mm~2
Factor k 0,55
Yield Strength 235 N/mm~2
E-modulus 210000 N/mm~2
Web slenderness 60,16667
Limit slenderness 590,61
Unity Check 0,102
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Custom check web height hw

web thickness tw

Web area Aw

Compression flange

Compression flange area Afc

Factor k

The output clearly shows that the change of material is correctly taken into account.

The check has now been executed and reviewed. To end this step, the document of Scia Engineer is

examined.

In the document, the inputted User defined additional data can be inserted into the document in the
same way as any other default additional data.

Yield Strength

E-modulus

Web slenderness

Limit slenderness

Unity Check

722

12

8664

Top

6000

0,55

235

210000

60,16667

590,61

0,102

mm

mm

mm~2

mm~2

N/mmn2

N/mm~2

In the New document item dialog, the Special chapter holds the tables for all user defined additional

data.

New document item

+-- 4 Default

|:| Project

& Libraries

-‘ Sets

& Salver and Mesh
& structure

& Load

@ Construction stages
@ Results

@& steel

& Aluminium

& Fipeline

& Timber

-‘ Concrete

@ Steel concrete bridge
-‘ Composite Beam
& Mobile loads

& Influence lines

@ Picture

] O O O O O O O O o O o o e S B B B

& Spedial
I;@ Documents
[T] Flange Induced Buckling

Cloze

In this example Flange Induced Buckling was defined and thus this data can be added into the

document.
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1. Flange Induced Buckling

Project Excel_Example_2
Part -
Description Example 2 for Tutorial Excel Link
Author PVT

Type Name Name | Member | Extent Pos x, Pos x_ Coor Orig Determination of factor k
Flange Induced |FIB1 B1 full 0,000 1,000 Rela From Plastic rotation
Buckling start
Flange Induced |FIB2 B2 full 0,000 1,000 Rela From Elastic moment resistance
Buckling start
Flange Induced |FIB3 B3 full 0,000 1,000 Rela From Elastic moment resistance
Buckling start
Flange Induced |FIB4 B4 full 0,000 1,000 Rela From Plastic rotation
Buckling start

The table shows the different properties of the additional data, including the user defined parameter
‘Determination of factor k’. In the same way as for any other default additional data of Scia Engineer
this table can be edited and modified through the Table Composer.

Through the Active Document feature of Scia Engineer, the user define properties can

also be edited inside the document.

Step 5: Save the User Defined Additional Data into a database for future use

If required, this additional data can be saved into a database for future use as illustrated in Example 1.
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Example 3: Corbel Design

In this third example, the mapping of arrays is explained. In addition, multiple detailed outputs are
used.

As a practical case, concrete Corbel Design is used.

In this example, a column with corbel is modelled. The column has a height of 4m and the corbel is
attached in the middle. The column has a rectangular section of 500mm by 300mm. The corbel has a
width of 300mm and the height varies from 600mm to 400mm. The corbel has a length of 0,5m. The
column base is modelled as fully fixed. All members are manufactured in C30/37 according to EC-EN.

’l'

~250,00

4000

o

#

—=

One load case is defined, a point load of 250 kN acting as design load on the corbel. This load is
applied at the mid-length position of the corbel.

The check will be done according to the Excel file “Excel_Example_3.xIs”

The Excel file contains two worksheets. On the sheet ‘Input’ the input data are set:

A B C D E F G H |
1 | Input Data from Scia Engineer
2
3 |Haunch height hc 0,4 m
4 |Haunch width bc 0,25 m
5 r’— —
& |Load position ac 0,2/m
7
8 |Load Fvd o000 | 4 Ry . |
9 ‘ 0.
10 | Concrete strength fck 30000000 N/m"2 o
11 . -
12 Bearing width b0 0,12 m |
13 |
14 Gamma M 1,5 -
15
16 Reinforcementdiameterl 18_|mm
17
18
19 Calculated Input data
20 ==
21 |Load Hed (=0,20 * Fvd) 30000 N
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The sheet ‘Check’ shows the check and reinforcement design:

A B C D
Application of strut and tie model
OA4hc<=ac<=hc OK

1
2
3
4
5 Check of strut
6
7
3
9

Med 353,55 kN

AD 45000 mmA"2
10
11 |Sigma cd 11,11111111 Nf/mm#»2
12
13 Nu*fcd 14 Nf/mm~2
14
15 |Check 0,79
16
17

18 Design of tension reinforcement

20 |Coverc 25 mm

21

22 d 465 mm

23

24 | Asrequired 578,71 mm*2

25

26 |Asto provide 2 diam. 20
27 628 mm~2

In addition to the default properties of Scia Engineer, the following user defined parameters will have to
be defined: the bearing width b0, the safety factor Gamma M and the reinforcement diameter.

Using the input data, the Excel file generates two types of output.

First the compression strut is being checked and second the required tension reinforcement is
determined.

In the Excel file, all cells to which data has to be mapped and from which data is read have been given
a name. This allows for a very easy definition of the mapping since these same names will be available
in the mapping dialog of Scia Engineer.

The calculation is a simplification based on the book “Reinforced Concrete, Design following NBN B15-
002 (1999), Academia Press, 2001.”

Step 1: Activate the functionality External Application Checks

The first step is to activate the functionality External application checks on the Functionality tab in
the Project Data.

Step 2: Create User Defined Additional Data

In the second step, User Defined Additional Data will be defined.
Through Tools > User defined AddData the User Defined Additional Data Library can be opened.
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—| My addData templates
AiaeBE & = 4 .
Corbel |Name | Carbel [
Slave add data O
|lzer sting database |
List of parameters |-
Picture

Remove picture
B Service tree definition

Service name MYATT Input of custom Add dat_» |
lcon ||
Remove icon ||

B AddData definition
Type of data Line on 10 member ﬂ el

[ MNew ][ Insert ][ Edit ][ Delete ]

The Name of the additional data is changed to ‘Corbel’.
Step 2.1 Slave data

Only one type of additional data will be defined here and as such the check-box Slave add data is left
unchecked.

Step 2.2 Define text strings

In the User string database the required strings are defined for the definition of the additional data.
Since in this example Corbel Design is being illustrated the strings are modified as follows:

Type for which the string is used  Default string String used in this example
Service name MYATL1 Input of custom add | Data for Corbel Design
data
Type name MYAT1 Custom defined add | Corbel Design
data
Short name MYAT1 MADI Corbl
Description MYAT1 Description Corbel
Name of check MYAT1 Custom check Corbel Design Check
String database
Language |Engli5h (United States) j
ID | Text |
1 |1 Diata for Carbel Design
2 |2 Corbel Design
3 |3 Corb
4 |4 Corbel
h |5 Corbel Design Check
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The necessary strings for the definition of the data are inputted and in the next step the parameters can
be defined.

Step 2.3 Define parameters

In this example, the mapping will concern of default Scia Engineer data (Cross-section dimensions,
material properties and loading properties) as well as user defined parameters.

The user defined parameters can be defined through List of parameters.

List of parameters

Add item | |

String database

First, two numerical parameters will be defined, the bearing width and the safety factor:

Cancel |

Parameter Type ‘ Default value

Bearing width b0 Number 100 mm
Safety factor Gamma M Number 1,5

In addition, a combo-box will be defined from which the user can select the reinforcement diameter:

Parameter Type ‘ Combo-box lines
Reinforcement diameter Combo-box 16

Through the button String database the text string database can be directly accessed. This allows a
quick input of the strings required for the parameters.
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For this example the following strings are added:

Strings used in this example ‘

b0
Bearing width

Gamma M
Safety factor
Reinforcement diameter
16
18
20
28
32
String database |
Language IEninsh {(United States) j
D | Text |
1 |1 Diata for Corbel Design
2 |2 Corbel Design
3 |3 Corb1
4 |4 Cortel
h |5 Corbel Design Check
& |6 b0
707 Bearing width
g |8 Gamma M
9 |5 Safety factor
10 (10 Reinforcement diameter
11 |11 1&
12 |12 18
13 |13 |20
14 114 |28
15 15 32
= ‘ 0
Mote: The string database which is used depends on the language
default set for the workspace.
Ok I Cancel |

Through the button Add item the first parameter, the safety factor Gamma M, is added.
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List of parameters

1. Gamma M Type Numhber i
MName Gamma M hd
Description Safety factor hd
Uit Mot used hd
Value 1.5

= Range

=g E
Min 1
Mazx |10

Add item | Remove item
String database 0K | Cancel

The Type field is set to ‘Number’.

In the Name and Description fields the respective strings can be chosen from the string database, in
this case ‘Gamma M’ and ‘Safety factor’.

For this parameter no Unit is used.
The default Value of the parameter is set to ‘1,5’

In addition, a Range is set to make sure the input is only allowed between a minimum of ‘1’ and a
maximum of “10’.

In exactly the same way using the button Add item the second parameter, the Bearing width b0, is
added.

List of parameters
1. Gamma M Type MNumber hd
2.bo MName b0 hd

Description Bearing width Ihd
Unit mm (Length) hd
Value [mm] 100

E Range
lse B
Min [mm] 10
Mzt [mm] 500

Add item | Remove item
String database oK | Cancel
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The Type field is set to ‘Number’.

In the Name and Description fields the respective strings can be chosen from the string database, in
this case ‘b0’ and ‘Bearing width’.

For this parameter the Unit is set to ‘mm (Length)’.

The default Value of the parameter is set to ‘100" mm.

In addition, a Range is set to make sure the input is only allowed between a minimum of ‘10’ mm and a
maximum of ‘600" mm.

Using the button Add item the final parameter, the Reinforcement diameter, is added.

-

List of parameters

-,

1. Gamma M
2. b0
3. Reinforcement diameter

Add item |

Type
Mame

Combo-box

Reirforcement diamet r |

Description

Remave item

Combo
Edit combo box lines

| Reinforcement diamet: - |

-

-

String datsbase

CK | Cancel

The Type field is set to ‘Combo-box’.

For both the Name and Description fields the string ‘Reinforcement diameter’ is set.

Next, the lines in the combo-box are defined through the edit button Edit combo box lines.

Edit combo box lines

Row text

=il |en|d=| | M| —

w0

Data for Corbel Design
Corbel Design

Corb1

Corbel

Corbel Design Check
b0

Bearing width

Gamma M

Safety factor
Reinfarcement diameter
16

18

20

O0O0ooooooooooao

Cancel

)
|

82



External Application Checks for Excel

The diameters inputted in the string database are selected and in the Order column the numbers ‘1’,
‘2','3, ‘4’ and ‘5’ are inputted.

Edit combo box lines

Rlow text | | Crder |b]

4 |Corbel

5 | Corbel Design Check
6 |bD
-
8
]

Bearing width

Gamma M

Safety factor

10 |Reinforcement diameter
11 |18

12 |18

13 |20

14 |28

HEREEROIDODODOGQOODO

| |lw = aaala o=

<]

Cancel

%

When closing this dialog, the Combo item in the List of Parameters dialog shows how the combo-box

will look like.
List of parameters
1. Gamma M Tvpe Combo-baox d
2. bo ; :
: Mame: Reinforcement diamet ~ |
— . - Description Reinforcement diamet
Combo | 15
Edit comba box lines 16 kg
18
20
28
32

The required parameters are now defined and the dialog can be closed.

Step 2.4 Add a picture to the Additional Data

To clarify the use of the additional data and the defined parameters a picture can be added using the
Picture button.

In this example the picture Excel_Example_3 Picture.omp will be used.
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1 My addData templates
Ao BB & SH| - ¥

Corbel MName Corbel -~
Slave add data O

\ser string database

List of parameters

[Picture | Picture is selected

o)
o
]
Remove picture _I

B Service tree definition
Service name Diata for Corbel Design ;I
lcon _I
Remove icon _I

B | AddData definition

Type of data Line on 10 member LI
i

<

[ New ][ Insert ” Edit ” Delete ]

Step 2.5 Define Service Tree

In the next step the Service Tree is defined through the group Service tree definition.
The Service name is taken automatically from the text string database.
To clarify the Service name, an icon can be added using the Icon button.

In this example the icon Excel_Example_3_lcon.bmp will be used.
B Service tree definition

Service name Data for Corbel Design ;I
lcan lzon is selected _I
Remove ican _I

Step 2.6 Define the Additional Data

Using the data from the previous steps, the additional data can now be defined in the group AddData

definition.
B AddData definition
Type of data Line on 10 member ;l
Instance setup _I
Type name Corbel Diesign LI
Short name Corb1 LI
Deacription Corbel ;I

Since the Corbel Design concerns the full’ corbel, the check will be executed on the full length of the
corbel. Therefore the field Type of data is set to ‘Line on 1D member’.

84



External Application Checks for Excel

The Type name, Short name and Description are taken automatically from the text string database.

To get an overview of all the data entered in the previous steps the button Instance Setup is used.

_1 Corbel Design
Name
E | Parameters
Gamma M 15
b0 fmm] 100
Reinforcement diameter 16 |
B Drawings
. Drawing style Box on line hd
i N A Property for drawing on begin hd
O Property for drawing on end - =
2T Colour Cthers |
e i B Geometry
Extert full -
Position x1 0.000
Posttion %2 1,000
Coord. definition Rela j
Origin From start j
Cancel

The Parameters group shows the user defined parameters specified in Step 2.3.

In the Drawings group, the Drawing style is set to ‘Box on line’. For the Colour field ‘Thermal load’ is

chosen.
B | Drawings
Drawing style Box on line
Property for drawing on begin b0
Property for drawing on end B0
Colour Thermal load

Lelelele

In addition, the Bearing width ‘b0’ is set as Property for drawing on begin/end. The Drawing style will

thus change in function of the value of bO.

With this the additional data itself is defined and the dialog can be closed.

Step 2.7 Define the Check

In the group Check data the necessary data for the check itself can now be defined.

B Check data
Name of check Corbel Design Check |
Setup for Brief output J

B Type of loads
Load cases
IILS combinations
5L5 combinations
Fesult classes

Oooooo

Concrete combinations

The Name of check is taken automatically from the text string database.
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The Type of loads group allows to specify which load types will be available for the check. Only the
selected items will be available when executing the check.

Since in this example only one load case was defined, the design loading for the corbel, only the option
‘Load cases’ will be activated.

B Type of loads
||_0Eld cases
IILS combinations
5L5 combinations
Fesult classes

I o o g

Concrete combinations

The final item for defining the check is the Setup for Brief output where the output parameters have
to be defined.

"
List of parameters
additem |
String database Cancel

For this example, two output parameters will be defined: the unity check value for the strut and the
number of required reinforcement bars.

Parameter Unit

Strut UC -
Number of bars Not used

First of all, through the button String database the text string database is accessed to define the
required strings. For this example the following strings are added:

Strings used in this example ‘

Strut UC
Number of bars
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Language |English {Urited States) =]
D | Text [~
1 |1 | Data for Corbel Design
2 |2 Corbel Desian
3 |3 Corb1
4 (4 Corbel Desian
5 |5 Corbel Design Check
E |6 b0
7|7 Bearing width
8 |8 Gamma M =
5 |5 Safety factor
10 |10 Reirfarcement diameter
1 |1 18
12 |12 18
13 (13 |20
14 (14 |28
15 |15 32
16 |16 Stat LIC
17 (17 | Number of bars [v]
Mote: The string database which is used depends on the language
default set for the workspace.
Cancel |

External Application Checks for Excel

When the strings are defined, the first parameter is added through the button Add item.

-y

List of parameters
1. StrutUC Name Strut UIC ]
Extreme for check max |
Unit - {Unity Check) |
Add item I Remove item
String database | QK I Cancel |

In the Name field the ‘Strut UC’ string is chosen from the string database.
The Extreme for check is left on ‘max’ since the maximal unity check value is extreme in this case.

Since it concerns a unity check, the Unit field is left on ‘— (Unity Check)'.

Again using the button Add item the second parameter is added.
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"
List of parameters
1, Strut UC MName Number of bars hd
2. Mumber of bars Extreme for check max i
Unit | Mot used hd
Add item | Remove item
String database QK | Cancel |

In the Name field the ‘Number of bars’ string is chosen from the string database.
The Extreme for check is left on ‘max’.

For this parameter no unit is required so the Unit field is set to ‘Not used’.
The check and output parameters have now been defined so in the next step the link can be set.
Step 2.8 Specify the type of external link
will be used.

In the External link data group the Type of external link allows to specify which external application

B | Edemal link data

Type of extemal link Excel ﬂ
Edit extemal file mapping J
Setup for Detailed output J

In this example the link is made with Excel and thus ‘Excel’ is chosen.

Step 2.9 Define the mapping with the external application

All preparation has now been done, what remains is the most important step of the process: defining

the actual mapping between properties and parameters of Scia Engineer and the data fields (i.e. Excel
cells) of the external application.

Through the button Edit external file mapping the mapping dialog is opened.
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In this example, the Excel file contains two worksheets. On the sheet ‘Input’ the input data from Scia
Engineer are set:

LV= T = I = R R R SR 6 T P

A A S T A A = S
= S| WD oo AW M=o

The sheet ‘Check’ shows the check and reinforcement design:

[=J == B R = T B S SE R S ]

=
=

11
12
13
14

16
17
18
19
20
21
22
23
24

26
27

A B =
Input Data from 5cia Engineer

Haunch height he 0,4/m
Haunch width bc 0,25 m
Load position ac 0,2m
Load Fvd 150000 N

Concrete strength fck 30000000 N/mA2
Bearing width b0 0,12 m

Gamma M L5 -

Reinforcement diameter I 18_|mm

Calculated Input data

Load Hed {=0,20 * Fvd) 30000 N

A B C
Application of strut and tie model
D, 4hc<=ac<=hc OK

Check of strut

MNed 353,55 kN

AD 45000 mmA~2

Sigma cd 11,11111111 Nf/mm»2

Mu*fed 14 NfmmA2

Check 0,79

Design of tension reinforcement

Coverc 25 mm

d 465 mm

Asrequired 578,71 mm~2

As to provide 2 diam. 20
628 mm~2
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In this example, cross-section properties have to be sent to Excel. In the document, it can be seen how
the dimensions of a rectangular concrete section are defined:

Param.length name H
B

Param.length value[mm] |go0
300

More specifically, the dimensions are located within the Param. length value array. This implies that,
when this data is mapped to Excel, two cells will be filled since the array contains two items.

Array mapping concern a very convenient way to map multiple values. Only the starting cell and the
direction of the array (horizontal or vertical) need to be specified.

As specified in the introduction of this example, in the Excel file, all cells to which data has to be
mapped and from which data is read have been given a name. These named cells can now be used in
the Cell address field instead of manually typing the cell number.

The following table shows which properties should be mapped to which cells:

Object Property Worksheet ‘ Named Cell (Address)

Cross-Sections Param. length value Input Cross-Section_Parameters (B3)
(Parameters)

Point force on beam Position x (Geometry) Input Load_position_ac (B6)

Point force on beam Value - F Input Load Fvd (B8)

Concrete EC2 Characteristic Input Concrete_strength_fck (B10)

compressive cylinder
strength [28] (Fck) (EC2)

<<< My input parameters | b0 Input Bearing_width b0 (B12)

<<< My input parameters | Gamma M Input Gamma_M (B14)

<<< My input parameters | Reinforcement diameter Input Reinforcement_diameter (B16)
>>> My output parameters | Strut UC Check Strut_UC (B15)

>>> My output parameters | Number of bars Check Number_of bars (B26)

The Object ‘Concrete EC2’ exists twice, once for EC-ENV and once for EC-EN. The
Property ‘Characteristic compressive cylinder strength [28] (Fck) (EC2)’ can be found in
the EC-EN Object.

For the position of the loading, the property Position x is used. It is important to note that
this position is dependent on the coordinate definition of the point load: this can either be
absolute or relative. For this example, the Position x has been inputted as absolute. The
Excel file could be modified with a test to see if the coordinate definition is absolute or
relative and modify the Position x value accordingly.

The mapping of the first property, the cross-section dimensions, is thus done as follows:

The Object field is set to ‘Cross-sections’.
In the Property field ‘Param. length value (Parameters)’ can then be chosen.

Using the Browse button, the file Excel_Example_3.xlIs is searched.

90



External Application Checks for Excel

After the file has been specified, the Worksheet field contains a list of all sheets. This field is set to

‘Input’.

The Arrays direction is set to ‘Vertical’ since this array contains two values which need to be
positioned in a vertical column.

Finally, in the field Cell address the named cell ‘Cross-Section_Parameters’ is chosen using the
combo-box. Automatically the Current value field will show the current content of the cell, in this case
0,4. During the mapping, the first parameter of the array, in this case the value of the height, will be
mapped to cell B3. The second parameter of the array, in this case the value of the width, will be

mapped to cell B4.

When all input has been done, this mapping is added to the table using the Add button.

Excel Link
Cata File whorksheet Cell Array |
Cross-Sections. Param, length val..  DAESA ExcelExcel Exampl..  Input Crozz Sechton_Parameters  Wertical

|F'alam. length value [Farameters)

[
[

|D:'\E SA_EwcelEwcel Example_\Excel Example_3.uls

j Lell address

Add | Update |
Source
Object | Cross-Sections
PBroperty
Target
Excelfile
wiorksheet |Input
Arays direction |Veltical

¥ | Current value

|Eross_Seclion_F'arameters j
|04

o]

Remave

Browse...

Show...

Cancel ‘

In the same way, all other parameters can be mapped using the above table. For the other parameters,
the array direction is left on horizontal.

Add | Updae |
Source
Object |>>> My autput parameters j
Property | Murnber of bars j
Target
Ewcel file |D:'\E 54_EucelhErcel Example_3WEucel Example_3.xls
Wwiorkshest |ChBCk j Cell address |N umber_of_bars j
Amrays direction |H0ri20ntal j Current value |2

o]

Excel Link
D ata File Workzhest | Cell Airay L
Cotcrete EC2 Characteristic com...  D:AESA_Excel\Ewcel_Exampl..  Input Cotcrete_strength_fok Harizantal
<< My input parameters.bi [D:MESA_EucelsEscel_Exampl..  Input Bearing_width_b0 Horizontal
<<< My input parameters.Gamma M DAESA_ExcelhExcel Exampl..  Input Gamma_M Harizontal
<<¢ My input pararmeters. Reinfore... D:AESA_Excel\Excel_Exampl..  Input Reinfarcement_diamater Harizantal
»rx by output parameters. Strut UC DoAESA_Excel\Excel_Exampl..  Check Strut_IIC Haorizontal ||
(e My output parameters. Mumbe,. AESA Ewcel\Ewcel Exampl.. — Check Mumnber_of_bars Horizantal v
< b

Remove

Browsze. ..

Show...

Cancel |
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All parameters are now mapped to Excel. The final step left for the definition of the additional data is

specifying a Detailed output.

Step 2.10 Define the Detailed output

In Step 2.7 the parameters for the Brief output have been defined. These parameters will be used for
the check. In addition, a Detailed output can also be specified to show an in-depth overview of the

check.

B Edemal link data
Type of extemal link
Edit extemal file mapping
|Se‘tup for Detailed output |

BExcel

[
=
o

By clicking on Setup for Detailed output, the Detailed output dialog is opened.

External links for document
Caption Excel file Worksh... | Upperd... | Bottom...
Add Update Remove
Item
Caption: |
Source file Range
Excel file: Top - left cell
| -
Worksheet: Bottom - right cell
- -
String database Cancel

In this example, two ranges will be defined. One which shows the input data and one which shows the
results. For ease of reference, here also Named cells have been defined in the Excel file.

Caption Worksheet Top — left cell Bottom — right cell
Input Data Input Input_Top_Left Input_Bottom_Right
Corbel Design Check Check _Top_Left Check _Bottom_Right

Through the button String database the text string database can be directly accessed. For this

example the following string is added:

Strings used in this example ‘
Input Data
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Language IEninsh {United States) ;I
D | Text [
2 |2 Corbel Design
3 |3 Corb1
4 |4 Corbel Design
h |b Corbel Design Check
6 |6 b0
7|7 Bearing width
8 |8 Gamma M
5 |9 Safety factor |
0 (10 Reinforcement diameter 7
11 (M 16
12 (12 18
13 (13 |20
14 (14 |28
15 (15 32
16 (16 Strat UC
17 (17 Number of bars b |
18 (18 [input Data |M
Mote: The string database which is used depends on the language
default set for the workspace.
Ok I Cancel |

All required strings are no available so the ranges can be defined.

In the Caption field the string ‘Input Data’ is chosen.

External Application Checks for Excel

In the Excel file field the file Excel_Example_3.xls is searched using the browse button.

The Worksheet field is set to ‘Input’.

In the Range group the Top - left cell is set as ‘Input_Top_Left’ and the Bottom - right cell as

‘Input_Bottom_Right’.

When all input has been done, the data is added to the table using the Add button.

—
External links for document
Caption | Excel file | Works. .. | Upperdeft cell | Bottom-right cell |
Input Data D:\ESA_Excel\Excel_Example_3\Ex... Input Input_Top_Left Input_Bottom_Right

Add Update Remave |
—Item
Caption: IInput Data LI
Source file Range
Excel file: Top - left cell
I D:\ESA_Excel\Excel_Example_3\Excel_Example_3.xls | Input_To =
Warksheet: Bottom - right cell
IInput VI I Input_Bo vl
String database | oK I Cancel |

In the same way, using the above table the second range is added.
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External links for document E
Caption I Excel file I Works. .. I Upper-eft cel I Bottom-right cell I
Input Data D:\ESA_Excel\Excel_Example_3'Ex... Input Input_Top_Left  Input Bottom_Right

Corbel Design D:\ESA_Excel\Excel_Example_3'Ex... Check Check_Top_Left Check_Bottom_Right

Add Update Remove |

- Item

Caption: | Corbel Design ;I
Source file4 ——————Range
Excel file: Top - left cel
I D:\ESA_Excel\Excel_Example_3\Excel_Example_3.xls _l I Check_Tt 'l
Worksheet: Bottom - right cell
ICheck 'l I Check_Bt vl

String database | oK I Cancel |

With this final step, the User Defined Additional Data has been fully inputted and the User Defined
Additional Data Library can be closed.

Step 3: Input the User Defined Additional Data on members/nodes

After closing the User Defined Additional Data Library a new service will be shown in the Scia
Engineer tree: Custom Check.

Main

Project

9 Structure

Lo Load
12 Load cases, Combinations
Calculation,Mesh

b Results

&' Steel

| Custom Check o x|

I Drawing Tools
B Lorary [®] User defined AddData
% Tools ¥ Data for Corbel Design
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The additional data which was defined in Step 2, can now be inputted on the member. When double
clicking on Data for Corbel Design the dialog with the properties of the data is displayed:

1 Corbel Design =]

Name Corb1

= | Parameters
Gamma M 15
Reinforcement diameter 16 R
b0 [mm] 100

= | Geometry
Extert fu
Position x1 0.000
Fosition x2 1.000
Coord. defirition Rela |
Crigin From start ;I

Cancel

The Parameters group holds the user defined parameters of Step 2.3 with their default values. In this
case the safety factor ‘Gamma M’, the Bearing width ‘b0’ and the combo-box ‘Reinforcement diameter’.

The default values of the dialog are confirmed with [OK] and the data is inputted on the corbel.

Through the View Parameter settings, the Style / Rendering of the additional data can be
specified on the Misc. tab. This works in the same way as for any other type of additional
data (loads, supports ...).

In case the additional data is too large or too small, the scale multiplier ‘User defined
AddData’ in the default Scia Engineer Scales manager.

The data has now been inputted and in the next step the check can be executed.
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Step 4: Execute the Custom Check

In Step 2 the additional data has been defined including the definition of the check, the mapping to
Excel... In Step 3 the additional data has been inputted. What is left is the execution of the check.

First of all the linear analysis is launched.

-

-,

FE analysis

X]

Single analysis | Batch analysis |

o

Fanlinear calculation

i odal analysiz

LLinear stability

Conerete - Code Dependent D eflections
Influence lines and surfaces
Construction stage analysis

Maonlinear stage analyss

T YT )

Manlinear stability

£ Test of input data

Mumber of load cazes: 1

1717171771 A

Solver setup |

Mesh zetup

| oK |

Cancel

When user defined additional data was inputted and the analysis has been executed, the Custom

Check service will show a new item: Custom Check.

Custom Check o

- [B] User defined AddD at
¥ Data for Corbel Design

----- =t Custom Check

In the property window of the check, the Values field is set to ‘Strut UC’ and the Refresh action button

is pressed to execute the check.

| Properties 1 x

ICustu:um check (1) j AT IAT A
Name | Custom check
Selection Al Rl
Load cases LC1 - Loading ;I
Fitter Mo R4
Values Strut LUC R4
Extreme Global ;l
Output Bricf |
Drawing setup _I
Section Al Rl
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The following check result is shown on screen:

119

7

When pressing the Preview action button, the Brief preview shows the following:
Customcheck

Linearcalculation, Extreme : Global

Selection : All

Loadcases: LC1

The check was executed accordingto the followinguserdefined Excel file(s):
DVESA_ExceliExcel Example 3\Excel Example 3 xls

TypeName Data ‘ Css ‘I‘u’laterial ‘ dx Case
[m]
Customcheck |[Corb1 |[Corbel-RECT |[C30/37 | 0,000]LC1

Using the table composer, both the Strut UC and number of bars can be added to the output as
specified in the previous examples. After refreshing the following preview is shown:

Customcheck

Linearcalculation, Extreme : Global

Selection : All

Load cases: LC1

The check was executedaccordingto the followinguserdefined Excel file(s):
DAESA_Excel'Excel Example_3iExcel Example_3.xls

TypeName Data ‘ Css ‘ Material ‘ dx Case |StrutUC |Number of bars
[m] [
Customcheck |[Corb1 |[Corbel-RECT [C30/37 |  0,000|LC1 | 1,193

Next, the Detailed output is examined. The Output field is set to ‘Detailed’ and the Refresh action
button is pressed.

Customcheck

Linear calculation, Extreme : Global
Selection : Al
Loadcases: LC1
The check was executed accordingto the followinguserdefined Excelfile(s):
D\ESA_Excel\Excel _Example_3\Excel _Example_3 xls
TypeName

Customcheck

Here also, the newly created output table needs to be added to the output using the table composer.
Both ranges defined in step 2.10 can now be added to the output.
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% Table Composer

Standard | Advanced - Table
Canterts of table
ltems in Table

| Input Data
Corbel Design

Remove

C:\Documents and Settings\Petery TAESAD FuzeriDocument TemplateshCustomB asicClazs. 8.00. ResultPresentat [default].otx:

Advanced - Columnz / Rows | Layout | Property

Awailable ltems

= Q‘ Scia Engineer Properties
Tupe Hame
Corbel Design

+- W Defined Yiews

+ Q‘ Uszer Properties

é

Table
Template name
Table tupe

7 Wertical tahle [column per property) v

[ Eit Table ta Page Width
Colurnn(z] # Row(z]

Laption Corbel Design
Alignment

[ Mo header

[ Do not aggregate caption at horizontal tables

= Default ™

Freview
TypeName | Input Data | Corbel Design jad
Custom check 349 769
Custom check 907 706
Custom check 610 355
Tunetam chooele RO (23]
Ready [en] v

ak. Cancel

In addition, the size of these tables can be set to 200mm by 100mm.

i Table Composer @
C:\Documents and 5 ettingz\Petery TAE SADSNuzer\Document T emplateshCustomE azicClaze. 8.00 ResultPrezentat [default]. ot
Standard | Advanced - Table | Advanced - Columns / Rows | Layout | Property
Items in Table
LColumn width [mm] Line(s)/Raw(s] styles
Type Name
Imput Data Use Diefault Use table styles
Corbel Design -
Minimal Table header
Delta Table line
Picture Size [mm Other
Width 100 Representation of parametiic values
Malue il
i 100
Lok [] Cantents does not make valid line
[ Fived width
Preview
. -~
TypeName | Input Data | CorbelDesign I
Customcheck 490 280
Customcheck 985 690
Customcheck 427 239
||r~fnm chaoel AA2 241 a
Ready [en] -
(]9 l ’ Cancel ]
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After refreshing, the following output is shown:

Customcheck

Linearcalculation, Extreme : Global

Selection : All

Loadcases. LC1
The checkwas executedaccordingto the followinguserdefined Excelfile(s):

D \ESA_Excel'Excel_Example_3\Excel_Example_3 xlIs

TypeName

InputData

External Application Checks for Excel

Corbel Design

Custom check

Input Data from Scia Engineer

Haunch height hc
Haunch width bc

Load position ac

Load Fvd

Concrete strength fck

Bearing width b0

Gamma M

Reinforcement diameter

Calculated Input data

Load Hed (=0,20 * Fvd)

0,6 m
0,3 m
0,25 m

’

-250000 N

30000000 N/m~2

0,1 m

1,5 -

16 mm

-50000 N

Application of strut and tie model
0,4 hc <= ac <= hc oK

Check of strut

Ned 353,55 kN

A0 30000 mm~2
Sigma cd 16,66666667 N/mmA2
Nu*fcd 14 N/mm#2
Check 1,19

Design of tension reinforcement

Cover c 21 mm

d 571 mm

As required 417,10 mm~2

3 diam. 16
603 mm”n2

As to provide

The output shows the array mapping of the haunch dimensions hc and bc. In addition the conditional
formatting used in the Excel file is nicely shown in the Scia Engineer output.

In a next step, the additional data is selected and some changes are made to the input: the bearing
width b0 is increased to 250 mm and the reinforcement diameter is set to 20.

Properties

a x

Corbel Design (1)

AT

Name
B | Parameters
Gamma M

Corb1

F

Member

B Geometry
Extent
Position x1
Position x2
Coord. definition
Qrigin

After refreshing these changes are shown in the detailed output:

Reinforcement diameter 20 j

| 250

nonnn
U Uy

1.000
RLLE

Rela |
From start I
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Customcheck

Linearcalculation, Extreme : Global

Selection : All
Load cases: LC1

The check was executed accordingto the followinguserdefined Excelfile(s):

DVESA_ExceliExcel_Example_3'Excel _Example_3 xls

TypeName

InputData

Corbel Design

Custom check

Input Data from Scia Engineer

N

N/mA2

mm

Haunch height hc 0,6
Haunch width bc 0,3
Load position ac 0,25
Load Fvd -250000
Concrete strength fck 30000000
Bearing width b0 0,25
Gamma M 1,5 -
Reinforcement diameter 20
Calculated Input data

Load Hed (=0,20 * Fvd) -50000

N

Application of strut and tie model
0,4 hc <= ac <=hc OK

Check of strut

Ncd 353,55 kN

AQ 75000 mm#2

Sigma cd 6,666666667 N/mma2

Nu*fcd 14 N/mmA2

Check 0,48

Design of tension reinforcement

Cover c 25 mm

d 565 mm

As required 496,64 mmH2

As to provide 2 diam. 20
628 mmA2

Previously the Strut unity check was displayed on screen. In the same way the number of bars can be
shown by changing the Values field to ‘Number of bars’.

Properties 3 x
Custom check (1) j AT

Name Custom check

Selection Al |
Load cases LC1 - Loading hd
Fitter Mo hd
Walues | Mumber of bars hd
Extreme Global |
CQutput Detailed hd
Drawing setup m
Section Al hd

After refreshing, the following result is shown on screen:

By default this graphical result is shown in red since the result is greater than 1,00. However, using the
default Drawing Setup of Scia Engineer, this setting can be changed as in any other check service.
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Drawing setup

Representation :

Limnits :

El ' Number of bars
Maximum []
Minimum []

) —

T
o

D egcription
W alugs

[ Diraw section in labels

Angle of best
" Ddeg
* 90 deg

Setup for mare components
(" Same scale

* Same height

|Hah:h33 j

[ Units

I Draw load caze or combination in labels

" User defined

0,00 deg

Space between diagrams

—
Shift of the first diagram

o 4

Cancel

External Application Checks for Excel

The default minimum and maximum limits for check results are 0,25 and 1,00. For the Number of bars,
the minimum can be set to 1 and the maximum to for example 10.

Limnits ;

B Number of bars
Mazdmum [] 10
Mirirmum [] 1

After refreshing, the graphical result is now shown in green since the value is between the minimum

and maximum limits.

=

Step 5: Save the User Defined Additional Data into a database for future use

If required, this additional data can be saved into a database for future use as illustrated in Example 1.
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Example 4. Moment Resisting Connection

In this fourth example, the working of slave data is explained. In addition, the use of point data and
nodal data is illustrated

As a practical case a steel moment resisting connection is used.

In this example, a typical beam-column connection is modelled. The column has a height of 4m and
the beam is attached in the middle. The beam has a length of 2m. Both members are manufactured in

S235 according to EC-EN.

— 200,00

Calumn

For this example, the beam has a HEA 260 cross-section. The column also has a cross-section of type
HEA but can vary (i.e. any type of HEA can be applied).

Three load cases are defined:

- LC1: Self Weight of the members
- LC2: Dead Load: 50 kN/m on the beam
- LCa3: Live Load: 25 kN/m on the beam, 200 kN on the column

The load cases are grouped into an ultimate limit state combination of type EN-ULS (STR).
The check will be done according to the Excel file “Excel_Example_4.xIs”

The Excel file contains two worksheets. On the sheet ‘Input’ the input data are set:
A B C

1 | Input Data from Scia Engineer

2

3 |Column Cross-section HEA340

4

5 |MEd Beam at connection 65000 MNm
6

7 |Bolts M16

8

9

10 Calculated Input Data
11
12 |Column Type HEA 340
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The sheet ‘Check’ shows the determination of the moment resistance and the unity check.

A B C D
1 DSTV Table for IH3 connection with HEA260 beam
2
3 Bolts Column HEA [My,Rd [kNm] |Limiting part
4 |M16 130 30,24 |Column Flange in bending
5 220 45,36(|Column Flange in bending
6 240 60,48 |Column Flange in bending
7 340 75,6|Bolts in Tension
g8 M20 200 47,96|Column Flange in bending
9 280 71,94 |Column Web in Shear
10 340 95,92|Column Web in Shear
11 450 119,%|Bolts in Tension
12 mM24 240 65,32|Column Web in Compression
13 320 97,98|Column Web in Compression
14 450 130,6|Column Web in Compression
15 700 163,3|Bolts in Tension
16
17 Check of Connection
18
13 Connection according to DSTV Anlage 1,43
20
21 |Connection type: IH 3 with Beam HEA260
22
23 Bolts M16
24
25 |Column HEA340
26
27 \MEd 65 kNm
28
25 MRd 75,6 kNm
30
31 Limiting part Bolts in Tension
32
33 |Unity Check 0,86 -

The determination of the moment resistance is based on tabulated values from “DSTV, Anlage 1.43
zum Prifbescheid Il B 3-543-585 vom 14.07.2000” which gives the MRd value of an extended end
plate connection for different combinations of beam — column — bolts.

For this example, the beam has been given a fixed cross-section of HEA 260. The bolts can vary
between M16, M20 and M24. The column can have any type of HEA cross-section.

As for a typical connection, data of different entities has to be sent to Excel. This can be done using
slave additional data:

- From the column the cross-section has to be mapped. No check or output is required. On the
column slave data will thus be defined.

- From the beam the end moment has to be mapped. No check or output is required. On the beam
slave data will thus be defined.

- The actual Connection Data will include the bolt type and the connection check, combining the
input of the previous two ‘slaves’. The connection data will be inputted on the node between the
beam and column.
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Step 1: Activate the functionality External Application Checks

The first step is to activate the functionality External application checks on the Functionality tab in

the Project Data.

Step 2: Create User Defined Additional Data

In the second step, User Defined Additional Data will be defined.
Through Tools > User defined AddData the User Defined Additional Data Library can be opened.

As specified, three types of additional data will be defined:

- Column Data
- Beam Data
- Connection Data

The different input steps are thus repeated for each data.

Step 2.1. (Column) Slave data

First of all the additional data for the column is inputted.

The Name of the additional data is therefore changed to ‘Column’.
Since it concerns slave additional data the checkbox Slave add data is activated.

— My addData templates

MizaemB & FE A

Colurmn

B

MName

Column

Slave add data

|&

|ser sting database

List of parameters

Picture

Remowve picture

Service tree definition
Service name

lon

Remove icon

AddData definition
Type of data

MYATT Input of custom Add dat_- |

Line on 10 member

[ MNew ” Inzert ][ Edit ][ Delete ]

As explained during the first example, slave data can only be used to send data to Excel, not to read
data from Excel. Therefore all output options are not available for this kind of data.
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External Application Checks for Excel

In the User string database the required strings are defined for the definition of the additional data.
For the column data the strings are modified as follows:

Type for which the string is used

Service name

Default string

MYAT1 Input of custom add
data

String used in this example
Input of Column Data

Type name MYAT1 Custom defined add | Column Data
data

Short name MYAT1 MADI Coll

Description MYAT1 Description Column

Name of check

MYAT1 Custom check

Connection Check

default set for the workspace.

String database <)
Language IEninsh {(United States) LI
D | Text |
1 |1 Input of Column Data
2 (2 Column Data
3 |3 Coll
4 |4 Column
5 |5 Connection Check
|0

Note: The string database which is used depends on the language

o]

Cancel

Since slave data have no output and thus no check, the text string for the check will not

be used and therefore it is not required to modify it.

Step 2.3. (Column) Define parameters

In this example, the cross-section of the column has to be mapped to Excel. Therefore no additional
parameters are required and thus no parameters are defined.

Step 2.4. (Column) Add a picture to the Additional Data

In this example, no picture is added to the column data since this data just represents slave data and
does not require any clarifying picture.
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Step 2.5. (Column) Define Service Tree

In the next step the Service Tree is defined through the group Service tree definition.

The Service name is taken automatically from the text string database.

B Service tree definition
Service name Input of Column Data
lcon
FRemove icon

In this example, no icon is added to the column data.

Step 2.6. (Column) Define the Additional Data

=
ol
™

Using the data from the previous steps, the additional data can now be defined in the group AddData

definition.
B AddData definition
Type of data Line on 10 member
Instance setup
Type name Column Data
Short name Call
Description Column

The field Type of data is set to ‘Line on 1D member’.

Leleleli |

In this example, only the cross-section of the column will be sent to Excel so also ‘Point

on 1D member’ could have been used.

The Type name, Short name and Description are taken automatically from the text string database.

To get an overview of all the data entered in the previous steps the button Instance Setup is used.

1 Column Data ﬁ
MName
El| Parameters
B Drawings
Drrawing style Box on line hd
Property for drawing on begin Jhd
Property for drawing on end - Jhd
Colour Cthers hd
Bl Geometry
Extent full ;l
Position x1 0,000
Position x2 1.000
Coord. definition Rela hd
Origin From start ;l
ak. I Cancel |
|

In the Drawings group, the Drawing style is set to ‘Box on line’

chosen.

. For the Colour field ‘Thermal load’ is
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B Drawings
Drawing style Box on line
Property for drawing an beain
Property for drawing on end
Calour Themal load

Lelele

L

Since no user defined parameters have been inputted, no parameter can be set as Property for
drawing on begin/end. These fields are thus left empty.

Step 2.7. (Column) Specify the type of external link

In the External link data group the Type of external link allows to specify which external application
will be used.

B BEdemal link data
Tvpe of extemal link Excel ﬂ
Edit extemal file mapping J

In this example the link is made with Excel and thus ‘Excel’ is chosen.

Step 2.8. (Column) Define the mapping with the external application

The preparation of the slave column data has now been done, what remains is defining the mapping to
Excel.

Through the button Edit external file mapping the mapping dialog is opened.

In this example, the Excel file contains two worksheets. On the sheet ‘Input’ the input data from Scia
Engineer are set:

A B C
1 Input Data from Scia Engineer
2
3 |Column Cross-section HEA340
4
5 MEd Beam at connection 65000 Nm
6
7 |Bolts M16
8
3
10 Calculated Input Data
11
12 |Column Type HEA 340

This is the only sheet of importance for the column data since slave data concern only the mapping of
input properties.

The following table shows which property should be mapped to which cell:

Object Property Worksheet Cell Address
Cross-Sections Type Input B3
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The mapping of this property is thus done as follows:

The Obiject field is set to ‘Cross-sections’.
In the Property field ‘Type’ can then be chosen.

Using the Browse button, the file Excel Example_4.xlIs is searched.

After the file has been specified, the Worksheet field contains a list of all sheets. This field is set to

‘Input’.
The Arrays direction is set to ‘Horizontal’.

Finally, in the field Cell address the cell ‘B3’ is typed. Automatically the Current value field will show

the current content of the cell, in this case HEA340.

When all input has been done, this mapping is added to the table using the Add button.

Excel Link
Data File Wiorksheet Cell Array |
iCrosg-Sections, Tupe DAESA EwcelExcel Example 44  Input B3 Horizantal |

add | Update | Riemove
Source
Object | Cross-Sections ﬂ
Property | Tupe ﬂ
Target
Excel file |D:\ESA_EHceI\E:-:-:el_ExampIe_d\Er:-:el_ExampIe_d.r:Is Browse. .
wiorksheet ||ﬂII'Ut ﬂ Cell address |B3 j
Arrays direction |Holi20ntal ﬂ Current walue |HE"5‘340 Show...
ar. | Cancel |

With the input of the mapping, the definition of the column slave data has been completed. In the same

way, slave data will now be defined for the beam.

Step 2.1. (Beam) Slave data

Second, the additional data for the beam is inputted using the button New in the User Defined

Additional Data Library.

The Name of the new additional data is changed to ‘Beam’.

Since it concerns slave additional data the checkbox Slave add data is activated.
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_ My addData templates
AiaeBBE & EE A -
Column Mame Beam fiad
Beam Slave add data &
User string database e
List of parameters o
Ficture

Remove picture
B | Service tree definition

Service name Column Input of custom Add dz |
lon =
Remove icon =

B AddData definition
Type of data Line on 10 member j =

[how | voes |[ | Doee |

Step 2.2. (Beam) Define text strings

In the User string database the required strings are defined for the definition of the additional data.
For the beam data the strings are modified as follows:

Type for which the string is used  Default string String used in this example
Service name Columnl Input of custom Input of Beam Data
add data
Type name Column 1 Custom defined Beam Data
add data
Short name Column 1 MADI Beam1
Description Column 1 Description Beam
Name of check Column 1 Custom check Connection Check
String database
Language |English {United States) ﬂ
D | Text |
1 |1 Input of Beam Data
2 |2 Beam Data
3 (3 Beam1
4 (4 Beam
b |5 Connection Check

Step 2.3. (Beam) Define parameters

In this example, the bending moment of the beam has to be mapped to Excel. Therefore no additional
parameters are required and thus no parameters are defined.

Step 2.4. (Beam) Add a picture to the Additional Data

In this example, no picture is added to the beam data since this data just represents slave data and
does not require any clarifying picture.
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Step 2.5. (Beam) Define Service Tree

In the next step the Service Tree is defined through the group Service tree definition.
The Service name is taken automatically from the text string database.

B | Service tree definition
Service name Input of Beam Data
lcon

Ll |

Remove icon

In this example, no icon is added to the beam data.

Step 2.6. (Beam) Define the Additional Data

Using the data from the previous steps, the additional data can now be defined in the group AddData

definition.

B AddData definition
Type of data | Poirt on 10 member ﬂ
Instance setup J
Type name Beam Data ﬂ
Short name Beam1 ﬂ
Diescription Beam |

The field Type of data is set to ‘Point on 1D member’. The purpose of this beam slave data is to send
the bending moment at the location of the connection. Therefore only one position is required, the end
of the beam at which the connection is located.

The Type name, Short name and Description are taken automatically from the text string database.

To get an overview of all the data entered in the previous steps the button Instance Setup is used.

) Beam Data

MName

E | Parameters

B Drawings
Drawing style Point box on line hd
Property for drawing =
Colour Themal load Jhd

B Geometry
Extent ful e
Position x 0,000
Coord. definition Rela d
Origin From start |
Repeat in) 1

Cancel

In the Drawings group, the Drawing style is set to ‘Point box on line’. For the Colour field ‘Generated
load’ is chosen.
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B Drawings
Drawing style Fairt box on line ﬂ
Property for drawing - -
Calour Generated load -|

Since no user defined parameters have been inputted, no parameter can be set as Property for
drawing on begin/end. These fields are thus left empty.

Step 2.7. (Beam) Specify the type of external link

In the External link data group the Type of external link allows to specify which external application
will be used.

B Bdemal link data
Tvpe of extemal link Excel ﬂ
Edit extemal file mapping J
In this example the link is made with Excel and thus ‘Excel’ is chosen.

Step 2.8. (Beam) Define the mapping with the external application

The preparation of the slave beam data has now been done, what remains is defining the mapping to
Excel.

Through the button Edit external file mapping the mapping dialog is opened.

In this example, the Excel file contains two worksheets. On the sheet ‘Input’ the input data from Scia
Engineer are set:

A B C
1 Input Data from Scia Engineer
2
3 |Column Cross-section HEA340
4
5 MEd Beam at connection 65000 Nm
6
7 |Bolts M16
8
3
10 Calculated Input Data
11
12 |Column Type HEA 340

This is the only sheet of importance for the beam data since slave data concern only the mapping of
input properties.

The following table shows which property should be mapped to which cell:

Object Property Worksheet Cell Address
Internal forces on member | My Input B5

111



External Application Checks for Excel — Example 4: Moment Resisting Connection

The mapping of this property is thus done as follows:
The Obiject field is set to ‘Internal forces on member’.
In the Property field ‘My’ can then be chosen.

Using the Browse button, the file Excel _Example_4.xls is searched.

After the file has been specified, the Worksheet field contains a list of all sheets. This field is set to
‘Input’.

The Arrays direction is set to ‘Horizontal’.

Finally, in the field Cell address the cell ‘B5’ is typed. Automatically the Current value field will show
the current content of the cell, in this case 65000.

When all input has been done, this mapping is added to the table using the Add button.

Excel Link X

D ata | File | winrksheet | Cell | Aray

iInternal farces on member. My D:MESA ExcelEscel Example 4. |nput BS Horizantal

I "i]
Add | Update I Remave |
~ Source
Object IInternaI forces on member j
Property IMy ;l
— Target
Ewcel file ID:\ESA_EHCBI'\EHcel_ExampIe_4\ExceI_EHample_4.HIs Browse. ..
‘wiarkshest ||V1I:'Ut LI Cell address |B5 LI
Arays direction IHorizontaI LI Current value IEEDDD Shaw...

u] I Cancel |

With the input of the mapping, the definition of the beam slave data has been completed. Both column
and beam slave data are defined and now in the final step the master data, the connection data will be
inputted.

The order of defining additional data is of no importance. In this example, first the slave

data was inputted and then the master data. It makes no difference if first the master data
would be inputted and then the slave data.

Step 2.1. (Connection) Slave data

Finally, the additional data for the connection itself is inputted using the button New in the User
Defined Additional Data Library.

The Name of the new additional data is changed to ‘Conn’.
Since it concerns master additional data the checkbox Slave add data is not activated.
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—1 My addData templates
e & =E 4 -
Column |Name | Cann had
Beam Slave add data O
Conn

|ser string database
List of parameters
Picture
Remaove picture
B Service tree definition

Service name Beam1 Input of custom Add datz - |
lcon =
Remove icon e

B AddData definition
Type of data Line on 10 member ﬂ o

[ Mesw ” Insert ” Edit ][ Delete ]

Step 2.2 (Connection) Define text strings

In the User string database the required strings are defined for the definition of the additional data.

For the connection the strings are modified as follows:

Type for which the string is used  Default string String used in this example
Service name MYAT1 Input of custom add Input of Connection Data
data
Type name MYAT1 Custom defined add | Connection Data
data
Short name MYAT1 MADI Connl
Description MYAT1 Description Connection
Name of check MYAT1 Custom check Connection Check
String database
Language |Engli5h {United States) j
D | Text |
1 |1 | Imput of Cannection Data
2 |2 Connection Data
3 (3 Conn
4 |4 Connection
h |5 Connection Check

The necessary strings for the definition of the data are defined and in the next step the parameters can
be defined.
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Step 2.3 (Connection) Define parameters

In this example, the connection will have a combo-box parameter from which the user can select the

bolt type.
Parameter Combo-box lines
Bolts Combo-box M16

M20

M24

Through the button String database the text string database can be directly accessed. This allows a
quick input of the strings required for the parameters.

For this example the following strings are added:

Strings used in this example ‘

Bolts
M16
M20
M24
String database
Language |English {(United States) j
ID | Test |
1 |1 | Input of Cannection Data
2 |2 Connection Data
3 |3 Conn
4 |4 Connection
5 |5 Connection Check
& |8 Bolts
7 |9 M18
& |10 M20
5 |11 M24

Through the button Add item the parameter is added.
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par; rs

[fBals T [ Tee Combo-bax
Name Bolts
L —

Combao

i Jeele]e

Edit combo box lines

Add item I Remove item |
String database | CK I Cancel |

The Type field is set to ‘Combo-box’.
For both the Name and Description fields the string ‘Bolts’ is set.

Next, the lines in the combo-box are defined through the edit button Edit combo box lines.

'Edit combo box lines &

Row text || Order |
1 | Input of Connection Data [
2 | Connection Data O o1
3 |Connl oo
4 | Connection O o1
5 |Connection Check oo
6 |Bolts oo
7 Mg oo
8 [M20 oo
5 |[M24 oo

Cancel |

The bolt types inputted in the string database are selected and in the Order column the numbers ‘1’,
‘2’and ‘3’ are inputted.
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i

Riow tead
Input of Connection Data
Connection Data
Connl
Connection
Connection Check
Bolts
M16
M20
M24

[FET) [ T (SN i I
]
=8
T

o ea |~ | o e[ d || ra| =
HEEOOOOOO

Ok I Cancel

When closing this dialog, the Combo item in the List of Parameters dialog shows how the combo-box
will look like.

E
"

Type
MName
Description

Edit comba box lines

The combo-box has now been inputted and the dialog can be closed.
Step 2.4 (Connection) Add a picture to the Additional Data

To clarify the use of the additional data and the defined parameters a picture can be added using the
Picture button.

In this example the picture Excel_Example_4 Picture.omp will be used.
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— My addData templates
Al e BB & =EH A -
Column MName Conn s
Beam Slave add data m}
0] User string database el
List of parameters =l =
[Picture | Picturs is selected ool
Remove picture m
Bl Service tree definition
Service name Input of Connection Data hd
lzon =
Remave icon e
El AddData definition
Type of data Linz on 10 member ﬂ[v
P
|
E="8
¥
[ Mew ][ Insert ” Edit ” Cielete ] Close

Step 2.5 (Connection) Define Service Tree

In the next step the Service Tree is defined through the group Service tree definition.
The Service name is taken automatically from the text string database.

To clarify the Service name, an icon can be added using the Icon button.
In this example the icon Excel_Example_4 Icon.bmp will be used.

Bl | Service tree definition

Service name Imput of Cannection Data j
lcan |zon is selected J
Remove ican J

Step 2.6 (Connection) Define the Additional Data

Using the data from the previous steps, the additional data can now be defined in the group AddData

definition.

B | AddData definition
Type of data In node ﬂ
[nstance setup J
Type name Connection Data j
Short name Conn j
Description Connection j

The connection is defined in the node between the beam and column. Therefore the field Type of data
is set to ‘In node’.

The Type name, Short name and Description are taken automatically from the text string database.

To get an overview of all the data entered in the previous steps the button Instance Setup is used.
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1 Connection Data
B Name
B Parameters
Bolts M16 j
B Drawings
(" Drawing style Box on point |
M,. 4 Property for drawing - =
Calour Generated load hd
— Edit slave add data list .
Cancel

In the Drawings group, the Drawing style is set to ‘Sphere on point. For the Colour field ‘Nodes, rigid
arms’ is chosen.

B Drawings
Drawing style Sphere on point ﬂ
Property for drawing - ﬂ
Calour Modes, rigid ams j

No numerical user defined parameter has been inputted and therefore the field Property for drawing
is left empty.

Since the connection data concerns ‘master’ data and the User Defined Additional Data contains also
‘slave’ data (the beam data and column data) a new option is visible: Edit slave add data list. This
option will be explained further in Step 3.

Step 2.7 (Connection) Define the Check

In the group Check data the necessary data for the check itself can now be defined.

Note that the defining of check data is only available for the connection data since it was not marked as
slave data.

B Check data
MName of check Connection Check ﬂ
Setup for Brief output J
B Type of loads
Load caszes
IILS combinations
SLS combinations
Result classes

Oooood

The Name of check is taken automatically from the text string database.

The Type of loads group allows to specify which load types will be available for the check. Only the
selected items will be available when executing the check.

In this example, both load cases and an ULS combination are available however the check is only

required to be executed for the combination. Therefore only the check-box ‘ULS combinations’ is
checked.
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B Type of loads

Load cases O
|ULS combinations =
5LS combinations O
Raa b ~lasass M

Important remark: In case more than one load type has been activated, the check will be
executed SIMULTANEOUSLY for all load types together! This implies for example that the
check is done for both a load case and a combination at the same time. This allows the

use of special checks: in the Excel file it can be set that a certain check can be done for
the load case while a different check is done for the combination. In general, it is
recommended to use only one load type.

The final item for defining the check is the Setup for Brief output where the output parameters have
to be defined.

-y

List of parameters E

Add item | Remove item

String database |

For this example, one output parameters will be defined: the unity check UC of the connection.

Cancel |

Parameter Type Unit
Connection UC Number -

First of all, through the button String database the text string database is accessed to define the
required strings. For this example the following string is added:

String used in this example
Connection UC
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default set for the workspace.

Language IEninsh {United States) LI
D] Texd |
1 |1 | Input of Connection Data
2 |2 Connection Data
3 |3 Conn1
4 |4 Connection
5 |5 Connection Check
& |6 Bolts
77 M16
2 |8 m20
I ) M24
10 |10 Connection UC
)

Mate: The string database which is used depends on the language

Cancel |

When the string is defined, the parameter is added through the button Add item.

par rs
[t comnectonue Connection UIC___ 7]
Extreme for check max hd
Unit - (Unity Check) ;I
Add item I Remove item
String databaze | oK I Cancel |

In the Name field the ‘Connection UC’ string is chosen from the string database.
The Extreme for check is left on ‘max’ since the maximal unity check value is extreme in this case.

Since it concerns a unity check, the Unit field is left on ‘— (Unity Check)’.

The check and output parameters have now been defined so in the next step the link can be set.
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Step 2.8 (Connection) Specify the type of external link

In the External link data group the Type of external link allows to specify which external application
will be used.

B | Extemal link data

Type of extemal link Excel ﬂ
Edit extemal file mapping J
Setup for Detailed output J

In this example the link is made with Excel and thus ‘Excel’ is chosen.

Step 2.9 (Connection) Define the mapping with the external application
All preparation has now been done, what remains is the most important step of the process: defining

the actual mapping between properties and parameters of Scia Engineer and the data fields (i.e. Excel
cells) of the external application.

Through the button Edit external file mapping the mapping dialog is opened.

In this example, the Excel file contains two worksheets. On the sheet ‘Input’ the input data from Scia
Engineer are set:

A B -
Input Data from Scia Engineer

Column Cross-section HEA340

1
2
3
4
5 |MEd Beam at connection 65000 MNm
G
7 |Bolts M16

8

9

10 Calculated Input Data

12 |Column Type HEA 340

The sheet ‘Check’ shows the determination of the moment resistance and the unity check.
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A B C D
1 |DSTV Table for IH3 connection with HEA260 beam
2
3 |Bolts Column HEA [My,Rd [kNm] |Limiting part
4 |M16 130 30,24|Column Flange in bending
5 220 45,36|Column Flange in bending
6 240 60,48|Calumn Flange in bending
7 340 75,6(Bolts in Tension
8 |M20 200 47,96|Column Flange in bending
9 280 71,94 |Column Web in Shear
10 340 95,92 |Column Web in Shear
11 450 119,9|Bolts in Tension
12 |M24 240 65,32|Calumn Web in Compression
13 320 97,98 | Column Web in Compression
14 450 130,6|Column Web in Compression
15 700 163,3|Bolts in Tension
16
17 Check of Connection
13
19 Connection according to DSTV Anlage 1,43
20
21 |Connection type: IH 3 with Beam HEAZ260
22
23 Balts M16
24
25 |Column HEA340
26
27 \MEd 65 kMm
28
29 MRd 75,8 kNm
a0
31 Limiting part Bolts in Tension
iz
33 [Unitv Cherk N.R6 -

In the column and beam data, the column cross-section and the beam bending moment have already
been mapped to Excel. What is left is the mapping of the bolts and the unity check value.

The following table shows which properties should be mapped to which cells:

Object Property Worksheet Cell Address
<<< My input parameters | Bolts Input B7
>>> My output parameters | Connection UC Check B33

The mapping of the first property is thus done as follows:

The Object field is set to ‘<<< My input parameters’.
In the Property field ‘Bolts’ can then be chosen.

Using the Browse button, the file Excel_Example_4.xlIs is searched.

After the file has been specified, the Worksheet field contains a list of all sheets. This field is set to
‘Input’.

The Arrays direction is set to ‘Horizontal’.

Finally, in the field Cell address the cell ‘B7’ is typed. Automatically the Current value field will show
the current content of the cell, in this case M16.

When all input has been done, this mapping is added to the table using the Add button.
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Excel Link &
Data I File: | ‘Worksheet I Cell I Array I
i<<< My input parameters.Bolts D:AESA _EwcelEwcel Example ... Input B7 Horizontal :

sdd | Update | Remove |

—Source

Obiect |<<< My input pararneters LI

Property IBoIts ;I
— Target

Excel file ID:‘\ESA_EHceI\EHceI_EHample_4\EHceI_ExampIe_4.>:I$ Browse. .

wiorksheet ||ﬁI3Ut | Cell address IB? |

Arrays direction IHolizontaI ;I Current walue |M1E Show..

)4 I Cancel

In the same way, the second parameter can be mapped using the above table.

Excel Link 3]
Data I File: | ‘Work sheet I Cell I Array I
<4 My input parameters Balts D:AESA_EwcelEwcel Example_...  Input B7 Harizantal
»»» My output parameters.Conne...  D:AESA_Ewxcel\Excel Example_... Check B33 Harizontal

Update |

Remove |

— Source
Object |>>> by output parameters LI
Property IEnnnection c ;I
— Target
Excel file ID:‘\ES.-’-\_EHceI\EHceI_E:-:ample_fl\E:-tceI_Example_ei.r:ls Browse. .
wiorkshest IEheck j Cell addrezs |B33 j
Anays direction IHolizontaI j Current walue IDBEH?EE%H?8836 Show. .
Ok | Cancel

All parameters are now mapped to Excel. The final step left for the definition of the additional data is
specifying a Detailed output.
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Step 2.10 (Connection) Define the Detailed output

By clicking on Setup for Detailed output, the Detailed output dialog is opened.

In this example, one range will be defined to show the output of the connection check.

Caption Worksheet Top — left cell Bottom — right cell
Connection Check Check Al9 C33

A B C D

1 DSTV Table for IH3 connection with HEA260 beam

2

3 |Bolis Column HEA |My, Rd [kMm] |Limiting part

4 |M16 180 30,24|Column Flange in bending

5 220 45,36|Column Flange in bending

6 240 60,48 | Column Flange in bending

7 340 75,6(Bolts in Tension

8 |M20 200 47,96|Column Flange in bending

9 280 71,94 | Column Web in Shear

10 340 95,92 |Column Web in Shear

11 450 119,9|Bolts in Tension

12 M24 240 65,32|Column Web in Compression

13 320 97.98|Column Web in Compression

14 450 130,6|Column Web in Compression

15 700 163,3|Bolts in Tension

16

17 Check of Connection

18

19| Connection acfording to DSTV Anlage 1,43

20 Top - left

21 |Connectioyg type: IH 3 with Beam HEAZ60

22

23 Bolts

24

25 |Column

26

27 |MEd

28

29 |MRd

30

31 |Limiting part Bolts in Tension Botthm —riQhL

32

33 |Unity Check 0,86{-

In the Caption field the string ‘Connection Check’ is chosen.
In the Excel file field the file Excel_Example_4.xls is searched using the browse button.
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The Worksheet field is set to ‘Check’.
In the Range group the Top - left cell is set as ‘A19’ and the Bottom - right cell as ‘C33’.

When all input has been done, the data is added to the table using the Add button.

External links for document
Caption | Excel file | Worksh... | Upperd... | Bottom... |
Connection Check  D:\ESA_Excel\Excel_Example_#\Excel_Example_4.xls Check A19 Cc33

Add Update Remove

Item
Caption: | Connection Check ﬂ
Source file Range
Excel file: Top -left cell
| D:\ESA_Excel\Excel_Example_4\Excel_Example_4.xls - Al9 hd
Waorksheet: Bottom - right cell
Check - C33 -

String database Ok | Cancel |

With this final step, the User Defined Additional Data has been fully inputted and the User Defined
Additional Data Library can be closed.

Step 3: Input the User Defined Additional Data on members/nodes

After closing the User Defined Additional Data Library a new service will be shown in the Scia
Engineer tree: Custom Check.

Main

Project
= Structurs
Lo Load
1 Load cases, Combinations
Calculation,Mesh
b_d Fesufts
Custom Check o X

# Steel

[®] User defined AddData
E Input of Colurnn Data
E Input of Bearn Data

r’J [rput of Connection Data

[&f Drawing Toaols
8 Libray
& Tools

In a first step, the additional data which was defined in Step 2, can now be inputted on the
members/nodes. Afterwards, the links will be made between the slave data and the master data.

Step 3.1 Input of additional data

First of all the column data will be inputted on the column. When double clicking on Input of Column
Data the dialog with the properties of the data is displayed:

125



External Application Checks for Excel — Example 4: Moment Resisting Connection

I Column Data H

Name Coll

E Parameters

E Geometry
Extent fu
Position x1 0,000
Posttion x2 1.000
Coord. defirition Rela |
Origin From start ;I

Cancel
|

The default values of the dialog are confirmed with [OK] and the data is inputted on the column.

Using the default Scia Engineer scale buttons the drawing style of the additional data can
be shown bigger or smaller.

Next the beam data will be inputted on the beam. When double clicking on Input of Beam Data the
dialog with the properties of the data is displayed:
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I Beam Data Ed

Name Beam1

B Parameters

B Geometry
Extert fu
Position x 0,000
Coord. definition Rela
Qrigin From start
Repeat n) 1

Lele

Cancel |

Since the beam data have been defined as ‘Point on 1D member’ data, the position can be set in the
Position x field.

For this example, the bending moment is needed at the position between the beam and column. This
position is located at the beginning of the beam and thus the Position x field is left to 0.

The default values of the dialog are thus confirmed with [OK] and the data is inputted on the beam.

Beam Data Beam! Beam

Using the default Scia Engineer view parameters the names of the additional data can be

displayed.

Finally the connection data will be inputted in the node. When double clicking on Input of Connection
Data the dialog with the properties of the data is displayed:
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_1 Connection Data
Name Caonn
B Parameters
Bolts M16 ﬂ

ak. | Cancel |

The default values of the dialog are confirmed with [OK] and the data is inputted on the node between
the beam and column.

The different data has now been inputted and in the next step they can be linked together.

Step 3.2 Linking slave data to master data

In the User Defined Additional Data library, the column and beam data have been defined as ‘slave
data’.

In the previous step, ‘instances’ of this data have been inputted on different members. The final step is
to link the correct instances together.

For example, if there would be two beams in this project with additional beam data on both, then it has
to be specified which of the two beams should be taken into account for the connection i.e. is the
connection between the column and beam 1 or between the column and beam 2.

To specify which slave data instance is linked to which master data instance, the master data has to be
selected.
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When selecting the Connection data inputted in the node between the beam and the column, the
property window shows the following:
Properties b4

Connection Data (1) ﬂ "ﬁ_f;} "'n_rT

| Corn

B | Parameters
Bolts M16 -
Edit slave add data list
Mode

| Template definition i ||

The button Edit slave add data list can now be used to specify which slave data instances are linked
to this connection data instance.

When clicking the edit button, the following dialog is displayed:

e -~
Edit selection slave add data
Available Selected
Col1
Beam1
=
el
G
=
Cancel

The left column shows all Available slave data instances in the project. In this example the data
inputted on the column ‘Col1’ and the data inputted on the beam ‘Beam1’.

Using the arrow buttons, these instances can be added to the Selected column.
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-

—
Edit selection slave add data
Available Selected
Col1
Beam1
=
G
z
oK | Cancel |

The dialog can then be closed by pressing [OK].

Through these steps, the required slave data have been correctly linked to the master data. During the
execution of the check, the mapping defined in the master data as well as in the linked slave data will
be sent to Excel. In addition, the output mapping from the master data will be read back from Excel.

Step 4: Execute the Custom

Check

In Step 2 the additional data has been defined including the definition of the check, the mapping to
Excel... In Step 3 the additional data has been inputted and the slave data instances have been linked
to the master data instance. What is left is the execution of the check.

First of all the linear analysis is launched.

FE analysis

’ Single analysis | Batch analysis |

£ Norlinear calzulation

€ Modal analysis

£ Linear stabifity

" Concrete - Code Dependent Deflection
£ Influence lines and surfaces

| Construction stage analysis

€ Monlinear stage analysis

€ Monlinear stability

" Test of input data

£

Mumber of load cases: 1

O oooooo e

Solver setup |

| o |

Mesh setup

Cancel

When user defined additional data was inputted and the analysis has been executed, the Custom
Check service will show a new item: Custom Check.
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Custom Check 3 X

[B] User defined AddData
[®] Input of Calumn Data

[®] Input of Beam Data

r;r [nput of Connection Data
=t Custom Check

In the property window of the check, the Values field contains only the output parameters of master
data since the slave data do not have output parameters.

Properties x
Custom check (1) j AT
| Custom check
Selection All hd
Combinations oM hd
Fitter Mo hd
Values Connection UC hd
Extreme Global hd
Output Brief |
Drawing setup =
Section Al hd
=
Single Check =
Preview e

After pressing the Refresh action button the following check result is shown on screen:

As specified in the previous examples, the Brief preview can be shown and the check result can be
added to it through the table composer. This results in the following output:
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Customcheck

Linear calculation, Extreme : Global

Selection : All

Combinations : CO1

The check was executed accordingto the followinguserdefined Excelfile(s):
DAESA_Excel\Excel_Example_4\Excel_Example_4 xls

Type Name _‘ Data ‘ Css Material dx ‘ Case ‘Connection uc
[m] [-]
Connection Check [Conn1 |not used |not used | 0,000/CO1/1 |

In the same way the Detailed output can be chosen which shows the following results:
Customcheck

Linearcalculation, Extreme : Global

Selection - All

Combinations : CO1

The checkwas executedaccordingto the followinguserdefined Excelfile(s):
D:AESA_ExceliExcel_Example_4\Excel_Example_4 xls

Type Name Connection Check

ComnectionCheck | Ieannection according to DSTV Anlage 1,43

Connection type: IH 3 with Beam HEA260

Bolts M16
Column HEA340
MEd 35,84 kNm
MRd 75,60 kNm

Limiting part Bolts in Tension

Unity Check 0,47 -

The output shows that parameters from the three user defined additional data types are combined:

- From the Column slave data the cross-section has been sent to Excel.
- From the Beam slave data the bending moment has been sent to Excel.
- From the Connection master data the Bolts have been sent to Excel.

Eventually the resulting unity check defined in the Connection master data is read back from Excel.

In a next step, some changes are made to the input.
First of all the Connection data is selected and the Bolts are set to ‘M20’
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Properties x
Connection Data (1) j \uﬁ \LF i?

Mame Conn

B Parameters
Bolts | M20 ;|
Edit slave add data list _|
Mode

| Template definition =k ||

Next, the cross-section of the column is changed to HEA 220.

| 1 Cross-section 7
Name Calumn [:
Type HEA34(
Z = & A T, ne
| sections ﬁ Profil Arbe
' HIJIS) ~| [100 - E—
HD &) 1004, &) 5738 = [
| HD[ARC] 120 _I_ 3
HD[&rbed) 1208 HEA340 |
' HE 140 Al crosssections |
| HEA 1408
HEE 160 =
HEC SIEE™ 3 Momnal colour |
HEM 180 I |
HHD 1804 ]
HL 200
HLISZ5) 2004, O
HP 220 ‘= b
HP[ARC) 2202, :
HPARCUS] 2410 =
HP[Irmp] 2408, rolled _l
| 260 36
INF 2604 —
IPE 280
N IPN 2804 =
ISHB 300 =
I5.JB 3008,
ISLE 320 _I
ISMB 3208, e
1550 EANET v v]
’ Update l ’ Daocurment l
[ Picture | Fibres ” W arping lines " Sheary || Shear = ”F T e || JOeTieT | [ k. ] ’ Cancel ]
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After recalculating the project, the Detailed output now shows the following results:

Customcheck

Linearcalculation, Extreme : Global
Selection : All
Combinations : CO1
The check was executed accordingto the followinguserdefined Excelfile(s):
D \ESA_Excel'Excel_Example_4\Excel_Example_4 xls
Type Name Connection Check

ComnectionCheck | IConnection according to DSTV Anlage 1,43

Connection type: IH 3 with Beam HEA260

Bolts M20
Column HEA220
MEd 20,49 kNm
MRd 47,96 kNm

Limiting part Column Flange in bending

Unity Check 0,43 -

It can be seen that the changes are correctly taken into account.

The check has now been executed and reviewed. To end this step, the document of Scia Engineer is
examined.

In the document, the inputted User defined additional data can be inserted into the document in the
same way as any other default additional data.

In the New document item dialog, the Special chapter holds the tables for all user defined additional
data.

New document item =

+- i Default
|:| Project
@ Libraries
‘ Sets
& Solver and Mesh
‘ Structure
& Load
’ Construction stages
@ Results
& Solver Files
& Steel
& Aluminium
& Custom check
& ripeline
& Timber
‘ Concrete
@ Steel concrete bridge
* Composite Beam
& Composite Column
& Mabile loads
& Influence lines
@& Picture
Special
@ Documents
[ column Data
[ Beam Data
[ connection Data

] O e O O O O e o A S e R e R R S R e R e

|
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In this example, three different types of additional data have been defined and can be added to the

output.

2 Project Excel_Example_4
FLEELEETIT LT [are -
NEMETSCHEK [pescription Example 4 for Tutorial Excel Link
Scia Author PVT

1. Column Data
Type Name ‘ Name | Member | Extent ‘ Pos x, Pos x_, | Coor | Ori
Column Data | Col1 |B1 | full |0,000 | 1,000 |Rela |From start
2. Beam Data
Type Name | Name \ Member \ Extent | Pos X | Coor \ Orig | Rep (n)
Beam Data |Beam1 |B2 | full [0,000 |Rela  |Fromstart |1
3. Connection Data
Type Name | Name | Node \ Bolts | Slave data
Connection Data Conn1 N3 M20 Col1
Beam1

As can be seen, for master data, also the linked slave data are shown. In this example, the slave data
‘Col1’ and ‘Beam1’ have been linked to master data ‘Conn1’. This table provides a quick overview of
linked master and slave data.

To finalize this example, one final remark is given concerning master and slave data:

When removing a slave data instance which has been linked to a master data instance,
the master data instance will ALSO be removed! The reasoning behind this is the
following: in case slave data has been linked to master data, the slave data is required for

a correct execution of the check. When the slave data instance is removed, the check for
the master data instance becomes incomplete/invalid and thus the master data instance
is automatically removed. This way, no accidental wrong check results will be obtained
after removing slave data.

Step 5: Save the User Defined Additional Data into a database for future use

If required, this additional data can be saved into a database for future use as illustrated in Example 1.
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