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Introduction

The construction industry is split up in many separate providers, from designers up to building part
suppliers; each party is using software for different tasks (design, costs, detailing, fabrication...). Today
we are aware that a major part of the inefficiency in construction comes from inadequate cooperation
between the construction partners, resulting in errors, repetitive work, extra costs etc.

There are solutions to improve fundamentally the cooperation between construction partners, even with
each party keeping its own existing software. If we agree on how to exchange information, if we use
digital 3D models of structures, if we use standard exchange formats and if we can control the workflow
between project partners, then we all win.

This course document will explain the different methods for exchanging SCIA Engineer models with
other software applications. Also different methods/workflows will be discussed in order to obtain a
good model exchange between SCIA Engineer and other software applications.

Modules

The modules that are needed for importing/exporting data to and from SCIA Engineer in this course are
the following:

REVIT Structure Interface: esa.2l
TEKLA Structures Interface: esa.22

- BIM and Workgroup toolbox: esa.26

Etabs interface: esa.29

These modules are included in the Structural Edition module set or they can be bought as separate
modules.
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Part 1. Exchange via OpenBIM (IFC)

OpenBIM

Open BIM is a universal approach to the collaborative design, realization and operation of buildings
based on open standards and workflows. Open BIM is an initiative of BuildingSMART and several
leading software vendors using the open BuildingSMART

m Data Model.
B I M The Open BIM Program is a marketing campaign initiated
by SCIA, GRAPHISOFT, Tekla, Allplan and other

members of BuildingSMART to urge and facilitate globally
coordinated promotion of the Open BIM concept throughout the AEC industry, with aligned
communication and common branding available to program participants.

IFC format

Industry Foundation Classes, IFC, are the main BuildingSMART data model standard to facilitate
interoperability in the architecture, engineering and construction (AEC) industry. The IFC format is
registered by ISO as ISO/PAS 16739. IFC is used to exchange and share BIM data between
applications developed by different software vendors without the software having to support numerous
native formats.

As an open format, IFC does not belong to a single software vendor; it is neutral and independent of a
particular vendor’s plans for software development. The advantage of a neutral data format is that
problems that may occur when data are exchanged and converted to a different format can be reduced
to a minimum. In addition, all those involved in a project can choose the software they need. The only
requirement is that the software has an IFC interface.

This IFC-interface is included and certified in SCIA Engineer.
BuildingSMART International awards SCIA nv as the first company to pass the
\' certification of the interoperability standard IFC 2x3 “Version 2.0” for structural

" model exchange with SCIA Engineer, as was announced during the
o international BuildingSMART meeting in Waltham (Boston, USA), 11-15 March
2013.

IFC2x3 CV2.0
STRUC i

MEMETSCHEK Allplan  allplan Architecture Import & Export Export: certified
Import: certified

MEMETSCHEK BIM+  BIM+ ] Import in progress

NEMETSCHEK Vectorworks Architecture Import & Export Export: certified

Vectorworks, Inc, ILmport: certified

I

NEMETSCHEK Scia Scia Engineer Structural Import & Export Export: certified
Import: certified

'Brogman Magﬂad Em alngger\nce Exporﬁ xport: certifnie

The “IFC Certification 2.0” is an improved implementation of the former “IFC2x Certification” procedure.
The most important achievement of the “IFC Certification 2.0” procedure is a detailed quality control
approach for the IFC interfaces on top of the self-check performed by the software developer.

IFC CoordinationView 2.0

CoordinationView or in short CV (2.0 is the current version for IFC2x3) is the most common subgroup.
CV includes all components and architectural elements as 3D solids with their characteristic values and
attributes. IFC CoordinationView includes and supports architectural components and MEP
components, such as walls, columns, beams, pipes, ducts and switches.
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During transfer, all elements get a unique ID. In addition, you can give elements an unlimited number
of additional pieces of information.

Roundtrip versus Reference Model

Opinions about the meaning of the term BIM differ widely; its ideas and underlying philosophy are
interpreted differently.

Many publications mention the so called ‘roundtrip’ workflow where an IFC model is imported and
exported in a chain of software applications. Via this concept you should expect that the IFC model at
the end of the chain should be identical to the one at the beginning. But because the IFC data model is
not always restrictive, and software implementations are never 100% correct, this roundtrip will
probably never work to its full extent.

In practice users solved this issue via the following argument: nobody needs the whole model and
everybody takes responsibility for their own data, which is (conceptually) a part of the central data
repository. By sharing and synchronizing a subset of their own model instance to the central data
repository the users do not aim to create a prefect BIM model, but focus on doing a good engineering
task. Users can import the IFC model from the central data repository to their software application as a
‘reference’ during engineering/design. After the user (MEP engineer, Structural engineer,...) has
performed its engineering tasks on the model, then the model can be exported back as a new IFC
model into the central data repository.

/ ~
/ u
‘e c1pLiNE
\S 1P
AGGREGATE,;{;L‘J@ mooe’d;
MobEL |

< Jisualizrrioy | ) Sinton
. )M o
5> GWTE wWovel .
« RGGRE . Docu ™ ENTATION

. EXcHANGE - DETRIL Ep ANRLYSIS

« EXTRACT oF OATH .
« clAgH peTEcTiOy . chlculdTiong

This concept is not new and often referred to as the use of ‘reference’ models. The concept is
illustrated in the figure above. More information about new insights via IFC model exchange can be
found in reference [1].

IFC in SCIA Engineer

IFC models can be imported into SCIA Engineer or the other way around SCIA Engineer models can
be exported to IFC models.
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Shape representations:

Before explaining on how to exchange models via IFC, information will be given on how to represent an
element (shape representation) via IFC.

1) Sweptsolid

Via Sweptsolid a profile or a plane is defined and extruded along a curve/axis. Elements that are

defined in within an IFC via a Sweptsolid representation are converted after import to native SCIA
Engineer 1D-/2D-members.

Example of a sweptsolid  representation of Example of a sweptsolid representation of a slab:
an I-profile:

E xtrudedDirectian g ExtrudedDirection

ltcArbiratyClosedProtie Det

An IFC-file composed via a Sweptsolid representation can contain geometric information such as: used
cross-section, slab thickness,... In the picture below you can see an IFC-file that is opened in an IFC
viewer (Solibri Model Viewer), the used cross-section is mentioned in the column property.

(i) Info

J column.s.11

Relations | Classification = Hyperlinks = Pset_ColumnCommon
Identification ~ Location — Quantities —Material  Profile
—

Property Value

Type i
Name Wax31

2) Boundary representation (Brep)

Via Brep an entity is described with vertices that are interconnected with lines in order to represent a
volume. These entities are imported in SCIA Engineer as general volumes (= solids). In that case the
member recognizer can be used for a conversion from general solids to a native SCIA Engineer 1D-
/2D-members. The downside of a boundary representation is the lack of any information concerning
the slab thickness, 1D member cross-section. This can be seen in the picture below in which no
information about the used cross-section can be found.
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@ mfo R R
| column.b.13
Material Relations Classification Hyperlinks
Identification Location Quantities
Froperty Value
Model Sample Steel Buiding 1 ~
Discipline Structural
MName Member#509245
Type A5
Type Name
Description
Material Ads
Layer Layerl
System
Frofile Type Arbitrary
Building Envelope False
Geometry Boundary Representation
Application SCIA Engineer
GUID ORk4zZEI$58SP0 1FUISLfv_ v

3) Sectioned spine representation

Beams with haunches or arbitrary beams can be represented via a sectioned spine
Example of an arbitrary 1D-member with a sectioned spine representation:

CrossSection

/Po stions[3]

CrossSection
Postions[2]

Cross
Sections[3]

Cross =

Sections[1] CrossSection

Postions[1]

\Bpin eCurve

Beam and column profiles
After import the beams/columns can have one of the following cross sections:
- Cross-sections from the profile library — if the same name is found in the SCIA Engineer database.
- Geometric shape cross-section — if the cross-section is defined with parameters in the IFC-file

- General cross-section

Postion . Localion N1 1

[ ] [ ‘ /
OweralDepth . &L
\ " /‘lnnero,m,eﬂ ]

{

{

{

{

|

|

';\\_m ; f
sition. P[] } {

| i

| =5
FlangeThickness |

Example of a parametric cross-section: Example of a general cross-section:
Position. F[2] é
& Owvera Wi
‘ il i Cheera Wiidt b /OuterCur\e
vl WebThickness 7 ¢ -
‘ | “‘, | /lnnermwpl
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Import procedure:
1) Open SCIA Engineer
2) Go to File > Import > IFC 2X3

File | Edit View Libraries Tools Modify Tree Plugins Setup Window Help
O | New E - g0 O U 02 i 1R R s
B | P co D ERRAEHRE 5[
Project manager
Close
] | closean
Save Ctrl+S
Save As
Save All
Import B | #em | XML file
Export ¥ | =0 Revit file
Update b | e Teklafile
Frint Data y| Mk ETRES file
Print Picture v % Steel Detailing Neutral File (SDNF}
&7P | STEPSTEEL-CAD
1 TWikiv, \Démo EIM.esa ® IFc2a
2 U:\Dropfolder\Démo BIM. esa % Esa - Primawin
3 Sample Steel Building.esa [

3) Select an IFC-file in Windows Explorer and confirm by clicking on “open”

4) Select the import options you want to use. Confirm by clicking on OK to start importing the project.

Ifc Import Options *
Import entities Geometry
11D members (®) as members
?_D members Oas reference model
[~] Reinforcement
Tendons DAnalysis shape anly
Dthers |:|Rur1 member recognizer
Tendons Material table
(®) as internal
Choose File... Edit
Oas free
Storeys Mational code
[~] import storeys - Change...
Cancel

Import options:

- Import entities
You can manually select which objects (1D member, 2D member,...) in the IFC-file should be
imported in SCIA Engineer.

- Tendons
Tendons in an IFC-file can be considered as an internal tendon or as a free tendon.

- Storeys
Storeys can be imported.

- Geometry
Geometry as members means that all objects that are defined via a sweptsolid representation will
be imported as native SCIA Engineer elements (1D-/2D-members).
Geometry as reference model means that all objects will be imported as general volumes.
Analysis shape only — If ON all elements are imported without clipping. If OFF a full structural
shape of the model is imported.
Run member recognizer will convert after the IFC import all supported members (beam, columns,
walls and slabs) from general volumes to native SCIA Engineer elements. After conversion a report
with a result is shown.

- Material table
If the material names in an IFC file are not in accordance with code names it is necessary to define
a material conversion table in the Import dialogue. For the first opening of a file with defined

10
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5)

material table there is button [Choose file...]. For following modifications, button [Edit] is available.
The file has *.con file extension and it is a plain text file, for example:

[materials]
Concrete1=C12/15
Concrete2=C25/30

The first name is the name of material in the IFC file and the second name is code name of
material which is used in SCIA Engineer. It is necessary to respect all characters.

National code

As IFC file does not specify any code it is necessary to select it before the import. An actual
adjusted code is displayed with a national flag. If you want to change it press the button
[Change...].

Import
After confirmation of the IFC Import Options dialogue a progress bar with number of total elements
and already imported elements is shown.

Import in progress

103 [ 143
At the end a report (which can be saved) of the import is displayed.
2 IFC import report [o][ @ ==
Imported entities Errors and nofifications
40 columns Mo errors or notifications were reported.
1 crosssections
30 slabs
73 tendons
OK | Save as ... |

On the left side there is a list of imported objects with their quantity. On the right side there is a
place for errors and notifications if they are any.

What can be imported?

Planar walls and plates with openings and constant thicknesses
Circular arc walls without openings

Plates with arc edges

1D-members with openings

Shells, curved 1D-members, beams with haunches and arbitrary members as general solids.

11
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Update procedure:
1) In a to be updated project go to File > Update > IFC 2X3

File | Edit Wiew Libraries Tools Modify Tree Plugins Setup

New ctri=N jinge - i 77 00 0o

Hy (IR E

—

Open Ctrl=O

\e’s}%\'&

Project manager

Close

Close All

Save Ctri+5
Save As

Save All

Import 4
Expaort »
Update P e WML file

Print Data b PeviTile

Print Picture » Tekla file

Project [.esa)
IFC 2%3

® 3

1 Sample Steel Building.esa

2 un\Dropfolder\Démo BIM.esa
2) Select an IFC-file in Windows Explorer and confirm by clicking on “open”

3) Select the import options (see step 4 of import procedure) you want to use. Confirm by clicking on
OK to start importing the project.

4) Update
After confirmation of the IFC Import Options dialogue a progress bar with number of total elements
and already imported elements is shown.

Import in progress
103 [ 143

At the end a report (which can be saved) of the import is displayed.

TTFCimpot report =3 ren
Imported entities Errors and nofifications
40 columns Mo errors or notifications were reported.
1 crosssections
30 slabs
73 tendons
ok | saveas.. |

On the left side there is a list of imported objects with their quantity. On the right side there is a
place for errors and notifications if they are any.

5) A comparison is made between the imported project and the to be updated project.
Project comparison in progress, please wait ...

Comparison of Node

12
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REMARKS: The update functionality can help the user to save a lot of time. But the user should be
aware of some restrictions in the IFC-format such as:

5, Update from another project O X
ool 2E B, bbb e AAARANREHR Bo|e
(A Change
[+ New entities 4= I
Deleted entities ﬂ
v
< >
[Ready | cap| NUM|SCR
| Accept | Close |

IFC describes the volumes of objects. This means that connecting and alligning the structure after
an update is seen as a modification of the structure.

All beam/column nodes are generated during the import. Which implies that after the update action
these nodes are placed in the groups “New entities” and “Deleted entities”.

Export procedure:
1) Open the SCIA Engineer file

£l

|0

File

Edit View Libraries Tools

Modify  Tree

New
Cpen
Project manager
Close

Close All

Save
Save As

Save All

Import
Export
Update

Print Data
Print Picture

1 Wik, \Démo BIM.esa

2 U\Dropfolden\Démo BIM.esa
3 sample Steel Building.esa

4 Sample Steel Building.esa

5 Sample Steel Building.esa

Chrl=MN
Ctrl=0

Ctri+5

& Sample Revit-SCIA via IFC Model.ESA

<

POH

o

Flugins Setup Window Help

2) Go to File > Export > IFC 2X3 or IFC 2X3 Compressed

- 50D Y O o3 i §% 95 =

#wriFRRABRA L[

$ % 33k

New project [.esa)

Viewer project [.esav)

- Graphic format

Revit file

Tekla file

ETABS file

Steel Detailing Meutral File (SDMF)
STEPSTEEL-CAD

CEA Plant-4D

IFC 2x3

IFC 2x3 Compressed

3) Choose a name for the IFC-file and click on “save”

4) Select the export options you want to use. Confirm by clicking on OK to start exporting the project.

13



Integration with BIM workflows — SCIA Engineer 17

Project settings
View definition:

Coordination View

Export entities

10 members
?_D members
General volumes

Units:

mm =

10 members

(®) sweptsolid
O SweptSolid, not using parametric profile:

OBrep

10 reinforcement

(®) SweptSolid
OBrep

Steel connections
Stiﬁ'eners

Shape representation of arbitrary and 2D reinforcement

haunched members: @SweptSolid
1D reinforcement [ Use 'SectionedSpine’ representation () Brep
ZD reinforcement
Tendons

20 members Tendons
Foundation pads
[+] Attributes (®) SweptSolid (®) sweptSolid
[+ Line grids (O Brep ) Brep

oK Cancel

Export options:

- Project settings
In coordination view the user can choose between a Sweptsolid or a Boundary representation
(Brep).
In Simplified view every object is exported via a Boundary representation (Brep — i.e. faced solids).
Units — an option for setting a unit for length, the most common used units for export are
millimeters.

- Export entities
You can select which SCIA Engineer objects ( beams, columns,...) you want to export to IFC.

- Shape representation
The shape representation (Sweptsolid, Brep, SectionedSpine) can be chosen per structural
element type.

- Export
After confirmation of the IFC Export Options dialogue a progress bar with number of total elements
and already imported elements is shown.

Export in progress
40

At the end a report (which can be saved) of the export is displayed.

Exported entities Errors and notifications

105 columns
287 beams
35 slabs

Mo errors or notifications were reported.

0K Save as ..

On the left side there is a list of exported objects with their quantity. On the right side there is a
place for errors and notifications if they are any.

14
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What can be exported?

- Planar walls and plates with openings

- Circular arc walls and plates with arc edges

- 1D-members with openings

- Shells and curved 1D-members — only with Brep

- 2D-elements with cut-outs — only with Brep or without cut-outs

- Parameters with their assigned values defined as entities of 1D-/2D-member properties.

- Beams with haunches and arbitrary beams — with SectionedSpine or Brep

BIM Toolbox

Often after importing a model from another application a structure consists of unconnected general
solids. That means a structural engineer needs to create SCIA Engineer native members which can be
connected together and used for the analysis. That all is possible with the BIM toolbox service.

BIM toolbox x

EI--«‘;’ Convert

it General solid into beam/column

: gT General solid into plate/wall

ZT Part of a general solid to a member
gl Beam/slab into general solid
=TT Align

;.....—'T" Align

4 Connect members/nodes

¥ Check structure data

ﬁ Evaluate - Clash check

e Close

Convert

Via the BIM Toolbox users can convert volumetric elements (i.e. solids) into native SCIA Engineer
elements (beam, column, plate, wall). This is a necessary step in order to be able to calculate the
imported project because you cannot generate a mesh (thus calculating) on solids in SCIA Engineer.
Converting solids into native elements is a quit easy step to do. Simply select those elements and use
the proper conversion type (for 1D-members - general solid into beam/column, for 2D-members ->
General solid into plate/wall). An automatic recognition algorithm detects the associated cross-section
during the conversion of solids to 1D-members. The same applies for 2D-members in which the
associated thickness is detected and assigned to it.

B " General solid into beam/column x
Recognition algorithm Automatic -
= Recognition setup
Cross-section comparison tolerance [m] 0,001
e Recognize geometric cross-sections v
= S \ Detect Arbitrary beams

\ = Qutput setup

fr' - —— Display output report W
i 0K H Cancel I_

15
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Below an example of imported solid elements (left side). After conversion (right side) you will obtain
native SCIA Engineer 1D-members with their associated cross-section.

Imported solid elements

Converted solid elements to native SCIA
Engineer elements

\/
E/§

)y

2

A

Align

Aligning the structure after an IFC-import is often needed. The reason for this is the following:

A model consisting of solids are interconnected based on their volumes. But in analysis software like
SCIA Engineer it is necessary to have a connection in the member system line for 1D-members or the
member system plane for 2D-members. The picture below illustrates this problem:

\

Structural elements can be aligned by moving the nodes of the 1D-/2D-members or the entire 1D-/2D-
member to the master planes. This principle will be clarified and used in Examplel.

Below an example of not aligned & not connected 1D-members (left side). Via the align functionality in
the BIM toolbox a connection in 1 node (right side) can be obtained.

16
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Not aligned & not connected 1D members Aligned & connected 1D members

Fro

Al

perties o X

gn (1) ~ |\l Vs 7

Show ali info I J 1)

Li

=]

Walls to
——

F Blsplay uﬂmns

ve preview I ZI [ I

Master planes
UCS XY planes v
LCS planes (1D members) [
LCS planes (2D members) i
Extend 2D member planes F
= Limits 2)
Min. distance between parallel master planes [m] 0,400
Min. angle between master planes [deg] 1,00
= Correct angle of planes similar {within limit) to
GCS main planes i
UCS XY planes E
T Actions (align nodes of)

All 1D and 2D members to

All1D member types

All 2D member types i
Beams to 3)
Columns to

Plates to

Max. node-to-master plane distance [m]

0,510
Max. total displacement of node [m] 0,510 4)

Highlight master planes
Highlight nodes with plane (Live Preview must be enabled)

Preview shows master planes [« 5)
Preview shows nodes E
Preview colour _I
[ Advanced ] 6)
The options marked with an arrow are the properties that are usually modified during an alignment
action.
1) Alignment information can be shown in a separate window. Also before executing the alignment
you can see a preview appear in the model when activating “Live Preview”.
2) Master planes can be chosen on which you want to align the structural elements to.
3) The alignment of nodes from one structural type (beam, column, wall, plate) to another structural
type can be specified
4) Maximum displacement settings can be specified. This is an important setting because if the node
to master plane distance is higher than this value no alignment can occur for that node.
5) Display options can be modified
6) Advanced settings.

17
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Evaluate — clash check

This function checks whether two or more entities (solids, 1D and 2D members, reinforcements)
intersect each other. A new solid is created in the intersection of the entities; this new solid is called a

collision solid.

Properties n

Clash check (1)

4

*

Show tree of clash5| v

Show collision des... ¥

Show transparent ... ¥
Selection mode Two groups
=l Selection - Fir...

Type of selection  User selection

E Selection - Se...

Type of selection  User selection

Collision tree

User selection Empty selecti cn

User selection Empty selection ...

-

-

-

=
BN
57

Reasons for using the BIM Toolbox

Ob ects in celision: B11 and 57 I

The main reasons for using the BIM toolbox:

- Saves time — using functions convert and align is quicker than creating new entities from general
solids and connecting unaligned entities manually.

- Saves work — the imported model created by an architect in other software needs modification for
the purpose of finite element analysis. Modification by the BIM toolbox is the fastest way to create

a correct analysis model

- Keeps original structural model — in the same project both the original shape designed by an
architect and the analysis model created by a structure engineer are kept. This makes it easy to

compare if both models match.

18
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Example 1: Importing an IFC-file

Importing the IFC-file

*Import the project ExampleO1.ifc (file > import > IFC 2X3) into SCIA Engineer with the following
import options.

Ifc Import Options *
Import entities Geometry
[#] 1D members (®) as members
2D members Oas reference model
Reinforcement
[+] Tendons [] &nalysis shape only
Others []Run member recognizer
Tendons Material table
(®) as internal
| ChooseFile... | | Edit |
() as free
Storeys Mational code

E— ]

After importing the IFC-file you can see that the structure is already converted to native SCIA Engineer
1D-members and 2D-members because they use the SweptSolid shape representation. Only the pad
foundations are not converted to native SCIA Engineer objects.

BIM toolbox

*Convert the foundation slabs from general solids to native 2D-members via the BIM Toolbox. Select
all the pad foundations and go to BIM Toolbox > Convert > double click on General solid into plate/wall
and click on OK to convert them.

19
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In the wired view of the model it is clear that this project needs to be aligned in order to be able to
realize a connection.

|- \%\

*Align the entire project as follows:
Go to BIM Toolbox > Align > double click on Align

o Do you want to proceed with all entities?

Yes MNo Cancel

Make sure that you tick on the following align properties: Live preview, all master planes.

When clicking on the current action tick box you can see the preview of the alignment appear in the
form of blue lines. This gives the user feedback of the chosen alignment settings before running the
alignment.

A  Properties I x
Align (1) ~

Alignment Info
Show alignment ~

El Master plan

Al action
‘ ﬁ Current action - All 1D member types, All 2D membe| [j UC5 XY planes
LCS planes (1D

W
W
Extend 1D mem§ v/
v
W

Conflicts Master planes  Log Actions preview

LCS planes (2D .

Extend 20 mem.
I 2 Limits

e ... 0,400

Min. angle bet... 1,00

= Correct an...
GCSmainpl., ¥
UCS XY planes

E Actions (alig...

= All 1D and ...
All 1D membe...
All 2D membe... ¥

Beams to

Columns to
Plates to
Walls to
Max. node-to-... 0,310
Max. total displ... 0,510
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The master planes that are going to be used can be visualized by going to the tab “Master planes”.
If you click on planes you can see the master planes appear in the model.

Alignment Info

Master planes  Log

Actions preview

[-IPianes

- ixed planes
([ Horizontal
=-[~12D member planes

B --beam Bracing 4 X¥

We want to execute an alignment in an orthogonal matter (horizontal and/or vertical). Therefore the

diagonal master planes shouldn’t be used.

*Tick off the following master planes.

Alignment Info

Conflicts Master planes  Log

Actions preview

FAuCs fixed planes

member planes
Horizontal
member planes
(- [Avertical
-|_|beam Bracing
D beam Bracing 2 XY

---Dbeam Bracing 3 XY
---Dbeam Bracing 4 XV

*Run the alignment

Actions

Run Align

Cancel

Refresh preview

Now you have aligned the entire structure as can be seen in the following picture:
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*The final step is to connect the entire structure via connect members/nodes. Tick on “Check” and
confirm by clicking on OK. After connecting the members the check structure data will be started.
Execute the check to delete duplicate nodes.

Now you are done with the modelling part (i.e. importing and converting an IFC project to a calculation
model).

*Do not close this project as it will be used in example 02

Example 2: Updating and exporting an IFC-file

Example 2 builds further on the model obtained in example 01.
In this example the project of example 01 will be updated by Example02.ifc

Updating a project via IFC

*Go to file > update > IFC 2X3: select Example02.ifc

Use the default IFC import options by clicking on OK

*In the project comparison window deselect the changes & deleted entities of the original project. The
changes (in yellow) are detected because we have aligned and connected the project in example 1.
We do not want to undo these actions therefore you should untick these.

% Update from another project o w

iAlR 2l Boih e e AAAANRXBH BP|e

A

Change

Mew entities
4] e Deleted entities
= Change:

Geometric changes

General structural
Member LCS

< > T
Ready CAP| NUM| SCRL

I Accept | Close

* Next click on accept to import the new entities.

BIM Toolbox

* Use the BIM Toolbox to align and connect the newly added elements in the project.
The end result should be as follows:
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Analyzing the structure
*Optional step: add a subsoil under the pad foundations + add a surface load on the slab - calculate
the project.

Exporting the modified structure to IFC

*Once finished the project can be exported into a new IFC-file via file > export > IFC 2X3 or IFC 2X3
compressed. This IFC-file contains all the modifications executed in SCIA Engineer. The draftsmen for
instance can load this IFC-file into his drawing software (e.g. Allplan, Tekla Structures, Revit
Structures, ...)

Example 3: Extracting information from a reference model

Example 3 is a project that is made based on the information provided in the IFC-file that is imported
into SCIA Engineer as a reference model. This can be done in the import options as follows:
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""" ort Options >
Import entities Geometry
1D members () as members
ZD members (®) as reference model
Reinforcement
[] Tendaons [[] Analysis shape only
Others |:| Run member recognizer
Tendons Material table
(®) as internal
Choaose File... Edit
() as free
Storeys Mational code
[+] Import storeys ﬁ_ Change...

OK Cancel

Importing the geometry as a reference model basically imports the entire IFC-file as solids. These
solids can provide information such as the position of the HVAC, wall openings, ...

*The reference model is already imported in this project. For instance we can visualize the structural
model in combination with the reference model of the HVAC. This can be done by using the following
layer activity: -

fEFeramrn, [ sHAl tHs. 6 R R &

B Layer activity »
Al Bhirla> & > A -V
One layer activity MName STRUCT+HVAC
ARCH A-Mod no
STRUCT+ARCH SHRWLS 7] yes
STRUCT ROF-PLT v yes
—) ROF-FRM Tyes
AL FL&-PLT v yes
FL&-FRM ¥ yes
FL5-PLT v yes
FL3-FRM ¥ yes
FL4-PLT ¥ yes
FL4-FRM ¥ yes
FL3-PLT v yes
FL3-FRM ¥ yes
FL2-PLT ¥ yes
FL2-FRM ¥ yes
FL1-PLT v yes
FL1-FRM ¥ yes
B15LAB ¥ yes
B1-FRM ¥ yes
DIMLAB V| yes
HVAC ¥ yes
All layers active
All layers inactive
| New " Insert " Edit " Delete | I| Closel|

*We can examine the central part of the building by activating the clipping box via view > clipping box >
clipping box on/off
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o

J // ;-‘ 2 . ! r'!ll.ﬂ o gt S

Although we do not need to convert the reference model containing for instance the HVAC into native
SCIA Engineer object but we can leverage this information into the structural model. For instance the
position of the HVAC channels can be used to apply the proper loading (self-weight) on the structural

elements (slabs). Openings that need to be provided into the concrete walls for these HVAC channels
can be localized and inputted easily.

J ’l Tl!]l\'-"

BIM+ platform

The bim+ platform facilitates the workflow of a BIM
project, providing you with a wide range of features
for collaboration. This platform operates in the cloud
(i.e. a BIM server). BIM+ is a service provided by
S N Allplan. It is mainly developed for Allplan but users of
SUGCESSFURLY EXECUTING different software (e.g. Revit) should be able to use it
CONSTRUCTION PROJECTS also because the IFC-format is a vendor neutral
format.

Regardless of the tool you use, you should always check the IFC files you created yourself or you
received from planning partners in two respects:

- Check that the geometry of the building is correct and that the components are positioned
correctly. In addition, make sure that the model is complete.

- Check that the attribute sets (Psets) of the objects include all necessary parameters, attributes
and pieces of information.

Compared with any IFC viewer, the open bim+ platform provides you with many more features and
options. You can use the bim+ platform not only to check data but also to collaborate and communicate
with your planning partners throughout the project.

You can upload multiple IFC models to bim+ and assign tasks, communicate on this platform. The

communication between all the partners happens via BCF(= Building Collaboration Format). BCF is a
relatively young format derived from IFC. Whereas IFC as a neutral format is used to exchange models

25



Integration with BIM workflows — SCIA Engineer 17

and building information in a BIM project, BCF is the format planning partners and project participants
use to communicate.

BCF

BIM Collaboration Format
support

Example project in BIM+

A project has been uploaded to BIM+; this can be done in SCIA Engineer via File > Export > bim+

N |
blm scia-4 » bimplus Scia demo > BIM Viewer

A SERVICE BY ALLPLAN

v Project details

[5» Manage project - l
\ 1

g

| can see that | have got a task assigned to me, if | click on it | can see that | have to calculate the
reinforcement of a plate.

bimplus Scia demo

(=

B

< o

Models

> SCIAModel * @
> Structural Model $ ®

Building structure
v bimplus Scia demo @ [
3 Structural Model @

@

> SCIA Model

. [l
Im scia-4 > bimplus Scia demo > BIM Viewer
A SERVICE BY ALLPLAK
" ¥ Project details Tasks (2) Search T
bimplus Scia demo No. Type Title Author Person responsible Modified Due Date Priority Status
2 Problem Added objects Bert Van Overmeir 24.01.2017 Medium
i
&
Y
[ Manage project
Models
> SCIAModel t 3
> Structural Model * @
Building structure
v bimplus Scia demo @ [
> Structural Model O
» SCIAModel @

4 4

The structural engineer should calculate the reinforcement of that plate in SCIA Engineer and export
these reinforcement areas via an .asf-file to Allplan. This can be done in SCIA Engineer when obtaining
the reinforcement areas by clicking on export to CAD.
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Once calculated the .asf-file can be attached to the task and the task can have a ‘closed’ status.

‘Calculate reinforeement| ﬁ]- [:]1] X

Task properties

ERIEIEAE] [ Y

Add attachment

7 basismodelLifc (399.94 kB)

§ Wap hoev.asf (94.76 kB)

The person who had created the task will be notified by e-mail and in Allplan via the BIM+ interface.

Status:

Priority:

| Medium ‘

Person responsible:

| Hamza Bachir ‘

E-mail CC:

| Comma-separated list |

Due Date:

L]

Type:
| Task ‘

Tag:

More information concerning bim+ can be found on: https://www.allplan.com/en/bimplus.html
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Part 2: Exchange via the Revit-link

The CADS Revit SCIA Engineer link facilitates the bi-directional
exchange of members, loads and supports between Revit Structure and
SCIA Engineer and in doing so plays a vital role in the overall Building
Information Modelling (BIM) process. A structure modelled in Revit
Structure can be transferred to SCIA Engineer for structural analysis
and design using CADS Revit SCIA Engineer link. When the structural
analysis and design has been completed in SCIA Engineer, the updated
model can be sent back to Revit Structure. The modelling - analysis -
design process requires numerous iterations to arrive at the final design.
CADS Revit SCIA Engineer link will save time by avoiding duplication
and reducing errors.

AUTODESK
REVIT

& SCIA
S [

-~

Analytical versus structural?

The Revit link comes down to exchanging the analytical model between SCIA Engineer and Revit
Structure.

In Revit Structure as well as in SCIA Engineer, there are 2 different representations of the

model in each project. These are the analytic model and the structural model.

The analytical model is used for calculations. It is a model in which a beam or column is
represented by a single line. The cross-section that belongs to that beam or column is
assigned to that line, and thus the properties of that beam or column are assigned to that
line as well. A plate or wall in the analytical model is represented with a plane with no
thickness, but the material and the thickness of the plate or wall are also assigned to that
plane. For analysis of the structure (forces and stability), this analytical model is used.

The structural model is used for drawings and shows the volumes. For example in SCIA
Engineer, you must activate the structural model to see a volumetric representation of the
entire model. In Revit Structure the emphasis lies on this volumetric representation, but this
does not ensure a good underlying analytical model at all!' In the end, a modeller will use this
structural model to see how the realization of the project will look like and to create

drawings etc.

=0 X T | L

UC-Universal Columns-Column
UC356x406x634

Structural Columns (1) »| £8 Edit Type

40 5 % vx
; Wall Openings Analytical

Adjustment Link
Edit Analytical Model

Finish Cancel

Structural Columns (1)
3D View: Copy of {30}

l

Base Offset

Top Level

Top Offset

Column Style

Moves With Grids
Materials and Finishes

Structural Material
Structural

Top Connection

Enable Analytical Model

[00 ]
Level 3

00

Vertical

v

»

Metal - Steel 43-275

None

v

imensions

Tdantit, Nats

Now the problem occurs: when you are using the Revit link between Revit Structure and SCIA
Engineer, you are actually exchanging the analytical model. The structural (volumetrical)
model gets neglected and therefore it is important that the analytical model in Revit

Structure is correctly constructed. So the modeller has to understand the importance of a

correct analytical model of the project.
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STRUCTURAL MODEL

=3"

\

ANALYTICAL MODEL

As you can see in the above figure, a good looking structural model can contain a very bad underlying
analytical model. The beam is clearly not connected to the columns in the analytical model.

These issues can be prevented in Revit Structure by maintaining the analytical model or you can
correct these issues later on in SCIA Engineer via the BIM Toolbox.

REMARK: The reason that the link between Revit and SCIA Engineer only works with Revit
Structure is because Revit Structure contains an analytical model while Revit
Architecture does not contain an analytical model.

The Revit-link

Before using the link make sure that you have referred/linked the structural template with Revit as well
as the family paths.

This can be done in Revit via options > File Locations.

Options

General

User Interface
Graphics
Rendering
Check Spelling

SteeringWheels

ViewCube

Macros

X

Project template files: The first five project templates will appear as links on the
Recent Files page.

tE
i Structural Template C:\ProgramData\Autodesk\RST 2017\ Templa:

+*

=]

R Browse for Template File

? X

o ¢ B ¥ E]l vews -

Look in: UK
[ Eureaublad

ProgramData

Autodesk
RST 2017
Templates

T
& BDromstation (I:)
== Temp (Whdsictfil1) (T:)

== hamza$ (\HDSICTFILL) (U:)
= Stnnort Mhdsictl 1 ()

Preview
+

In the above picture you can see a reference to the structural template “Structural Analysis-
DefaultEUROENU.rte” so that the standard families which are related to this template can be used in

Revit Structure.
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The same needs to be done for the libraries as follows:

Options X
General Project template files: The first five project templates will appear as links on the
Recent Files page.
User Interface
1E Name Path

Graphics M Structural Template {C:\ProgramData‘\Autodesk\RST 2017\ Temp...
Rendering +

Check Spelling =

SteeringWheels

ViewCube

Default path for user files:

Macros
| Ci\Users\Hamza'Documents | Browse...

Default path for family template files:
| C:\ProgramData\Autodesk\RVT 20 17\Family Templates\English | Browse...

Root path for peint douds:

| C:\Users'HamzaPocuments\PointClouds | Browse...
Places x
e LWarv Path

1E r Structural template CA\PrograrmData\Autodesk\RVT 2017\ Libraries\UK I

+E

@

=]

Corce b

In Revit Structure, there should be a tab ‘CADS’. This tab is installed by the Revit Structure plug-in.
BE@'C‘{I'W = :"{‘\.E@ A L3 Concrete stru... E’Elg ‘ﬁg’gsignln - ®'

- -
' R B L e Getting Started
X @ = w =) b [ Check List
3 = : ; & Best Practices
Options Consistency Review &Y Show Review &' Select . @ About

Export  Unexported Import Imported @ Help
CADS Revit Scia Engineer Link

b | Type a keyword or phrase

Node format

The user can define the node format via Options > Node Format. Because the node numbers aren’t
always generated in Revit Structures. This Node Format will be used for the naming of the nodes in
SCIA Engineer.

CADS Revit Scia Engineer Link
Node Format

| NodeNomePrei (@] ]
1 Node Number Stat

[ ok ]| conce

Py

Consistency checks

It is recommended to execute a consistency check before exchanging a model from Revit Structure to
SCIA Engineer in order to be sure that the analytical model is correctly generated and connected.

It is recommended to apply the following setting in Revit Structure:

Go to manage > Structural Settings > Go to the tab: Analytical Model Settings > Tick on ‘Member
Supports’ and ‘ Analytical/Physical Model Consistency’.
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te  Analyze Massing & Site Collaborate  View  Manage  Add-Ins  CADS  Modify =

Main Model -

St Structural Settings x

Symbolic Representation Settings  Load Cases  Load Combinations  Analytical Model Settings  Boundary Conditions Settings

Automatic Checks
Member Supports l Analytical / Physical Model Consistency l
Tolerances
Support distance: | 300.0 Analytical auto detect - Horizontal: | 300.0
Analytical-to-physical model distance: | 150.0 Analytical auto detect - Vertical: | 300.0

Analytical Link auto detect: | 300.0

Review & export — Review & import

With the review functionality a model comparison can be made between the current model in Revit
Structure and the to be imported/exported model. The user has then the possibility to select which
new/modified/deleted elements should be exchanged or not. This functionality will be clarified with an

example later on.

Show Unexported

The elements that couldn’t be exported can be localized and highlighted in the model via Show
Unexported.

Select imported
The imported elements can be chosen based on the following criteria:

i3 Rt R T Getting Started
X Y =P of Crcki
& Best Practices

Options Review &  Show Review & | Select | @ About
- Export  Unexported Import Imported ( Help
PE——

CADS Revit Scia Engin' All changes

Mew elements

Jroperties X Geometry
Section size
@ 3D View - Material type
EE——
Documentation

If you are searching for extra documentation/help, then the options ‘Getting Started’, ‘Best
Practices’, ‘Help’ and ‘Check list’ can be of great help to you. Also the option ‘About’ will give you
the version of the Revit link, but also the release notes (improvements in the last patch of the
Revit link in comparison with the previous one).

Options
There are several functions which affect what can be transferred to the SCIA Engineer. These
functions can be found in the Options dialogue.
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mﬁ] CADS Revit Scia Engineer Link
Options
1) Mational Code - EC-EN > v || Export
Intemal Edges with Beams Mo
2} Launch Scia Engineer No > Revit Foundation Slab as Slab
. . . 16162 v Revit Isolated Foundation as Foundation Block
3 ' Scia Engineer Version vlE /1 ;
4) Export Selected ftems Only [ Ignare Load No
Export to Scia Engineer lgrore Load Combinations Mo
- Craste New lgnore Member Release Mo
Autodesk Revit™ lanore Slabs No
SCIAENGINEER 7 Jianore Suppor No
lgnore Walls Mo
5) Import from Scia Engineer v || Import
— Analysis results No
Autodesk Revit's Update 2D Member Openings fes
SCIAENGINEER i [ ==n My
Material as Unknown Mo
Mapping Tables
6 ) Prefemed Tables User Table Analysis results
Set "fes'to import analysis results from Scia Engineer.
Section Parameter Mapping Requires "Structural Analysis Toolkit’ from Autodesk Exchange Apps.
CADS

1) National code: If your project in Revit Structures or in SCIA Engineer uses for instance Eurocode
profiles / materials you should choose the Eurocode as national code.

2) Launch SCIA Engineer:
YES if you want to use the direct exchange method (project is directly exported/imported and
opened in SCIA Engineer/Revit Structures.
NO if you want to use the R2S file exchange method (project is exported into an .R2S-file
format).

3) SCIA Engineer version: The used SCIA Engineer version should be specified by browsing to the
following folder for example: C:\Program Files (x86)\Scia\Engineer 16.1\

4) Export selected items only:
When ticked on: only the selected items will be exported
When ticked off: the entire project will be exported

5) Export or import buttons to start exchanging model data

Mapping tables:
- Preferred tables:
In the preferred databases you can set your own preferred mapping tables by modifying its priority.

- User tables: when a cross-section or material cannot be mapped during the export the Revit-link
will prompt the user to map it manually. After mapping it manually this mapping information will be
stored in the user table so that it can be re-used in the future.

- Section Parameter Mapping: In here you can map the parameters of parametrized cross-sections
if present in the project.

6) Mapping tables: In this section the mapping (= linking) of materials and cross-sections between
SCIA Engineer and Revit is defined.

7) Options: in the options dialog you can specify which objects or results should be exported/imported
or modified when using the Revit-link.

Methods of exchange

There are two ways in which a model can be exchanged between Revit Structure and SCIA Engineer:
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- Direct exchange method: In this method the model is transferred directly between Revit Structure
and SCIA Engineer without the need of any data exchange file (*.R2S-file).

Revit Structure to SCIA Engineer

SCIA Engineer to Revit Structures

ﬂﬁ] CADS Revit Scia Engineer Link

Actions
National Code - EC-EN -
Launch Scia Engineer fes -
16.1.62 ~

Scia Engineer Version
Export Selected tems Only [ ]
Export to Scia Engineer

oy B Create N
AutodeskRewt“D ot few

SCIAENGINEER
Import from Scia Engineer

Autodesk Revit’
SCIAENGINEER

ﬂﬁ CADS Revit Scia Engineer Link

Actions
National Code - EC-EN ~
Launch Scia Engineer s hd
16.1.62 A4

Scia Engineer Version
Export Selected ttems Only []
Export to Scia Engineer

=] Create N
Autodesk Revit™ e few

SCiAENGINEER

Import from Scia Engineer

Autodesk Revit’s
SCiAENGINEER

- R2Sfile exchange method: If you have either Revit Structure or SCIA Engineer licensed on your
system then you can exchange modes using a data exchange file in the *.R2S format.

Revit Structure to SCIA Engineer

SCIA Engineer to Revit Structure

ﬂﬁ] CADS Revit Scia Engineer Link

Actions
B e v

No b

Mational Code

Launch Scia Engineer

Scia Engineer Version 16.162 -

Export Selected tems Only []

Export to Scia Engineer

) Create N
AutodeskRewt‘) e New

SCIiAENGINEER

Import from Scia Engineer

Autodesk Revit
SCIAENGINEER

File | Edit View Libraries Tools Modify Tree Plugins  Setu)

‘R RE
Cpen Ctrl+Q : =] &
s

Project manager

Mew Ctrl=N -

o @

,_
=

Close

Close All

Save Ctrl=5
Save As

Save All

[_].. s -
8@ vew project(esa

Update 4 % Viewer project | esav)
i at

Print Data
Print Picture

- 1 rdllcarct \Nacktnni Praiart
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Example 4: R2S File Exchange Method

Exporting a Revit Structure project

To prevent errors that can occur, make sure that all users have full read & write rights on the
following folders (go to properties -> security), and make sure they are not ‘read-only’:

- C:\Program Data\CADS\Revit to Scia Engineer\

- C:\Program Files (x86)\Scia\

In Example 4 a simple steel frame is modelled in Revit Structures.

Domnr

*Now change the view towards the analytical model.

r0 Bk L GEHER 6 mfﬁ <
el

scts. 0 = Main Model
This is the model that will be transferred by the Revit link. If there is nothing here, then you are

not using the correct families. Also if the lines of the columns and the beam do not connect, then
you must manually change the analytical model to correct this.
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Also make sure that each element which you want to transfer, has ‘Enable Analytical Model’
activated, and that there is a ‘Structural Material’ indicated for that element. Revit Structure does

not require a material for each element, but the Revit link does require that each element that you
want to transfer has a material.

Properties x
~ . H-Wide Flange Beams s 00 ey,
* HEA300

Structural Framing (Cther) (1) v Edit Type
Start Extension )

End Extension
Start Join Cutback

~

End Join Cutback 127

yz Justification Uniform
y Justification Qrigin
y Offset Value 0.0

z Justification Top

7 Offset Value 0.0

Aatc

Btructural Material Steel, 45-345

Stick Symbol Location Center of Geometry

Start Connection MNeone
End Connection MNeone
Cut Length 3684.0
Structural Usage Other

Start Attachment Type  End Elevation
End Attachment Type End Elevation
Camber Size

Nurober of studs
Enable Analytical Model

Length
Volume

Elevatine =+ Trm

Properties help Apply

Project Browser - ExampleQ4 x
= :D: Views (all) ~
- Structural Plans
Level 1
Level 1 - Analytical
Level 2
Level 2 - Analytical
Site
- 3D Views
Analytical Model

mra

It can be possible that you must still indicate a material. To do this, click on the three dots in the
same line as ‘Structural Material’, and choose the desired material.

* Go to the CADS tab > Options in Revit Structure in order to export the project to SCIA Engineer.
* Export the project via the R2S File Exchange Method (.R2S-file) by using the following settings:

ﬂﬁ CADS Revit Scia Engineer Link *
Actions Options
w v  BExport
Irtemal Edges with Beams Ne
Launch Scia Engineer e Revit Foundation Slab as Slab
Seia Eni Versi w Revit lsolated Foundation as Foundation Block
cia Engineer Version v Export /1 ‘
Export Selected ftems Only [] Ignere Load No
Export to Scia Engineer lgnore Load Combinations Ne
= Create New Ignore Member Release MNo
Autodesk Revit™ Ignore: Slabs Na
SCIAENGINEER© lgnore Support No
lgnore Walls Ne
Import from Scia Engineer v Import
— Analysis results No
Autodesk Revit's Update 20 I\‘!ember Openings Yes
SCIAENGINEER v User Mapping
Material as Unknown No
Mapping Tables
Prefemed Tables User Table Analysis results
Set "Yes'to import analysis results from Scia Engineer.
Section Parameter Mapping Requires "Structural Analysis Toolkit’ from Autodesk Exchange Apps.

CAD

As long as “Launch SCIA Engineer” is set to NO the R2S File Exchange Method will be used.

Close Help

*You will see the ‘CADS Revit SCIA Engineer link’ progress window appear. Here you can see which
items (beams, columns, plates, load cases ...) are recognized by the link. It will also ask where to
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save the .R2S file (which is the file you must import in SCIA Engineer). Save the ‘SCIA Engineer r2s

file’ as ‘Example04’ and choose ‘Save’.

Once the transfer has started, the link will give a message when it does not recognize a certain
item. The link is based on names. In this example, the Revit material ‘Steel, 45-345’ cannot

automatically be linked to SCIA Engineer. This link is called ‘mapping’, and must be added manually

if the link cannot do the mapping automatically.

o

Material Mapping

EN'is not found!
Do you want to add this material?

Category Total ltlems Exported Mot Exported Scia Engineer Version: 16.1.62
3 2 ]

ey 1 National Code: EC - EN

Load Case 8 8 Selection Type: Full Model

Load Mature 8 8

Total 19 15 Create new: Enabled

Revit material 'Steel, 43-345" of material type 'Steel' for the Mational Code 'EC -

Mee Annuleren
Exporting...
Export to Scia Engineer
L (2]

*Click ‘Yes’ and choose the correct ‘SCIA Engineer Material Name’ (for example S355).

ﬂﬁ] Add Material Mapping To User Table

Supporting Mapping Database : Document-Materials

o

Materal Category : |Stee|

Revit Material Name : |Stee|, 45345

Scia Engineer Material Name = ||

S 235
Mational Code - S 715 W

S 275

[ Use as Unknown 5 275 ML
5 275 NANL

Ok [5 355 M/ML

5 355 N/NL

S 355 W

5 420 M/ML

5 420 N/NL

S 450

5 460 M/ML

S 460 N/NL

S 460 Q/QL/QLT

Once the export is completed, you will be able to see the total number of items recognized for
each category, and the amount which has been successfully exported. Not that the separate
elements (structural columns and structural framings) must have analytical lines to be recognized.
On the right side of the window, you will be able to see the log file. This explains how the mapping

has been done for the different materials and cross sections.

- Revit Material “Steel, 45-345” is mapped as “S 355” based on user mapping

- “HEA300” is mapped as “HE300A”

This log file can also be saved by using the option ‘Save Log’ (in the bottom right corner of the

window).
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WS CADS Revit Scia Engineer Link X
Category Total kems Bxported Not Exported I Revit Foundation Slab as: Slab ~
¥ 2 2 I Material as Unknown: Mo
e e 7 7 I Internal Edges with Beams: No
Load Case 3 3 || Exporting..
Load Nature 3 3 ||
Total 19 15 « Revit Material :"Steel, 45-345" is mapped as "S 355" based on user mapping.
Mapped Cross Section(s):
« "HEA300" is mapped as "HE300A™
Summary:
2 out of 2 Structural Columns exported
4 out of 1 Structural Framing exported
8 out of 8 Load Case exported
8 out of 8 Load Mature exported
Total items exported 19 out of 19
End Time : 0119/2017 11:22:13
Total Time : 00:01:55.0976989
L
Export to Scia Engineer is completed!
Please save this Revit model to retain the synchronisation with the exported Scia Engineer model.
= 1 =

If we would not have mapped this material (by clicking ‘no’ for the question to add this material),
then all elements that used this material, would not have been exported.

Importing in SCIA Engineer

*Open SCIA Engineer, and import the .R2S file:
- SCIA Engineer 16.1.1023

i| File | Setup Help
Mew Ctrl+h -
i Open Ctri+0
Project manager
h| Import | e XML File
1 sample Revit-SCIA via IFC Madel.ESA i ReviLTile:
miv Tekla file $ Open
2 Sample Steel Building.esa
- Al | ETABS file .
3 Example01_finished ESA “ v » ThisPC » Desktop » BIMtr
4 C\Users\,.\Example03.esa .ﬁ Steel Detailing Meutral File (SOMNF)
5 DC Riverside LOD-300.esa | SUEEE D Organize - MNew folder
& Example02_finished.ESA ' R .
PrimaWi ~
7 Sample 5teel Building test.esa ﬁ EsabRrimantin i Mame
i Quick access
& Sample Steel Building.esa m E=alln * Q D Exampl 04.r7c
9 U:\Dropfolder\Déma BIM.esa 7 | R [ Desktop -
& STEPSTEEL
Exit I | ; Downloads

SCIA Engineer will ask for a code. The .R2S file is mapped to the SCIA Engineer materials for the
code that was configured in the Revit Link options (in this case the EC-EN). We will use the EC-EN
in SCIA Engineer as well (if necessary, ‘Add’ the correct code). Click ‘close’ if you have the correct

code.

SCIAENGINEER BN

Codes in project

Name
EMEC-EN

Description
EC-EN

[7] Active code

< il 1y
!Eﬂll e
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Now you will see the imported items in SCIA Engineer.

HE300A

HE300A

PP PTSE 3lfcleer LTI |
ra""'"""""' N GX | A | R IR 2 B i jss)tel

Under ‘load cases’, you will also find the load cases which have been transferred from Revit
Structure to SCIA Engineer. These are the same 9 load cases that you could see being exported by
the Revit link (2 pages back). The ‘Load Natures’ from Revit Structure are imported as ‘Load
Groups’ in SCIA Engineer.

SCIA Engineer:

»ox

B Load cases X
Al BEkinagx S SH A -V

icc

bL1 Description

LL1 Action type Variable -
LRI LoadGroup Accidental A
SEIS1 . Load type Static -
SelfWeight Specification Standard -
SNOW1

TEMP1 Duration Short -
WINDH Master load case MNone -

Revit Structure:
Structural Settings x

Symbolic Representation Settings  Load Cases | pad Combinations  Analytical Model Settings  Boundary Conditions Settings

Load Cases
Name Case Number Nature Category -~ Add
1 (DL 1 Dead Dead Loads
2 L 2 Live Live Loads IZEE
3 (WIND1 3 Wind Wind Loads
4 |SNOW1 4 Snow Snow Loads
5 [LR1 5 Roof Live Roof Live Loads
6 [ACCT & Accidental Accidental Loads
7 |TEMP1 7 Temperature Temperature Loads
& |SEIST ] Seismic Seismic Loads
w
Load Natures
MName ~ Add
1 |Dead
T e Delete
3 [Wind
4 [Snow
5 |Roof Live
6 |Accidental
7 |Temperature
& |Seismic
W

Cancel Help
*Now we will change the project in SCIA Engineer, and then export it back to SCIA Engineer. Copy 1
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beam and 1 column, and change 1 cross-section to HEA600.

HEA600 HE300A

HE300A
HE300A
HE300A

Exporting from SCIA Engineer

@ SCIAEngineer 16.1.1023 - [ExampleD4.ESA : 1]

E File | Edit Wiew Libraries Tools Maodify Tree Plugins Setup Window Help
0O MNew Ctrl=N - P 0 0o i g ez e
: Open Ctrl=0 f 5 :
% M. FRRAEARE |
— Project manager —
Close
Main | Close an -
_____ Save Ctrl+5
..... Save As
Save All
Import 4
E_].. P -
Export M New project (.esa)
Update L4 % Viewer project [.esav]
Print Data ST A
Print Picture b b Tile I
s miw | Tekla file
..... 1 Sample Revit-5CIA via IFC Model.ESA Al ETABS file

*The file will be saved as an .r2s file again. This time we’ll name it ‘Example04s.r2s’. Be sure to
unselect everything in SCIA Engineer first, otherwise only the selection will be exported.
Importing in Revit Structure

*Open Revit Structure (with an empty project) and go to the ‘CADS’ tab. Choose ‘Import’ (which you
can find both in the CADS-tab as in the options dialogue) and select the ‘Example04s.r2s’ file.
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m CADS Revit Scia Engineer Link

Actions

National Code
Launch Scia Engineer

Scia Engineer Version
Export Selected ltems Only []
Export to Scia Engineer

Autodesk Revit®
SCIiAENGINEER

Import from Scia Engineer

(1]

Autodesk Revit”,)

SCIiAENGINEER

Mapping Tables
Prefemred Tables

B ==
No
16.1.62

Create New

lzer Table

Section Parameter Mapping

CADS

Options
+ BExport

Intemal Edges with Beams

Revit Foundation Slab as

Revit Isolated Foundation as

+ Export / Import
Ignore Load

lgriore Load Combinations

lgriore Member Release
Ignore Slabs
Ignore Support
Igriore Walls
v  Import
Analysis results

Update 20 Member Openings

v User Mapping
Material 2z Unknown

Analysis results

No
Slab
Foundation Block

No
No
No
No
No
No

No
Yes

No

Set "Yes"to import analysis results from Scia Engineer.
Requires "Structural Analysis Toolkit' from Autodesk Exchange Apps.

Close Help

It could happen that that the ‘HE300A’ from SCIA Engineer is not imported into Revit Structure. It is
mapped correctly, because it recognizes that the HE300A profile is linked to the ‘H-Wide Flange-
Column’ family, but the problem is that the Revit link itself cannot find this family (Error: “The revit
family file ‘H-Wide Flange-Column’ is not found to load the section 'HE300A’ ”). In those cases you
should specify the path to your Revit families (e.g. C:\ProgramData\Autodesk\RVT 2017\Libraries\UK)

as follows:
Actions
National Code - EC-EN
Launch Scia Engineer No
16.162

Scia Engineer Version
Export Selected ftems Only []
Export to Scia Engineer

Autodesk Revit®
SCiAENGINEER

Import from Scia Engineer

Autodesk Revit's
SCiAENGINEER

Mapping Tables
Frefemed Tables

CADS

Create New

Uzer Table

o

Cptions
v  BExport
ﬁlm Preferred Databases

Belgium Beams

Europe Specific Sections
General Section-Imperial
General-Matenials
General Section-Metric

Metric Sections - LIS

Metherlands Columns

Metherands Beams

SlimFlor Beams

*

VT | o~ Pioty

Mapping Rules
Cross Section | Do not Use

Material Do not Use

Source Mapping Rules

Target Mapping Rules

L

Rewvit Family Mapping

Rewvit Famity Path

Cancel

Close Help

If the import went successfully, you will see the same structure as you had in SCIA Engineer:
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Example 5: Direct Exchange Method

Example 5 consist of a steel fabrication hall with an administration part in concrete.

Directly export a Revit project in SCIA Engineer

*Export the project via the Direct Exchange Method to SCIA Engineer. This can be achieved by
applying the following setting in the options dialog.
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ﬂﬁ] CADS Revit Scia Engineer Link
Actions
National Code

Launch Scia Engineer

Scia Engineer Version 16.162 >

Export Selected ttems Only [
Export to Scia Engineer

-] Create N
Autodesk Rewt“‘) st few

SCIAENGINEER

*During the export you will be prompt to manually map the material ‘Metal — Acier’, click on yes to map
it correctly to the SCIA Engineer material S235
Material Mapping >

Revit matenal 'Metal - ACIER' of material type " for the National Code 'EC - EM' is
not found!
Do you want to add this material?

ﬂﬁ] Add Material Mapping To User Table X

Supporting Mapping Database : Documert-Materials ~

Material Category : Steel i
Revit Material Name : [Metal - ACIER] |
Scia Engineer Material Name v|
National Code : [EC-EN |

] Use as Unknown

Ok Cancel

* A manual mapping of the material ‘Concrete — Cast-in-Place Concrete’ should be done. Correctly link
it to the SCIA Engineer material C30/37

Material Mapping ot

Revit matenal 'Concrete - Cast-in-Place Concrete’ of material type "' for the
Mational Code 'EC - EM' is not found!
Do you want to add this material?
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ﬁlﬁ Add Material Mapping To User Table x

Supporting Mapping Database : |Doamu-tﬂeluids ~ |

Material Category : ~|
Revit Material Name : Concrete - Castin-Place Concrete |
Scia Engineer Material Name : w |
Nationial Code : |EC-EN |

] Use as Unknown

L Ok | Cenesl

Notice that the project in Revit Structure is automatically exported and opened in SCIA Engineer
without the use of the R2S-file format. This Direct Exchange Method can be used in both directions
(import and export) by using one of both buttons in the options dialog.

Export to Scia Engineer
I

Autodesk Revit”®
SCIAENGINEER

[+] Create New

Impart from Scia Engineer
A

Autodesk Revit
SCIAENGINEER

*Once opened in SCIA Engineer add fixed supports for the columns and hinged line supports for the
walls.

43



Integration with BIM workflows — SCIA Engineer 17

*Next connect the entire structure as follows:
B " Setup for connection of structural entities x

Align structural entities to planes (moving nodes)

Align

Geometrical tolerance

Min. distance of two nodes, node to curve [m] 0,001
Max. distance of node to 2D member plane [m] 0,000
Connect (generate linked nodes, intersections, internal ...
Connect i

Connect 1D members as ribs

Connect 1D members with rigid arms

Max. length of rigid arm [m] 0,100

Create new linked node for master node

Check structure data

Check (merge duplicate nodes, erase invalid entities)

Cancel I_

SCIA Engineer 16,1.1031 >

179 bearns were selected to be connected.
118 beams have not been linked to any slab.
&1 beams have been connected as ribs.

oK

*Execute the check of structure data and click on continue

*Add a surface load on the roof under loadcase DL1 with a value of -2kN/m?2

*Refine the mesh size of 2D-elements from 1,00m to 0,3m in the mesh setup

*Now the Engineer can execute the linear calculation and obtain for example the displacement Uz for
loadcase DL1

Uz [mm] ~  Properties . B ox
03 Displacement of nodes (1) H AT 4
1.0 [
-20 Mame Displacement of nodes
=0 Selection All -
40 Type of loads Load cases hd
50 Load cases bL =
-0 Filter -
e Structure Initial -
&0 Standard v
5.0 Section

-10.0 Edge

-1.0 Values Uz -

-12.0 Extrerme Global -

138 Drawing setup 20

Updating a modified project
*Modify the cross-section of the IPE220 beams into IPE500 beams.
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*An update of the changes made in SCIA Engineer can be send to Revit Structure via the “Review &
Import” functionality.

W R D Getting Started

X I - & b= b [ Check List
) = - & Best Practices

Options Consistency Review & Show Select @ About

Export  Unexported Imported | (7) Help

CADS Rev|

el [

Once clicked on it a communication between Revit Structure and SCIA Engineer will be established in
order to run a model comparison of the changes (cross-section, geometry, new elements, deleted
elements,...).

The following window will appear which summarizes the differences between the updated model of
SCIA Engineer and the current model in Revit Structures.
O

*

CADS Revit Scia Engineer Link - Model Preview

The user can identify visually what has been changed and decide whether these changes should be
imported or not.
*Click on import to start importing these changes into Revit Structures.

45

Revit Scia :
ﬁ 1d Member Name Type Import [ l
Hﬁ 3 360679 Member #360679 PlateRib CrossSection W

| 30693 Menbers3ose3  PlateRb . u

| 90096 Menbers30065  FlateRb s

| 36069 MenbersG0ses  flateRb . u

| 0093 Menbers3os93  PlateRd . ou

| 39009 Menbers3606%  FlateRb s

| 30659 MembersE0699  PateRD |

| 0702 Menbers30m2  PlateRid - ou

| 30705 Menbers360705  FlateRb s

| 079 Members3EO0DI  PateRD |

| W72 Menbersie07i2  PlateRb - ou

| 0716 Menber#s607so  lateRb . u

| 070 MembersS072)  PateRD |

| 07 Menber#S6072s  lateRb . u

| 079 Members3S072  PateRD |

| 30732 Merbers302
| SoISls Membmselsts  lawRb  Cossen
| WSO Merbor#ISH b Oossecion V-
[l Zoom to selection

Cseens | (Do) | o |
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Imported elements can be highlighted into the model via the functionality “Select Imported”. In our case
we can visualize all the changes (in cross-section) via the option “All changes”.

" | Architecture  Structure Systems  Insert  Annotate  Analyze  Massing & 5ite Collaborate  View  Manage  Add-Ins  CADS
g e R |y Getting Started
X [ﬂ = : b @ Check List
: e . A & Best Practices
Options Consistency  Review S-:v Show Review S-lv r’D About
F Export  Unexported Import (7) Help
CADS Revit 5cia Enginll Al changes
Activate Dimensions I Mew elernents
Properties x Geometry
Section size
Material type

An update with model comparison can be performed also in the other direction (Revit Structure >
SCIA Engineer) via the functionality “Review & Export”.

If for some reason certain elements cannot be exported you can always visualize them via the
functionality “Show unexported”.

Mapping materials and cross-sections

The mapping between Revit Structure and SCIA Engineer is based on tables. There are three types of
mapping tables namely: user-defined table, tables based on national codes and mapping rules.

For most standard materials and cross-sections from Revit families, the tables between SCIA
Engineer and Revit Structure are implemented. If you are using different families then the

standard Revit Structure families, then manual mapping becomes much more necessary. Also
families provided by separate Revit Structure dealers are considered as personal families (and not
standard families). The upside is that mapping must be done just once for each material and cross-
section that must be mapped (since the link stores the mapping in a file).

This example is about configuring the mapping and can be used on a simple example with a
nonstandard analytical family. This mapping is always based on the names of materials and
cross-sections.

Preferred tables

This dialogue defines which predefined tables should be used. There are mapping tables
based on national codes and also user defined table in the list.

Actions Options
National Code - & T Preferred Databases X Yes
. _ Ye
Launch Scia Engineer - — Slab
s A | High Proty - p @ tation Block
Scia Engineer Version 16 Belgium Beams
Europe Specific Sections
Export Selected ftems Only [ ] General Section-Imperial :D
Export to Scia Engineer General-Materials Down °
) General Section-Metric No
Autodesk Revit™ Metric Sections - US View No
SCiAENGINEER Netherands Columns No
Nethedands Beams No
Impaort from Scia Engineer SlimFlor Beams ¥ | Low Priority
& Mapping Rules No
Autodesk Revit' Gross Sechon [CRS - Yes
SCIAENGINEER
Material Do not Use o MNo
Mapping Tables
Pref Tables Source Mapping Rules Revit Family Mapping
Target Mapping Rul Revit Family Path B
Section Parameter I L ELLE A ES dy < Exchange Apps.
Cancel

CADS

Close Help

The top tables in the list have the higher priority. The mapping is done preferably by them.
The checkbox can deactivate tables for mapping. The buttons Up and Down is used for
moving the selected table in the list (and thus changing their priority).
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Mapping rules

The mapping rules can be used when mapping by tables is not sufficient anymore. These
mapping rules were the original (old) way to configure the mapping.

Actions Optionz
National Code - & () Preferred Databases e Yes
. ) e
Launch Scia Engineer —— . Slab
. Belgium Columns e Foundation Block
Scia Engineer Version 18 Belgium Beams
Europe Specific Sections
Export Selected hems Only [ ] General Section-Imperial Eo
Export to Scia Engineer General-Materials Down °
B General Section-Metric No
Autodesk Revit™ Metric Sections - US View No
SCiAENGINEER Netherands Columns No
Netherlands Beams Na
Import from Scia Engineer SlimFlor Beams v | Low Priorty
Na
Aut_ﬂdesk Revit Cross Section | 0p pot Lse Yes
SCIiAENGINEER
Material Bo not L== Ma
Mapping Tables
Prefemed Tables Source Mapping Rules Revit Family Mapping

Target Mapping Rules Revit Family Path

Section Parameter I

26,
< Bxchange Apps.

Cancel

CADS

Source and target rules

The mapping rules become necessary when:

- There are too many items for mapping

- There is no sufficient table and the mapping has to be done manually — some specific project or
national code.

The box with choices can set the mapping rule when the mapping tables become insufficient.

There are three options:

- “Do not use”: if the mapping tables are insufficient, the mapping rules will NOT be used.

- “Use If not found”: if the mapping tables are insufficient, the mapping rules will be used.

- “Use mapping rules only”: the mapping tables are ignored, and ONLY the mapping rules will be
used.
Mapping Rules
Crozg Section

Do not Use

Use f nat found
| Use Mapping nles only

Material

Source Mapp apping

(1]

Target Mapping Rules Revit Family Path

Cancel
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What is the purpose of the mapping rules exactly?

The mapping rules define mapping between parts from Revit Structure and parts of SCIA Engineer.
Each rule defines the name in Revit Structure (Source table) and the name for SCIA Engineer (Target
table). This is not based on libraries from Revit Structure or SCIA Engineer but on exact naming.

For example, if | open the “Source Mapping Rule” (or “Mapping Rule For Source Configuration”), | can
select a line in the table, see the Revit Structure name of the section in the preview, and the parts of
the name will be explained in the selected line.
E.g.: L200X100X150 has ‘Type Name’ L, it is an L(AISC)-section in SCIA Engineer, and its
name can be decomposed (with Delimiter X’):

- TypeName: L200

- Depth = 100
- Width = 150
il SectionMapping . O
Mapping Rule For Source Corfiguration Re"”t St ru Ctu re name
—
Delmiter L200X100X150
Type Name  Type Description Target Type Name  Section Type  lem1 ftem2 tem3 temd ftem5 Delimiter
L{AISC) Angle section | TypeMName | Depth Width Weight Naone
PFC ParallelFlangeChanm PFC Channel TypeMame | Depth Width Weight None X
C Channel C Channel TypeMName | Depth Weight None None X

For a section from SCIA Engineer, the same thing can be done. You will see that the Target Type
Name from the Source configuration matches the Type Name from the Target configuration.

T} SectionMapping R O
SCIA Engineer name

Mapping Rule For Taﬁei Configuration

Delimiter L(AISC)200X100X150
Type Name  Type Description Target Type Name  Section Type  feml ftem2 ltem3 ftemd tem5 Delimiter
[ 3 L(AISC) LAngle Angle section | TypeName | Depth Width Weight None
FFC ParallellangeChanni PFC Channel TypeMName | Depth Width Weight None /
C Channel C Channel TypeMName | Depth Weight None None X

The explanation of the name composition:

L{AISCY2000 10001 50
1

kem5 Delimiter

F‘rE'u'iewl

TypeMame Depth Width Weight Mone

Revit family mapping

The Revit family mapping dialog specifies the mapping of the section types to the Revit family
names. This will result in the following procedure:

- An imported (or exported) cross-section will be recognized as a certain section type by

the ‘Mapping Rules for Source or Target Configuration’.

- The ‘Revit family mapping’ will link this section type to a family.
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i Family Mapping O >

Section Type Famity Name Famity Rale ~
uB UB-Universal Beams Frame

UBP UBP-Universal Bearing Piles Frame

M M_M-Miscellaneous Wide Flange Frame

HP M_HP-Bearing Pile Frame

RSJ RSJ-Rolled Steel Joists Frame

L M_L-Angle Frame

PFC PFCH-Parallel Aange Channels Frame

C M_C-Lhannel Frame

MC M_MC-Miscellanzous Channel Frame

ucT UCT-Structural Tee Frame

UBT UBT-Structural Tee Frame

WT M_WT-Structural Tee Frame

MT M_MT-Structural Tee Frame

5T M_ST-Structural Tee Frame

dee M HEE Ml S inbiral Sartinn Eram hd

Save

Revit family path

The Revit family path dialogue allows the user to define the path of another Revit family
which is saved on the computer. The family mapping configuration (mentioned above) will be
able to also look in the folders defined in this setting.

Map selecteren X

Select Family Search Path...

. Bureaublad ]
C:i‘-.ProgmmData?-ﬁ;.rtodeskj‘-.ﬂ‘u"'l & OneDrive
C:\ProgramData‘\Autodesk \RV1

a Bachiri, Hamza
[ Deze pc
Biblictheken
I % = WSB-station (D)
- USE-station (E:)
- USE-station (F:) w

Annueren

Delete oK Cancel

REMARK: The Revit link needs full read & write rights on this folder, and thus it cannot be set to ‘read-
only’.

User tables

It is possible to look at the tables (mentioned in the preferred tables) in detail. This is done in a dialog
which shows the whole database of mapping. These tables are based on the libraries taken from Revit
Structure and SCIA Engineer.

To access them, you can use “User Table” in the options window.

This will result in the following table, where the different tables can be chosen. For each table you will
be able to see how different cross-sections (or materials) are mapped.
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ﬁlﬁ Mapping Tables O
Database : | User Table ~ | Table: |CrossSectionsMapping ~ | Revit famity role fiter by: | All ~
Revit Section Name Revit Family Name Revit Family Role Scia Engineer Section Name  Scia Engineer Catalog Name *
O i — s o g Jwome |
2 20/27 232 SF_f2_Rectangular Frame Rectangle Concrete
3 @0 # Ca0/75 282 _SC_f2_Round_115263_typel Colurnn Cirdle Concrete
4 @60 # Ce0/75 282_SC_f2_Round_115263_type2 Column Cirdle Concrete
5 Fipe45TD Fipe Frame RO101.6X8 Rolled
6 CAE70x7 L-Anales Frame HFLeq70x70x7 Rolled v
£+ >
Add Delete Save

The user table is clearly user defined. New mapping rules can be added in the user table by using the
dialogue button “Add”. Then the user can select the section name in Revit Structure and the
corresponding name in SCIA Engineer. A window ‘Add Cross Section To User Table’ will appear, and

you must follow the next steps (to map for example HE300A from SCIA Engineer with HEA300 from
Revit Structure)

*Supporting Mapping Database: choose ‘Belgium Columns’ (or ‘Europe Specific Sections’ or
‘Netherlands Columns’)

*Family Role = Column

*Family Name = H-Wide Flange Column

*Section Name = HEA300

Then for the options under ‘SCIA Engineer’: Catalog Name = Rolled, and search the section
HE300A. You should have the following options:

ﬁlﬁ] Add Cross Section To User Table x

Supporting Mapping Database : Belgium Columns o

Rewit i
Family Name : |H-‘."a'iu:|e Flange-Calumn v|

Section Name |HE,'-".3DD

Scia Engineer
Catalog Name : |H.;.||e.;|

Section Name : ||.||53[;.[;.,a.] v |

Family Role : |C|:|Iumn o | E

Catalog Id : |-| | &

Ok Cancel

*Afterwards click on OK.

*You will see that there is a new line in the mapping table. Now click on ‘Save’ to keep this
new mapping. This will now always be used if you use the Revit Link
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il Mapping Tables O =
Database : | User Table ~ | Table : |CrossSectionsMapping ~ | Revit family role filter by: | Al ~
1d Revit Section Name Revit Family Name Revit Family Role Scia Engineer Section Name  Scia Engineer Catalog Name *
10 Pot 30%x50 Poteau béton - Rectangulaire Column Circle Concrete
11 300 x 300mm Concrete - Rectangular Beam Frame Rectangle Geometric
12 300 x 400mm Concrete - Rectangular Beam Frame Rectangle Concrete
13 HE-A 160 ARCH TraeHer HE-A Frame HE 1604 Rolled
— R — —
r 14 HEA300 H-Wide Flange-Column Column HE300A Rolled I
v
£ >

You can see how the ‘Add Cross Section To User Table’ is translated to a single line in the
‘User Table’:

0§ Mapping Tables O X
Database : | User Table ~| Table: |CrossSectionsMapping ~ | Revit family role fiter by: | All v
1d Revit Section Name Revit Family Name Revit Family Role Scia Engineer Section Name  Scia Engineer Catalog Name
10 Pot 30x50 Poteau béton - Rectangulaire Column Circle Concrete
11 300 x 300mm Concrete - Rectangular Beam Frame Rectangle Geometric
12 300 x 400mm Concrete - Rectangular Beam Frame Rectangle Concrete
13 HE-A 160 ARCH Traeger HE-A Frame HE 1604 Rolled
(3 HEA300 H-Wide Flange-Column Column HE300A Rolled
W
L4

ﬁlﬁ Add Cross Section To User Table

Supporting Mapping Database : Belgium Columns o
Revit
Section Pare Family Name - |H-Wide Flange-Column ~

Section Name :

Family Fole : |Co|umn v|

Scia Engineer

Catalog Name : [Rglled v|
I *

Section Name :  |4E300,

Catalog Id : |1 | @

Ok Cancel

If you look at other tables (by choosing different ‘Databases’), then you can see that entire
series of mappings are predefined by the system.

i Mapping Tables O X
l Database : Belﬁium Columns « N Table : |CrossSectionshapping ~ | Revit family role fiter by: | Al ~
1d Revit Section Name Revit Family Name Revit Family Role Scia Engineer Section Name  Scia Engineer Catalog Name *
1111 HEA300 H-Wide Flange-Caolumn Column HE300A Rolled
1112 HEA320 H-Wide Flange-Column Column HE3204A Rolled
1113 HEA340 H-Wide Flange-Column Column HE340A Rolled
1114 HEA360 H-Wide Flange-Column Column HE3&04A Rolled
1115 HEA400 H-Wide Flange-Column Column HE400A Rolled
1116 HEA450 H-Wide Flange-Column Column HE4504 Rolled W
>

If the user table contains rules with the higher priority than it must be moved in the list to
the top. If different tables contain the same mapping, then the table that is highest in the list
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will be used in advance to execute the mapping.
* [T Preferred Databases x

1 Belgium Columns ~ [ High Priority
1 Belgium Beams

Europe Specific Sections

General Section-Imperial
General-Materials

General Section-Metric
Metric Sections - US
Metherlands Columns
Netherlands Beams

SlimFlor Beams v | Low Priority
Mapping Rules

Cross Section | Do niot Use " |

Material | Do nat Use w~ |

| Source Mapping Rules | | Revit Famity Mapping |

| Target Mapping Rules | | PRevit Family Path | F

Section Parameter Mapping

The parameters in Revit Structure of used parametrized cross-sections can be mapped with the SCIA
Engineer parameters via Section Parameter Mapping

Revit Family Name: M_Pan Joist With Ledges

Revit Section Name: 150 x 350
Scia Section Name; T g#382777

Scla Parameters Revit Parameters  Parameter Value (mm)
H h v | 500
Adjacent Bea... | ¥ | 250
th Slab Thickness | v [RFd
b v | 150
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The Tekla-link

- T kI " This link is continually improved after every release of SCIA Engineer

o e a but at the moment the IFC exchange proves to be a better solution then
the Tekla-link. If IFC doesn’t offer a solution you can consider using this
link as an alternative for IFC exchange of Tekla Structures projects.

SCIAENGINEER

The link is based on Tekla Structure APl and it supports the export of:

- Geometry of straight beams and columns (beginning- and end-nodes)

- Materials using the mapping database

- Cross-sections due to mapping database or geometrical profiles (except twin profiles)
- Eccentricity, ey,ez

- Member system-lines

- Welded cross-section,

- Hinges.

Although the Tekla-link is a bidirectional link it uses two different file formats for the exchange. If you export
from SCIA Engineer to Tekla Structures the *.s2t-file format (SCIA2Tekla) is used. If you export from Tekla
Structures to SCIA Engineer the *.t2s-file format (Tekla2SCIA) is used. The usage of this link will become
clear by using it in an example.

The main and usually the only thing which is necessary to do is to set the proper path to SCIA Engineer
which should be used. In the right bottom corner in SCIA Engineer box there is an empty item SCIA
Engineer Folder it is expected the path to Esa.exe. The rest of paths, e.g. to templates, is set automatically
during installation.

zepc »[OS(C:J » Program Files (x86) » Scia » Tekla to Scia link I

Naam Gewijzigd op Type Grootte
e template Bestandsmap 4 Configuration dialog for Tekla2Scia link - o x
logs Bestandsmap
mapping Bestandsmap Tekia2Scia link version 2.0.10 CrossSection Mapping Database
report Bestandsmap hitps://www scia net CrossSection map file |C:\Proaram Fies (<8BJ\SCLA|
t Bestandsmap
Eme D:Da:( mar - Tekla Mame  Tekla CrossSection EN-EC Database
aufia did -bestand
3 SciaPluginCfgEditor Toepassing iy UmD UEEED &
= s
T S bestand SCIAENGINEER o =
4] TeklazScia.dil Toepassingsuitbre...
Reports Material Mapping Database
[ tkp.ctg CFG-bestand
Import Template C:\Program Files (<86]\5| Matestal map file C:\Program Files 68B]\SCIA| | .
Export Template C:\Program Files (<BE\\S| | ... Name  Tekla Material EN-EC Database
Type  master Version 2

Logger

Log level ERRCOR ~

Logfile C:\Program Files (cB6)\SCIA\Tekl| Scia Engineer
Folder €)\Scia\Engineer16.1"Esa.axe| | ..

Template C:\Program Files (BBJ\SCIANT:

Material count 23

Common
[] use strict validation madel

Reset Cancel
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Example 6: Using the Tekla-link

The above steel hall is modelled in SCIA Engineer and will be exported to Tekla Structures.

Exporting to Tekla Structures

*Export the file to Tekla as follows: File > Export > Tekla file (an *.s2t-file will be created).

[ File | Edit View Libraries Tools Madify Tree Plugins Setup Window
O Mew Ctrl=N - B B K B|RE <4
Open ciri+0 3 - =
o =Y
Project manager
Close
M Ciose Al
_____ Save ctri+s
Save As
Save Al
Impart »
Export M @ newproject (.esa)
Update M| @ | viewer project (.esav)
e
] —— , | B Graphic format
Print Picture ==hedlle
wn Tekla file
1 CAUsers\,..\3D Hal m——
ZIEsample0limpOIEISCEY @  steel Detailing Neutral File (SDNF)
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*In order to be able to import this project in Tekla Structures it is necessary to open an empty Tekla
Structures project (otherwise it will not work).

»EOC Tekla Structures - New model 8 - [View 1- 3d] ? & login = B X
Steel Concrete Edit Drawings & reports Manage Analysis & design Q
x JIL Twin profile B Bolt - - & x
m é % @ &> & Orthogonal beam = Bolted parts I 7 E
2 3 Weld ~ 2% Assembly -
L Column  Steelbeam  Polybeam  Curvedbeam  Plate = item Column B¢  Window
3 &5
@
MamE /gm0 muEes | O-olAllRr 83 e|[tndad v |["K
mlo/olA| X [d]x »| X 7 |[®]%][ato v[viewplane v] ]
Database stored (o} 0 Pan Current phase: 1 0+ 0 object(s) selected

*Next open Link - SCIA to Tekla 2016 (if Tekla 2016 is your current version) via Start > All Programs >

SCIA Engineer 16.1 > Link — SCIA to Tekla 2016. It is necessary to select the correct version of Tekla
Structures in order to obtain a good exchange.

B sciaengineer 160
B sciaengineer 161

@ Link - SCIA to Tekla 2016

& Link - SCIA to Tekla 2016i

Link _ QCIA +a Talbla 200

je . a
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*In the SCIA2Tekla-link you will need to select the .s2t-file after selecting it click on “Load data to Tekla
Structures” to import it in Tekla Structures.

o5l Scia2Tekla — x
File  Help
1 2
File from Sciz Engineer U:\DropfolderExample6\Example 06.52t I Load data to Tekla Structures. I
Name of new project in Tekla
Scia Engineer model |Anah'sis v ‘
Matesial mapping datat |C\F‘mgram Files {xBG)\Scia\Engineer'IG.T\Addons\rnapping\'l'k‘ I:l ‘ Edit material database |
Cross-section mapping |C\F‘mgmm Files {x&G)\Scia\EngineeﬂG.W\ﬂddons\mapping\Tk‘ l:l ‘ Edit C55 databaze |
Info Wamings Emors Log file | |

INFO : 1 layers are exported

INFC : 1 materials are exported
INFC : 5 cross-sections are exported
INFC : 80 nodes are exported

INFC : 56 beams are exported

*Modify the following two beams from IPE240 to IPE360.

» .

& Beam Properties

. |5t5”d5’d V‘ Saveas | standard |

Attributes  Position Deforming

Mumbering series
Prefic Start number:

[ Part [p [|=0E |
[ Assembly  [A [|=0E

Attributes
Name: | B36 |

HProfile  [IPE360
[ Material: [ 523300

Finish: Scia Engineer Import
e Closs:
\ User-defined attributes...

Exporting to SCIA Engineer

*Export it back to SCIA Engineer as follows:
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In Tekla Structures go to Analysis & Design > A&D models: Click on New > Brows for export folder >

select SCIA Engineer as the analysis application > click OK > Click on export.

& Analysis & Design Models

Analysis model name Analysis applicati... Creation method Results Part count Load c.. Warning count

& pnalysis Model Properties

Save| |Load Vl Save as

Analysis model  Analysis  Job  Output Seismic Seismic masses Modal analysis Design - Steel Design - Concrete  Design - Timber

Properties...
Select objects
Add selected obj

Loa

Refresh

Automatic refr

Analysis model name: | C\Users\Hamza\Desktop\example f\example 6§ Browse for export folder I
Analysis applicatic| Creation method: [ Full mode! -
Export
r Fifter [None s
| |
Secondary member filter |Auto-datect secondary members I v‘
More settings...
1
e
oK Cancel Help...
SRR -~ . rF _4 A T -

*After clicking on export the program will ask you if you want to create load combinations. Click on No.

- Analysis 8 Design Models

C\Users\Hamza\Desktoph...  5cia Engineer—...  Full model

Analysis and Design

There are no load combinations.
Do you want to create the load combinations 7

Cancel

Analysis model name Analysis applicati... Creation method Results Part count Load c...

Ang

ation interface

Open application . Close application

Get results Get results for selected

*A standard warning will appear > click on OK
Analysis and Design
You need to be a suitably qualified engineer to perform analysis and design and experienced in this type of work,
Please check the analysis model to ensure that it is in accordance with your physical medel requirements.

Newver ignore errors or warnings that occur during the calculation of the analysis results.
These should be resolved before the results are adepted for whatever purpose,

Cancel
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*Once exported the .t2s-file (Tekla2SCIA) is created which can be used to import the project in SCIA
Engineer. Open SCIA Engineer and go to file > import > Tekla file: select the .t2s-file

1 x
Type general (0] -
Analysis model Rchasl ~
|Cmss:5edion T
Alpha [deg] 0,00
Member system-line at Centre s
ey [mm] 0
ez [mm] 1}

LCS z by vecter -

®[m]

Y [m] 0,000

Z[m] 980,581

LC5 Rotation [deg] 0,00

FEM type standard -

Buckling and relative lengt... Default T

Layer Layerl S
= Geometry

Shape Line

Bea. node

Mapping tables
a5l Configuration dialog for Tekla2Scia link = O X

Tekla25cia link version 2.0.10

https:.//www.scia net

‘.I TEkIa Name  Tekla CrossSection EN-EC Database

Type user Version 2

SCIAENGINEER CrossSecton count 428

Reports

Import Template C:\Program Files\SCIAY | | .. Material map file C:\Program Files\SCIANTel | | ..
Export Template C\Program Files\SCIAY] | . Name  Tekla Material EN-EC Database

Type user Version 2
Logger
Material count 23
Log level |ERF{OR ~ |
C\Program Files*SCIA\Teklato & | .. Scia Engineer
Log file
Folder |C:\Program Files (x8B]\SCIANEL | ..
Commen T [C:\Program Fies\SCIA\Tekla ]
[ use strict validation model "
Help Reset OK Cancel

In the right top corner there is a path to mapping table for material and cross-sections. The default
tables can be changed by the user, then it is necessary to change the Type from Master to User. This
can be done by modifying both XML mapping tables as follows:

05 (C:) » Program Files » SCIA » Teklato Scia link x84 » mapping

~

~ I, TSN | - S

MName

- Q{_ Program Files\SCIA\Tekla to Scia link x64\mappi g C:\Prog

* [7] TkCssECEN.xml Bestand Bewerken Zoeken Beeld Karakterset 5| pectand Bewerken Zoeken Beeld Karakterset Syntaxis Instellingen Macro Uil
— . L _ - _

#| Cm— I HB R E MR e | OB R s Bh 2| Ay 2 s | EE|
* [] TiriaterialECENxmI | | =l TkCssECENaml 3 |E| TkMaterial ECEN aml J| =] TCssECEN xml E3 |ETkMateriaIECEle J|
- 1 <2xml version="1.0" encoding=' 1 <2xml version="1.0" encoding="utf-8" 2>
* 2 <Database> & <Database>

3 <DatabaseDetail version="2" = <DatabaseDetail version="on id="ins
o+ 4 <Name>Tekla prn E <Name>Tekla =ection EN-EC Database</Name>

. - n il

: = ) g

& <hpplicatio T 2 <hpplicatio ¥="12" majorVersion="12.1" min
» 7 </DatabaseDetail> </DatabaseDetail
» 8 <CrossSectionsMapping> - - B .-

o <!-— HER —->

Even if changes are made only in one of the table the type has to be set to User in both files.

Now you can change or expand the content of the mapping tables.
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Cross-section mapping database

The particular definition of cross-sections start under the line <CrossSectionsMapping>.
The definition of each profile conversion starts with <CrossSection id="number"> and ends
</CrossSection>. Id is only order in the file therefore with each new one please add the previous

number +1.
<CrossSection id="10">

«EzaSectionName>HE100A</EzaSectionName>

cEsaCatangName}EE_CssLib.EE_ErafLib_Rolled.1<IEsaCatalogName>

<E=zaCatalogldsl</EsaCataloglds>

“zMaterialType tvpe="steel"/>

«TeklaName>HEAL1OD< /TeklaName>

“<TeklaTypesd</TeklaTypes

</CrossSection>

The first line defines profile name in SCIA Engineer profile library. The next line says that the profile is
from Profile Library database . It is the only one which is supported for data exchange with Tekla
Structures therefor use always the same string.

On the third line there is the id from SCIA Engineer database. Use a number in the following way:

- number 1 for | profiles

- number 1002 for L profiles

- number 5 for U profiles

- number 6 for T profiles

- number 2 for rectangle hollow profiles
- number 3 for circular hollow profiles

The fourth line defines the material type of the profile which has to be always steel for rolled profiles.
On the fifth line there is a name which is used in Tekla structures database. The last line defines the
profile id in Tekla Structures in the following way:

- for I profiles number 4

- for L profiles number 6

- for U profiles number 8

- for T profiles number 2

- for rectangle hollow profiles number 9
- for circular hollow profiles number 11

Material mapping database

The particular definition of materials start under the line <MaterialsMapping>. The definition of each material
conversion starts with <Material id="number"> and ends </Material>. Id is only order in the file therefore with
each new one please add the previous number +1.

<Material id="1">
<EzaMaterial>5S 235</EsaMaterial>
<E=zaCatalogldsl</EzaCatalogld>
<HationalCode>EC-EN</HNationalCode>
<MaterialType type="steel"/>
«TeklaMaterial>5235J0</TeklaMaterial>
< /Material>

The first line defines material name in the SCIA Engineer material library. The next line defines the id from
the SCIA Engineer database. Use a number (for EC-EN) in the following way:

- number 1 for steel material - S 235
- number 2 for steel material - S 275
- number 3 for steel material - S 355
- number 65 for concrete material - C12/15
- number 66 for concrete material - C16/20
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- number 67 for concrete material - C20/25
- number 68 for concrete material - C25/30
- number 69 for concrete material - C30/37
- number 70 for concrete material - C35/45
- number 71 for concrete material - C40/50
- number 72 for concrete material - C45/55
- number 73 for concrete material - C50/60
- number 74 for concrete material - C55/67

On the third line is the code definition in a format which is used in SCIA Engineer. The fourth line indicates
the Tekla Structures material type. The last line defines the Tekla Structures name.
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Part 4. Other formats for exchanging model data

XML

The general text format XML has been implemented in SCIA Engineer. This format can be used to obtain

easily the information about project input data or calculation results. The format makes it possible to modify a SCIA
Engineer project and even create a new SCIA Engineer project including the new structure and additional data.

This can be achieved not only by means of the text file in XML format, but also through the

programming language that supports COM interface (C++, Visual Basic).

How advantageous is that, following the established rules, the user can define his personal format.

He can very simply by using an interactive graphical environment, select which data will be stored in the

final text file and in what order.

Another interesting feature - useful mainly for programmers of extension modules — is that one can

define his own data structures in the SCIA Engineer database and process these data using the XML format.

Example 7: Creating XML-data

Input of geometry

*Create the following structure in SCIA Engineer.

1000

Loads
LC1: Self weight

LC2: Permanent > line force on roof beams 2kN/m
LC3: Variable > line force on roof beams 1kN/m

Load Combinations

CO1: EN-ULS Set B
CO2: EN-SLS Characteristic
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Export structure data to XML

After creating the load cases and load combinations and applying these on the structure we can create
the XML-file.

*This can be done via Tools > XML 10 Document

It will ask you to load a template. SCIA Engineer has some standard templates in which you can
choose from.

48] Result classes 1 - I X !

Calculation, mesh # Open
[l Steel
-JFE| Integrated Design Forms U <« DocumentTemplates » XML ~ O Search XML » I
Engineering report
&-fsf, Drawing Tools Organize New folder ==~ [ o
H . - ~
@ Libraries ~ MName Date modified Tyl
=-5% Tools 3 Quick access
£ Layers Footer Fils
. [ Deskto
&) Design groups P Header Fils
] Userdefined s.el.e.ctions ; Downloads TitlePage Fill
é;ﬁi:ct;butes definition || Documents [ defaultTOX o
_____ B Cleaner =] Pictures | | dynamic_load_function. TDX O
i cordiooies oo Installatie SEN
| -“fE XML 10 Document | L Google Drive
d 4]
= EOIEprotiefiorary Course documents v < >
File name: v| IDocument temglate i *TDX VI

Open Cancel

e = oo ———p

*Click on cancel in order to not use a template but to create a new XML-file from scratch.
*Click on new to start adding items in your XML-file

DOC - Default [=]1.-)
------ @& Default

BES =0 =% - | If

[ @ Libraries

i & Sets
& Solver and Mesh
@ Structure

@ Solver Files

0 Steel

Description | Default

Embed document templates

Language English (United States) =

REMARK: The order of the added items is VERY important in an XML-file because the XML-file will be
read from top to bottom. For example you cannot define a load case before defining the load groups
because the load group is a property of the load case. This can result in errors when using the XML-
file. Another example is that you cannot input a beam without prior inputting the cross-section and the
nodes because these are properties of that beam. Always keep the logical order in mind so that you
obtain a working XML-file which can be used in SCIA Engineer.

*Try composing an XML-file which contains the entire structure (supports, columns, beams) as well as
the load cases, load combinations, applied loads.
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The below picture should be the end result.

B XML Input / Qutput Document

DOC - Default -l
-4 Default

-{] Project

-] Materials

-[] Cross-sections

-.[] Load groups

-] Load cases

-[7] Combinations

-] Node (Modes)

-] Member 1D (Members)

[ Supports in node (Nodal supports)

-.[] Line forces on beam (Line force)

Close

*Before exporting this data to XML make sure that the content is fully regenerated.

Full regeneration of document

Refresh of document 22
Load settings >
Save settings S
Save template S

*click on export and navigate to the folder in which you want to export this data to XML.

H B &= 0O = oo - 0 | T defaurt =

Dacument Export

File ChUsers\Hamza\Desktop\BIM training'\Project files\Example 07.xml
Type D XML file [usable for data exchange with other systems)
[ e
Open after export
Unicode b
[ peseription

English (United States) [1252]

Modify an XML-file

*Open the generated XML-file with Notepad (or even better with Notepad++).
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*Modify cross-section CS1-HEA200 to an HEA300 profile. This can be done via a replace action

(Ctrl+F).
128
128 <container id="{2127A9B3-36BD-11D4-B337-00104BC3B531}" t="CrossSection.EFP CrossSection.1">
130 <table 1d="AFFF2419-A644-47E4-B51A-0D5CAGEBD23DD" t="CrossSection.EP CssGeometry.l" name="Cross-sections">
131 [ <h>
132 <h0 t="Name"/>
133 <hl t="Catalog ID"/>
134 <h2 t="Catalog item"/>
135 - <h3 t="Parameters"/></h>
136 H <obj id="1" om="CS1">
137 <p0 v="CS1"/>
138 <pl v="EP_CssLib.EP ProflReplac n
139 —nqn
:;; E :gi ?;,,f}’;} Find | ReDIEOEIFind inFiles  Mark
a2 tno c=Nane"/> Fondvhat: [ D 2 T
os s terRotied seetiomr/y| Mo [rEARe [ e
- A
145 - </h> [1n selection
146 H <row id="0">
147 <p0 v="Material"/> Replace All in All Opened
_42 <pl i="152" n="§ 235"/ [ Match whole word arly Documents
149 - </row>
150 <row id="1ns [mMatch case i
151 <p0 gon" /> Wrap around
152 n
:2; | :?iol & Search mode Direction [ Transparency
154 | </p3></obi> ® Normal Oup @® 0n losing focus
155 (O Extended (n, ¥, \t, \0, ... @) Down O Always
156 [ <obj 1d="3" nm="CS2"> () Regular expression [, matches newline 1
157 <p0 v="CS2"/>
158 <pl v="EP CssLib.EPF Profl
159 <p2 v="4"/>
—n (o ST et

fhis is very basic

editing of content in an XML-file. More advanced users would create tools that

generates/modifies XML-data based on user input in Microsoft Excel for example.

*Save the modified XML-file (Ctrl+S)

Update the structure with XML

*Update the current project with this XML-file via File > Update > XML-file

Notice that the prgiect is update (i.e. CS1 is changed from HEA200 to HEA300).

B Cross-Sections

A HBEDF 9> S cEH A

& C51- HEA30D [Name

& €52 - HFLeqT0x70x7 Type

& Cs3- IPET0D Shape type
&5 Cs4 - IPET60 Initial shape

Snurce deccrintinn

= Source and Type descri...

n=wd

Available

Profil Arbed / Structural sha... ¥

| New " Insert " Edit | Delete

s

64
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| Setup | Update all | Close |
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AutoCAD files dwg/dxf

AutoCAD files can be imported in SCIA Engineer and also SCIA Engineer models can be exported to
AutoCAD via .dwg/.dxf

Example 8: Importing AutoCAD files

*Open an empty project in General XYZ with steel as material.
Importing AutoCAD files

*Import the Example08.dwg via Structure > Modelling/Drawing > Import DWG, DXF, VRML97

Layers Entity types Selection mode
Import selected
T [unes ~| | ciear setection
Import all
Cancel
Insertion point Centre i
Sizes
2,033%2,033 X 6,033
Enable all Disable all Enable all Disable all |
Tools
[/ OpenGL in preview window Connect curves 2 Start Run
[JopencGlL selection
[ show all objects Mumber of vertexes on polyline substituting imported spline

[Jimport 3D faces as solids

\

\

< o 11 0 A
The above window will appear which visualizes the AutoCAD file. In this window you can perform
certain manipulations if needed such as:

- Connecting curves

- Connect solids

- Solid smoothing

- Import a selection

- Enabling/Disabling layers or entities
- Modifying the insertion point

*Click on import all and insert it in the origin (0;0;0)
*Convert the lines into the following structural entities:

- Columns >HEA300
- Diagonals >HFLeg40x40x4
- Beams >HEA220

This can be easily done via the ‘select line’ functionality. See an example below for modelling the
columns.
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Structure

x

Properties
Member (1)

=]
Member

Column
2D Member
Load panel
Advanced Input
Model data - Connect members/nodes
Modelling/Drawing
- Line
Dimension Tools
Solid
Open shell
1 Import DWG, DXF, VRMLST
Edit of solids
Bill of material

B E-E-E

x

Name il
Type column (100)
Analysis model Standard -
CrossSection =
Alpha [deg] 0,00
Member system-line at Centre
ey [mm] 0
ez [mm] 0
LCS standard
LCS Rotation [deg] .00
FEM type standard
Buckling and relative lengths Default
Layer Layerl
a
X @
g
RN Iez
Ve e @

Command line

53 |>£t/rufﬁ5®
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-

Exporting or creating AutoCAD files from SCIA Engineer can be done via File > Export > Graphic

Format

StepSteel

SCIA Engineer allows for both import and export of StepSteel files. In addition to the analysis model,
also the structural model can be imported and exported.

The interface provides for the exchange of data with StepSteel and is based on the following

references:

Standardbeschreibung Produktschnittstelle Stahlbau

Teil 1: Emphehlungen fur den Anwender

Teil 2 : DatenModell

Teil 3 : Implementierungsbereiche und Konformitaetanforderungen

DSTV — Arbeitsausschuss EDV

April 2000

The implemented EXPRESS-scheme is PSS_2000_04.exp

Itis recommended to use IFC instead of .stp because the development for it has stopped. You can
do currently more with IFC-files then with .stp-files.

Exchanging files via StepSteel can be done as follows:
File > Import > StepSteel

File > Export > StepSteel

REMARKS:

- Only steel frame structures (i.e. structures composed of 1D members) can be imported/exported
through the StepSteel format.

- Only the PSS_2000_04 file scheme is supported others aren’t (e.g. Automotive scheme,...)
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APPENDIX L: Revit-linkFAQ's

Where are the mapping databases stored?

Question: The Revit link uses mapping between materials and cross-sections of Revit
Structure and SCIA Engineer. This mapping can be edited in the user table. Can | create my
own mapping table? Or copy these mapping tables to another computer?

Solution: The mapping tables are stored in the following folder:
C:\ProgramData\CADS\Revit To Scia Engineer\Revit 2017\Databases.

You can create your own mapping tables by creating your own xml file and placing it in this
folder. You will see your own mapping table in the Revit link if there are no errors in it.
—>Error; if you use the same mapping twice in the same file.

—>Error: if you refer to a material that is not in the SCIA Engineer templates (placed in
C:\ProgramData\CADS\Revit To Scia Engineer\Revit 2017\Templates\Sen).

Problems due to user rights

Access to “C:\Program Data\CADS\Revit to Scia Engineer\Revit 2017\Databases” is
denied

Description: When you want to indicate SCIA Engineer materials or when you want open the
options of the CADS plug-in >the access is denied.

Solution: Go to C:\Program Data\CADS\Revit to Scia Engineer\Revit 2017\Databases and add the
current user under the properties -> security. Also make sure that the folder isn’t ‘read-only’.

Problems during export in Revit Structure

Export Revit: “Material is null, hence not set.”

Description: When exporting in Revit Structure, several elements are not exported, and in the
log file, you will see the following message:

sfevit Material :"Metal - Steel - 345 MPa"™ iz mapped as "S5355" based on user mapping.
gRet Sectign o ra1ouEsTe ds nepped ss= MICS05/ 30597 based oo yseT mapping.
Structural Columns - 135276 : Materiazl = null, hence not =s=t.
§o=T.C MELEr 2. :fMELE. - SCLEEL — o225 HMPET " f TEfred &5 "Cooom fased on user mapping.
Section " 3.7HE" iz mappsd az "C f2,0" hased on user mapping.
uctural Columns - 13522% : Materzszl Z= null, hence not s=t.

- 135701 : Materizal isz null, hence not set.

Solution: The material is null when you have selected an element to be an ‘analytical element’, but you
do not have given it a material in Revit Structure:

% . - - Autodesk Revit Structure 2013 - Mot For Resale Version - Projectd - 3D Vie
k5 al ssing &cSite. horate  Miew  Manags  CADS | Modify | Structural Columns G
E E
(1 % | B Cope - 8§ B A Di D' i e [r-\i‘? on ks
% 9 el o - Ly
ks e o |ee= B e S . B2 e O
i M FAct » &= &~ & — OO W7 0-a i
Madify ; o 2 = s 3 7S Edit | Highlight | Attach
= B @on- 2a | T® 2 2% s |« 26 | Family | Analytical | Top/Base T
| |
Select | Properties | Clipbosrd | Geometyy | Modify | iew |Measure | Create | Mode | Analytical | Modify Cc
Modify | Structural Columns ‘ (V] Moves With Grids
Properties &
H-Wide Flange-Column ol
HEA300
Structural Columns (1) -] Edit Type 25 o,
Constraints A & |3
Colurn Lacation Mar H P o
Base Lewvel {Level 1 [
Base Offset (0.0
Top Level iLevel 2
Top Offset 0.0
Column Style Wertical
Moves With Grids ]
srmermerionn o
Materials and Finishes A
Structural Material : Metal - Steel - 5355
tructural A
Top Connection None
Base Connection :None
Enable Analytical Mocel  []
Dimensions 2
Volume 10,032 m?
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Export Revit: How do | find an element mentioned in the log file?

Questions: During export, there is a problem with a certain element. If | know how to fix it,
then how can | find this element?

Solution:

1. Not exported items can be selected via ‘show unexported’.

2. The element ID can also be inputted directly. If you go to ‘Manage > Select by ID’ in Revit Structure,
you will be able to input the ID nhumber and the element in question will be highlighted in the model.

Manage Images \ )
i j % 3 & ﬂ‘;@ 3¢
r Decal Types ‘W Select by lU|
Manage > Phases | : B — Macro Macro
Lirtks L,.' dting View Wl & aa
Select by ID
Manage Project Phas| odes Ay

clemne the cunenl vic

When an oiiur messaye displays the 10 of a prubletatic eienn

15¢ this tool to locate the clement

Precc F1 for more help

Export Revit: the object is not supported by the Revit link
Description: The model is not exported at all.

Solution: Only analytical elements can be exported. If the model contains any architectural

entities, then they won’t be exported to SCIA Engineer. This also applies for elements for

which ‘Enable analytical model’ has not been ticked on (we refer again to the introduction in

the first pages of this document). If the model is created in Revit architecture then the model must be
edited in Revit Structure in such a way that the objects are switched to the analytical objects.
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