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Introduction

The construction industry is split up in many separate providers, from designers up to building part suppliers;

each party

S using

software
that a major part of the inefficiency in construction is due to inadequate cooperation between the

for

construction partners, resulting in errors, repetitive work, extra costs etc.

di fferent

tasks

There are solutions to fundamentally improve 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 manual will explain the different methods for exchanging BIM models with SCIA Engineer and discuss
the possible workflows and correct procedures to have a good model exchange.

Modules

The SCIA license modules that are needed for exchanging certain data to and from SCIA Engineer are:

MODULE CODE

INCLUDED IN

LINK TO RESOURCE CENTRE

Revit link

Tekla link

BIM toolbox*

Sen.11

Sen.12

Sen.10

Concept edition
Professional edition
Expert edition
Ultimate edition

- Can be purchased as

separate module
Steel edition
Concept edition
Professional edition
Expert edition
Ultimate edition

- Can be purchased as

separate module
Steel edition
Concept edition
Professional edition
Expert edition
Ultimate edition
Precast edition

- Can be purchased as

separate module

https://www.scia.net/en/resource/fact-
sheet/interoperability-bim/senl11-revit-link

https://www.scia.net/en/resource/fact-
sheet/interoperability-bim/sen12-tekla-link

https://www.scia.net/en/resource/fact-
sheet/interoperability-bim/sen10-bim-toolbox

No additional modules are needed for import/export of these file formats: XML, DNF, FGBM, SAF, Bimplus,
BIM Cloud, IFC, IFC compressed, Allplan (IFC), SDS/2, CEA plant-4D, Stepsteel, or graphic formats like jpg,

dwg, dxf, pdf and others.

(*) The BIM toolbox is still available buti t 6 s

Other applications

Another SCIA application that can assist in the exchange of BIM models to

mor e

ef fi

SCIA Engineer, is the SCIA Autoconverter. IFC-models can easily be
converted to an analytical model (SAF-format) to use in SCIA Engineer.

APPLICATION

PACKAGE

ci

ent t aert u

il

LINK TO WEB PAGE

rn to

SCiA

AUTOCONVERTER

Scia Autoconverter

2021-12-14 - LB

Annual subscription

Includes Allplan Bimplus Professional

with 3 users

Validation process
CAD AddOn
API

E I

Issue management

BIM attribute management

https://www.scia.net/en/software/scia-

autoconverter

t

(desi

he

S


https://www.scia.net/en/resource/fact-sheet/interoperability-bim/sen10-bim-toolbox
https://www.scia.net/en/resource/fact-sheet/interoperability-bim/sen10-bim-toolbox
https://www.scia.net/en/software/scia-autoconverter
https://www.scia.net/en/software/scia-autoconverter
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Chapter 1: Analytical model versus structural model

There are several different representations of a model to be considered in each project. The two
representations we are dealing with in SCIA Engineer are the analytic model and the structural model. It&
important to know and understand this, since every export or exchange option uses only one of these
representations.

1.1. Different representations explained

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 by a plane with no
thickness, but the information about the material and the thickness of
the plate or wall are also assigned to that plane.

The structural model shows the volumes and shows how the structure

will be built, so the elements are connected to each other in a realistic

way. It can be used for construction drawings amongst other things. In
SCIAEngineer,i t 6s possi bl erepresentgtienn@f coarsee t hi
the correct settings need to be used to ensure generating it correctly. In

order to see it, you must activate the functionality for the structural

model. In modelling software like Revit and Tekla, the emphasis lies on

this volumetric representation.

SCIA, being calculation software, mainly uses the analytical model. When exchanging models between SCIA
and Revit or Tekla using the plugins, the analytical model is being exchanged and it is very important to
make sure it is properly constructed. The IFC format, however, uses the structural model.

Some modelling programs offer the possibility to generate the
analytical model, but this does not necessarily ensure a good
underlying analytical model at all. As you can see in this
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.

STRUCTURAL MODEL

ANALYTICAL MODEL

1.2. Generating the structural model in SCIA Engineer

In order to generate the structural model in SCIA Engineer, you must activate the functionality for the
structural model in the project settings dialog.

Project data X

Basicdata Functionality Actions UnitSet Protection

GENERAL DETAILED

Property modifiers 4 Subsoil
Model modifiers Soil interaction
Parametric input Pad foundation check
Climatic loads 4 Steel

Mobile loads Fire resistance checks
Dynamics Steel connections
Stability Scaffolding
Nonlinearity 7DoF 2nd order analysis for LTB
Structural model Girders with sinusoidal webs

IFC properties 4 Concrete

Prestressing Code dependent deflection
Bridge design
Excel checks
CADS Composite add-on

0K Cancel

6 LB 1T 2021-12-14



The structural model can then be activated, either via the visualisation options or the view settings from the

context menu (right click).

<

& Unda view change

Visibility
Zoom
Views
Clippingbox
Visualization
@ Global Ul settings
User configuration
L Colours & lines
ﬂi:‘z\ Fonts settings
5 Structural beam types settings
2y Dimension lines settings
:\—!\L—J Line grid manager
Dot grid settings

r Wired model in view manipulations

v v v v v

Ctrl+Shift+G

= Analysis model - volumes
@ Analysis model - axes
£ structural model

ﬂ Generate structural model

Q Zoomall
Q, Zoom cutout
@ View settings for all entities
TT Printtable
i Table to report
T Printimage Ctri+p
L Image to gallery
Ey Saveimageto file
D Copy image to clipboard
:: Screenshot to report
[ Liveimage in scaleto report
D Live image to report
r ‘Wired model in view manipulations
Advanced graphic settings

ti Coordinates info Ctrl+Shift+D

View parameters setting

When the structural model functionality is activated, the properties window will show
a section for the structural model (in advanced mode, so be sure to have all
properties unfolded by showing the red arrow on the top right). Priorities,
alignments, eccentricities and gaps or cuts can be defined here.

The principles are explained below. All settings are explained in detail on
help.scia.net > Modelling > Geometry > Structural model.

1.2.1. Mode

Check [ Uncheck gro... Lock position
¢ m B BE T S W >
W] Check / Uncheck all
Service
Bstructure
style + colour [normal =~
Draw member system line v
Member system line style system line ~|
Uodel type [structoral modet ~1
Display both models |
Member surface v
Rendering rendered ~|
Draw cross saction I
Cross-section style section -l
Effective width of plate ribs
Panal
Structure nodes
Member parameters
Local axes
Show names in tab 0 oK Apply Cancel
"
MEMBER (1) ]
g A
Name B84
Layer steel2 =

Three mode options are available, with varying degrees of settings that will be
automatically handled by the software or must be defined manually.

1 General: Only one checkbox can be changed to lock the geometry.
This mode is most suitable for members with special geometry (like solids

with openings in them for instance).

Imported members often have this mode by default, but this can cause
unwanted behaviour when the members are exported again to IFC.

T Automatic:Set t i

ngs

taken

Default values are shown but can be changed manually.

 Manual: This mode followst h e

are now available for end-cuts.

2021-12-14 - LB
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|l ogic as

6automati c.

6 Aut

Type beam (80)
Analysismodel Standard
FEMtype standard
Cross-section  Rafter - Iw (380; ==
Alpha [deg] 0,00
Member system-line at Centre
ey[mm] 0,00
ez[mm) 0,00
LCS  standard
LCS Rotation [deg] 0,00
¥ BUCKLING
System lengthsand ...  Default -

Material and no. of p.
Secondary member () )

¥ GEOMETRY
Length [m]

Shape
Beg.node NSO
Endnode N88

'v STRUCTURAL MODEL

( Mode Automatic

Priority definition according to member
Priority value
Perp. alignment  default
Eccentricity def. whole member
BEGIN POINT
Eccentricityy [nm] 0,00
Eccentricity z [mm] 0,00
END-CUTS
x-gap begin [mm] 0,00
x-gap end [mnm] 0,00
v NODES
N80
N88
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1.2.2.  Priority

Note that the type of a member plays a role in the default priority settings. These are defined by the number

between brackets, 80 in the example on the previous page. The priority can be changed by choosing another

type or overwriting the priority in the structural model section.

Toexplain this behaviour, | etds | ook at the foll owing e

The first picture shows the visualisation of the analytical model, where
the column and beam are simply drawn to the node.

The second picture shows the structural model, with priority 80 for the
beam and 100 for the column. Note that the shape and orientation of
the cross-section are taken into account to connect the members.

In the third picture, the priority is 100 for the beam and 80 for the
column. The beam is now drawn on top of the column.

1.2.3. Alignment and eccentricities

With the alignment, you can change the way the member is drawn with respect to the member system line of

the analytical model. They are drawn the same way by default. The line is usually in the centre of the cross-

section. You can change this so for example the memberisdrawnunder t hi s | ine, with the
alignment as shown in the picture below. Or you can define the eccentricity values manually, for instance to -

80mm as shown below. Note that these changes only affect the structural model, so the eccentricities will not

generate additional internal forces in the structure when calculating. This can be used when some members

are for instance lower than other members, without changing the analysis model.

T

1.2.4. Gaps/Cuts

With end-cuts, you can define the end detail of the profile manually. A regeneration of the structural model is
necessary before the changes are visible. In the example below, the structure is shown without gap first, and
secondly, a gap of 50 mm is defined between the end of the beam and the column.

o !

LB 1T 2021-12-14

o]



1.2.5. Example with advanced settings

As an example, the following structural model can be achieved with the setting for end-cuts and
eccentricities shown below. (The columns are 3,6m high, the beam is 3m long.) The orange lines show the
analytical model, the volumes are shown for the structural model. Please pay attention to the way the
members are connected in blue.

s

Beam Bracing
¥ STRUCTURAL MODEL w» STRUCTURAL MODEL
I Mode Manual I I Mode Manual I
Priority definition  defined manually Priority definiion  according to member
Priority value 100 Priority value
Perp. alignment  default ~ Perp. alignment  default
Eccentricity def.  whole member I Eccentricity def.  each endpoint |
BEGIN POINT BEGIN POINT
Eccentricity y [mm] 0,00 Eccentricity y [mm] 0,00
Eccentricity z [mm] 0,00 | Eccentricity z [mm] 100,00 |
END-CUTS END POINT
begin x-offset [mm] 0,00 Eccentricity y [mm] 0,00
begin Rz [deg] 0,00 | Eccentricity z [mm]  -100,00 |
begin Ry [deg] 45,00 ENDCUTS
endx-ofset[mm] 0,00 begin x-offset [mm] 178,00
end Rz [deg] 180,00 el ]
end Ry [deg] 135,00 e
end x-offset [mm] 407,00
end Rz [deg] 0,00
end Ry [deg] 132,00

Detailed information for each setting of the structural model can be found on: help.scia.net > Modelling >
Geometry > Structural model.
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Chapter 2: Open BIM & IFC

21. Open BIM & IFC (» #
%% OO

21.1. OpenBIM \)

OpenBIM®! extends the benefits of BIM (Building Information Modeling) by improving the accessibility,

usability, management, and sustainability of digital data in the built asset industry. At its core, openBIM is a

collaborative process that is vendor neutral. openBIM processes can be defined as sharable project

information that supports seamless collaboration for all project participants. openBIM facilitates
interoperability to benefit projects and assets throughout their lifecycle.

OpenBIM ensures that:

Interoperability is key to the digital transformation in the built asset industry
Open and neutral standards should be developed to facilitate interoperability
Reliable data exchanges depend on independent quality benchmarks
Collaboration workflows are enhanced by open and agile data formats
Flexibility of choice of technology creates more value to all stakeholders
Sustainability is safeguarded by long-term interoperable data standards

ogakwnE

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 Data Model.

21.2. IFC format

At its core, buildingSMART enables the entire built asset industry to improve the sharing of information

throughout the lifecycle of project or asset. By breaking down the silos of information, end users can better

coll aborate and cooperate regardless of which software
technical core is based around Industry Foundation Classes (IFC) which was ISO certified in 2013.

IFC is a standardized, digital description of the built asset industry. It is an open, international standard (ISO
16739-1:2018) and promotes vendor-neutral, or agnostic, and usable capabilities across a wide range of
hardware devices, software platforms, and interfaces for many different use cases.

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.

BuildingSMART International awarded SCIA nv as the first company to pass the
certification of the interoperability standar
\ model exchange with SCIA Engineer, as was announced during the international
" BuildingSMART meeting in Waltham (Boston, USA), 11-15 March 2013.
‘ 5 . Exchange P Import‘ A a e =
® Vendor ~ Product + Schema + Requirement' ;xpo,—t % Status ¢ Started + Completed + Report (link) s
|FC2x3 CV20 ?(E::WETSCHEK Scia Engineer  IFC 2x3 cv 2.0 Import Finished ‘f;)WO—O'/ 2013-09-17 ‘h;[ /! '.:,A;“h’ B ‘

ion/getCertificationReport/2
STRUC * NEMETSCHEK Scia Engineer  IFC 2x3 CV2.0-Struct Export Finished 2010-07- 2013-04-16
Scia 13 cert.org

s/ifc/certification/getCertificationReport/104

The newer IFC4 format is supported only for import in SCIA for now. Reference View and Data Transfer
View are supported. In general, all entities and representations which are supported in IFC2x3 are
supported. Additionally, the new shape representation that was introduced, Tessellation, is also supported
in SCIA Engineer.

The status of IFC4 support in SCIA Engineer can be found on: help.scia.net > Data exchange > IFC >
Support of IFC4.

1 Source of all information on this page: https://www.buildingsmart.org/about/openbim/
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2.2. IFC exchange in SCIA Engineer

2.21. Shape representations

Elements can be represented in different ways in the IFC-format. Each representation has its own purpose
and advantages. Some of these representations are shown here to understand the import possibilities and
effects of the export settings that are available.

SweptSolid/AdvancedSweptSolid

A profile (1D element) or flat element (2D element) represented by a SweptSolid is defined and extruded
along a curve or axis. Elements with this representation can be converted to native SCIA Engineer members

after import.

ExtrudedDirection

% ExrudedDirection

-
o
o 7
[’ QJ\,/, ’.r
g =
LN
>
. — T <\IkArblratyﬂbsed?ro“e[‘(—'
= <
@

Objects with this representation can contain information/properties about the geometry such as cross-
section, thickness etc.

Clipping

Normal of BageSurface

ExtrudedDirection

IfeHalf SpaceSalid

An element created by a difference between swept area solids is
represented by O6ClIippingb.

Elements with this representation can be converted to native SCIA Engineer
members after import, with a defined structural model representation.

Boundary representation / Brep

#1208

#1207

-500.,500,,2000, 500.,500.,2000.

T
|
|
|
| v
I
| /y
/m_zm_ e e #1203
/ -500..3007,0 500.,500.,0,
/ X

#1201
~500.,500. 0.

CSG

#1202
500, ,-500,,0.

An element represented by a Brep is described with vertices,
interconnected with lines, in order to define a volume. This is most useful

for complex geometry thatisn 6t easy t o represent

These entities are imported into SCIA Engineer as general volumes
(general solids). In this case, there is a possibility to use the member
recognizer functionality to convert them to native SCIA Engineer members.
This representation lacks information about thickness, cross-section etc.

Like6 Cl i ppi n gSvlids, @ CSG Seprespntation is the result of a difference between solid elements.
These entities are also imported into SCIA Engineer as general volumes (general solids).

2021-12-14 - LB
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Sectioned spine

Elements with haunches or arbitrary profiles can be represented by a
sectioned spine. A sectioned spine is a representation of the shape of a
three-dimensional object composed by a number of planar cross sections,
and a spine curve. The shape is defined between the first element of cross
sections and the last element of the cross sections.

CrossSection
. / Postions(3)
Cross /

Sections[3] /

Cross = _
Sections[2] CrossSection

Postions[2]

K\//_C rossSection

\ Postions([1]
“SpineCurve

Cross =
Sections[1]

Rules that are followed for exporting specific elements according to their possible shape representations can
be found on help.scia.net > Data exchange > IFC > Ifc file format extension.

2.2.2. Profile definitions

SCIA Engineer supports the following IFC classes for profile definition:

IfcArbitraryClosedProfileDef
IfcArbitraryClosedProfileDefWithVoids

IfcCompositeProfileDef L These can be imported as native
SCIA cross-sections.
IfcDerivedProfileDef

=A =/ =/ = =

IfcCenterLineProfileDef

IfcAsymetriclShapeProfileDef 7
IfcCShapeProfileDef
IfcCircleHollowProfileDef
IfcCircleProfileDef
IfcCraneRailAShapeProfileDef
IfcCraneRailFShapeProfileDef

IfclShapeProfileDef L These can be imported as
parametric cross-sections.

IfcLShapeProfileDef
IfcRectangleHollowProfileDef
IfcRectangleProfileDef
IfcTShapeProfielDef

IfcUShapeProfileDef

=A =/ =2 =4 A4 4 4 -4 -4 -4 -4 -4 -4

IfczShapeProfileDef

Other profiles will be imported as general cross-sections in SCIA Engineer.

Rules that are followed for exporting specific elements according to their possible profile definitions can be
found on help.scia.net > Data exchange > IFC > Ifc file format extension.

12 LB 1T 2021-12-14



2.3. Export IFC

A model in SCIA Engineer can be exported to IFC. Remember that it is the structural model, which is
exported, as mentioned in chapter 1. To see the model in the way it will be exported, it is therefore useful to
generate the structural model view in SCIA Engineer. Please pay specialat t ent i on ftnavhidhthe
element is generated in the structural model, as mentioned in section 1.2.1.

2.3.1. IFC/BIM Properties

The f unciFC propertiesdtay be dwitched on in the Project Data. A group of BIM related properties
then appears in the properties window. It has two main parts. The first section has advanced options for export.
The general export settings can be overwritten here for specific elements. The other one is a subgroup
@ttributesd

Project data X
Basicdata Functionality Actions UnitSet Protection
GENERAL DETAILED
Property modifiers ~ | 4 Subsoil o
Model modifiers Pad foundation check
Parametricinput 4 Steel
Climatic loads Fire resistance checks
Mobile loads Steel connections
Dynamics Scaffolding
Stability 7DoF 2nd order analysis for LTB
Nonlinearity Girders with sinusoidal webs
Structural medel
IFC properties
Prestressing
Bridge design
Excel checks
Substitution beam
v v
0K Cancel

Export options

The advanced export options are different for different elements, e.g., &rofiledis only there for straight 1D
members with SweptSolid geometry. The element is exported using the setting in the BIM properties instead
of by the rules defined in the export dialog. If the value is set to default, that means the element is exported by
the rules defined in the export dialog.

ShapeRepresentation and Profile represent the specific export settings for elements as explained in the
previous section of this manual.

The IFC Entity can change the object type of the element in the IFC. For instance, a shell is exported as
Ifcslab by default, but you can choose here to export it as IfcWall.

Attributes

Additional information can be attached to an IFC Entity by means of a d’ropertySetd SCIA Engineer support
the 8Commondproperty sets and their standard properties for all 1D members exported as IfcBeam, IfcMember
or IfcColumn, all 2D members exported as IfcWallStandardCase of IfcSlab and all general volumes exported
as IfcWwall. This means some additional properties can be assigned and will be visible in the IFC in the
PropertySet Pset_ BeamCommon for beams, Pset_WallCommon for walls etc.

2021-12-14 - LB 13
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