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Introduction

IFC - Industry Foundation Classes - is a neutral file format that makes it possible to exchange
information between different CAD systems and other systems in the building and facility
management sectors. The IFC format is ISO-certified and can be integrated into any existing
quality assurance polices your office may have. IFC is developed in part by the IAI - the
International Alliance for Interoperability. Today there are over 600 members with 13 chapters
around the world.

For more information, see:_http.// www.buildingsmart.com/.

GRAPHISOFT has played an active role within the IAI organization since 1996 and supports the
IFC standard, which enables ArchiCAD to communicate with other disciplines within the context
of the building model, and to coordinate a building project entirely in 3D. The building model can
also be exported back to literally hundreds of other systems that support IFC.

BIM, or “Building Information Modeling,” is one of the biggest advances in the building
industry’s working methods since the introduction of CAD software. BIM is NOT synonymous
with 3D projects. Three-dimensional geometric representation is only one part of the digital
deliverables. A project includes non-graphical information, such as calculations that are used in
surveying, facility management and energy calculation. A prerequisite for a successful BIM
project is that intelligent information can be exchanged between different software and even
operating systems, throughout the stages of the building process. This interoperability demands a
neutral file format with an open standard that supports different systems. IFC is such a system,
enabling us to synchronize building models between the disciplines much more easily.

With its user-friendly interface and wide latitude for customization, ArchiCAD enables users to
communicate in an efficient way, to focus on the needed elements and to locate any errors in
design development via IFC data exchange. This chapter has been created to provide ArchiCAD
users an insight into the IFC standard and how it works in ArchiCAD.

Model View Definitions
File Types

IFC Data Types

IFC Element Types
IFC-Related Functions
Working with IFC Data
Export Functions
Import Functions
Change Detection

IFC Translators

Model Filter
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Model View Definitions

Industry Foundation Classes (IFC) are the open and neutral data format for openBIM. ArchiCAD
supports the import, export and data structure of the latest IFC release: IFC2x Edition 3 (third
release of the IFC 2x Platform, IFC2x3 for short) - more specifically, its latest version, the so-
called Technical Corrigendum I, published in July 2007.

An IFC View Definition, or Model View Definition, MVD, defines a legal subset of the IFC
Schema and provides implementation guidance or agreements for all IFC concepts (classes,
attributes, relationships, property sets, quantity definitions, etc.) used within this subset. It thereby
represents the software requirement specification for the implementation of an IFC interface to
satisfy the Exchange Requirements.

Model View Definitions are either defined within buildingSMART International, or by other
organizations and interest group.

ArchiCAD IFC Export and Import supports the following Model View Definitions:

* The Coordination View was the first Model View Definition developed by buildingSMART
International and is currently the most widely implemented view of the IFC scheme. The
main purpose of the Coordination View is to allow sharing of building information models
among the disciplines of architecture, structural engineering, and building services
(mechanical). It contains definitions of spatial structure, building, and building service
elements that are needed for coordinating design information among these disciplines. The
IFC2x3 Coordination View is the built-in and default standard supported by ArchiCAD.

* The Coordination View (Surface Geometry) is a simplified publishing format (i.e. a subset)
of the Coordination View. This format is suitable for viewing (since all IFC viewers support
this format), design coordination, clash prevention during design, and clash checking.
“Coordination View (Surface Geometry)” means that every element will be exported with its
BREP (boundary representation) geometry. This method comes closest to reproducing the real
shape of the element, together with its specialized sections, connections and solid operations.
(However, the element’s parameters are lost, and BREP elements from an imported IFC file
are transformed into non-editable elements.)

Note: In earlier ArchiCAD versions, the Coordination View (Surface Geometry) was known
as Simplified view (BREP only). Other applications may use “Simplified View” or
“Presentation View” instead.

* There are several other Model View Definitions (generally the extended versions of the
Coordination view) specified by organizations or development teams outside of
buildingSMART International. An example is the Concept Design BIM 2010 model view
definition that is supported/required by the General Services Administration (US GSA),
Statsbygg (Norway) and Senate Properties (Finland). The additional MVDs require programs
to provide IFC data above and beyond those of the Coordination View standard - such extra
data include Classification Reference, Space Occupant, Actor and specific property sets and
properties. ArchiCAD’s IFC interface provides the possibility to define, export and import
these data types. As a result, users will be able to fulfill for example the GSA-specific
classifications according to UniFormat and the various OmniClass classes; the COBie
(Construction Operations Building Information Exchange), Statsbygg and Senate Properties
regulations.
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For more information, see IFC Data Types and Working with IFC Data.

All Model View Definitions can be extended by add-on model view definitions which support
additional exchange requirements:

» the Quantity Take-off add-on view adds the ability to transmit base quantities for all spatial
and building elements

» the Space Boundary add-on view adds building elements to space relationships to support
models in thermal and energy analysis

* the 2D Annotation add-on view supports the exchange of additional 2D element
representations and annotations of building models

ArchiCAD supports all of these additional data types.
See Export Options of IFC Translators.
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File Types

ArchiCAD supports the export and import of the following IFC data file formats:

L. Open file ‘ @
Lookin: | Detailed Model o rE-A
D= MName : Date modified Type Size
e
e #®| architectural model.ifc 9/28/2011 11:26 AM  IFC Files 1154 KB
Recent Places . . .
# MEP model.ifc 9/13/2011 10:56 AM  IFC Files 1,794 KB
! | structural model.ifc 9/30/2011 4:02 PM IFC Files 15,422 KB
Desktop
=l
Libraries
[
LY
Computer
. [ Launch a new instance of ArchiCAD
(—L\ Translator: General Translator hd
MNetwork
File name: architectural model ific -
Fesoftype:  [IFCfile {fifc) «] [ Cancel |

All ArchiCAD Projects (" pin; *pla; *bpn)
ArchiCAD Teamwork Project (*plp)

ArchiCAD Teamwork Draft (" ple; *pea; “bpc)
ArchiCAD Project Template (*tpl)

ArchiCAD 2D Lines {*.2dl)

Module File (*.mod)

PlotMaker Layout Book: {*lbk)

PMK Drawing (* pmilc)

Windows Enhanced Metafile (*.emf)
Windows Metafile {*wmf)

Al Images ("bmp; *dib; *de; *jpa; “jpeg; *jpe: “ifif; “.of; “tif; “tiff; “pna; “ico; *.sqi; “psd; *pct; *pict; “pntg; “tga; *jp2; *.gtif; ~Iwi)
DWF File (*.dwf)

DXF File {*.cd)

DWG File (*.dwa)

MicroStation Design File (*.dgn)

HPGL File (*pit

IFC XML file (*ifcol)

IFC compressed file (" ifczip)
Pure test file (")

All test files (*.all)

Clipping test files (" ta)
Google Earth File (" kmz)
Google Sketchlp File (*skp)
CINEMA 4D R11 File (*.c4d)
CINEMA 4D File (*.c4d)

All Files (*.%)

.fc: the default IFC exchange format using the STEP physical file structure

.ifcZIP: IFC data file using the ZIP compression algorithm. It is the compressed version of .ifc
or .ifcXML. An .ifcZIP file usually compresses an .ifc down by 60-80% and an .ifcXML file
by 90-95%.

Note: .ifcZIP is compatible with e.g. Windows compressed folders, WinZip, etc. So if the
recipient cannot read .ifcZIP, then a ZIP extractor application can open the file into .ifc or
AfcXML format.

AfcXML: IFC data file using the XML document structure. This format is recommended for
architects whose partners’ applications cannot read the original .ifc format, but can manage
XML databases (such as budget, energy calculations, etc.). This format delivers the same
model information as the plain .ifc format, but the elements and their properties are stored in a
more informative structure. An .ifcXML file is normally 300-400% larger than an .ifc file.
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IFC Data Types

This chapter summarizes the main IFC data types available in ArchiCAD.
IFC Entity

IFC Container

IFC Type Product

IFC Model Hierarchy

IFC Attributes and Properties
IFC Classification Reference

IFC Assignments
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IFC Entity

In an IFC model, the project information (generated, for example, from an ArchiCAD project) is
represented as a set of [FC Entities - such as elements, materials, and their relationships. Each
IFC Entity (for example, an IfcWall) includes a fixed number of IFC Attributes, plus any number
of additional IFC Properties. The IFC scheme encompasses several hundred entities, of which the
building element-type entities (such as IfcWall and IfcColumn) represent only 25.

[l IFC Scheme Setup

Filter Scheme Elements: Structural -

=8
1 g IfcBeam

2 ffy IfcBuildingElementPart
88 (IfcReinforcingElement)
IfcReinforcingBar

IfcReinforcngMesh
- IfcTendon
\..g@ IfcTendonAnchor
{3 IfcBuildingElementProxy
..... § IfcColumn
.| IfcCovering
----- @ IfcCurtainwall
----- B IfcDoor
-3 IfcFooting

¢ g IfcStairFlight
230 fewall

24 | -y IfcwalStandardCase
25 [ IfcWindow

[ Get Current Project Settings ]

[ Merge... ] [ Export... ]

Some IFC Entities express characteristics of other entities. Some of these correspond to
ArchiCAD attributes. These correspondences are mapped automatically when the IFC model is
generated or exported, or when the IFC model is imported.

ArchiCAD Attribute IFC Entity
Layer IfcPresentationLayerAssignment
Fill Type / Composite IfcMaterial / IfcMaterialLayerSet / IfcMaterialList
Material IfcSurfaceStyleRendering
Complex Profile IfcProfileDef

8 IFC 2x3 Reference Guide



IFC Container

IFC Container is an IFC entity that does not have its own body geometry, but its components
contain the geometry and the material relations. For example, a Curtain Wall placed in ArchiCAD
is an IFC Container (IfcCurtainWall), whose components include frames (IfcMember) and panels
(IfcPlate). Similarly, a stair (IfcStair) imported from an external application is also an IFC
Container, whose geometry-defining components are typically IfcStairFlight, IfcSlab (with
predefined type Landing), IfcRailings, or any kind of entity such as the simple
IfcBuildingElementProxy.

= | 1rc Manager = @
T
e =)
I =-{#] Tekla Corporation o
n‘\‘\‘l’__‘!" gé--x& Undeﬁl:lned r
l:urtain wall =By structural model =
Layer: Finish - Wall =g &_Undeﬁned R

Base Elevation: 0 : IfcBeam (33)

- IE

i
(- IfcMember (192)
T IfcPlate (1)
-« Panel-Dist-025
-« Panel-Dist-026
-« Panel-Dist-027
-« Panel-Dist-028
-« Panel-Dist-029
-« Panel-Dist-030 |
<> Panel-Dist-031
..« - Panel-Dist-032 ™

BE]a =

B--% Assignments

A IFC Groups
IFC Zones
Actors

E& Space Occupants
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IFC Type Product

An IFC Type Product is an IFC Entity that defines a particular style/type of other entities by
relating to them with common IFC Attributes and Properties. For example, [fcWindowStyle is an
IFC Type Product, to which many windows (IfcWindow) refer.

Note: The data (that is, Properties and Attributes) of an IFC Type Product (which can be
imported via an IFC model, or automatically generated within ArchiCAD, as for example
when placing windows) are not editable. They can be viewed in IFC Manager using the
“Element types” view.

See IFC Manager.

IFC Manager @

G2 W " Selected: 1 Editable: 0 |z—
-

E IfcCovering (24) Name Value Unit  Type

(- T IfcwallStandardCase (70) | . Attributes (IfcDoorStyle) -
H SW- 010 B

SW- 010
SW- 010

-T2} IfcDoorsifle
[=EN fDoors e - 01 13 (40

..... E D101
'l 1 +

4 |' 1 3 Create PropertyClassification... Apply Predefined Rule...

10 IFC 2x3 Reference Guide



IFC Model Hierarchy

An IFC model is composed of IFC Entities built up in a hierarchical order. As shown in the
following illustration, each story level (IfcBuildingStorey) has its corresponding story in
ArchiCAD - for example, when you import an IFC model, or apply IFC Manager for your current
project.

See I[FC Manager.
- [7] Project
. Qe
IfcProject - B Project e
/B 0. Ground Flogy
IfcSite =T Columns (1)
- Re- gy
H H e P o ” Ls EE Sfab:;
IfcBuilding = “Project Name 1 o Vs (1)
i SDGEES (U
L R L B0
IfcBuildingStorey = ArchiCAD Story & Wal @

IfcBuildingElement (e.g. IfcWall = ArchiCAD Wall)
IfcSpace = ArchiCAD Zone

Note:

» IfcSite is the geographic position of the IfcProject. It can have a geometry but a geometry
is not required. In ArchiCAD, site geometry is represented by Mesh elements and Site-
type Objects and elements with “Site Geometry” Element Classification.

* ArchiCAD can handle, and so can import, one building (IfcBuilding) only. But it can
import more than one IfcSite, even though the IfcSite is above the IfcBuilding in the
hierarchy. Thus, when importing an IFC file that contains multiple buildings, you can
choose only one to import.

See Step 4: Building or Site Selection.

* However, other applications can export a building’s topography into multiple IfcSites. In
this case, importing the IfcBuilding will import all of the IfcSites, merged into the one
IfcSite that actually contains the imported IfcBuilding. The result is that you will end up
with a single IfcSite and a single IfcBuilding, but the IfcSite includes all of the IfcSites.
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IFC Attributes and Properties

IFC Attributes are the main identifiers of IFC Entities. The names of IFC Attributes are fixed,
having been defined by buildingSMART as part of the IFC 2x3 scheme.

In the case of ArchiCAD, most of these IFC Attribute names are derived from the project. For
example, the IFC Attributes of an IfcWall building element:

* Globalld: the Globally Unique Identifier of the IfcWall in the IFC model.

* OwnerHistory: the assignment of the information about the current ownership of the IfcWall.
* Name: its derived value is the same as I[fcWall’s ArchiCAD ID.

» Description: an optional textual description with a unique value.

* ObjectType: an optional label-type ID with custom value.

» Tag: a label identifier with value derived from and equal to the IfcWall’s ArchiCAD GUID
(not equal to IFC Globalld).
Note: In order to provide fast access, OwnerHistory is directly attached to all independent
objects, relationships and properties. Its components and values are derived from project data
and hidden in the ArchiCAD user interface. It includes for example the owning actor
(OwningUser) of which multiple values are derived from the Person and Organization data.

See [F'C Options.

IFC Manager @
Tl O] 7 selected: 1 Editable: 1 B-
-E 3-_Thi"d Floor - Mame Value Unit  Type
+E IftSpace. (349) - Attributes (IfcWallStandardCase)
- TE§ IfcCurtainwall (8)
v T} IfcCovering (24)
fowallStandardCase (70)
& m Description Structural RC Wall IfcText
SW - 010 . .
ObjectType Reinforced Concrete Wall IfcLabel
& SW - 010 4 oty w
& SW - 010
& SW- 010 [» AC_Pset_RenovationAndPhasing
g sw-on1 3 Pset_ConcreteElementGeneral
& Sw-o11 [ Pset_ConcreteElementQuantityG
| -y SW- 011 =

IFC Properties are additional (mostly IFC Element Type-specific) parameters assigned to an IFC
Entity. IFC Properties can be either standard (conforming to the rules of the IFC scheme defined
by buildingSMART), which are stored in property sets whose names begin with the prefix
“Pset_""; or they can be custom, which are created by the exporting application using any property
name and stored in any property set (the names of these property sets usually contain the name of
the exporting application).

Examples:

* Library Part parameters can be automatically exported from an ArchiCAD model as custom
IFC Properties.

See IF'C Options and IFC Translators > Export Options.
* Usually (if you are not using mapping rules), a Library Part parameter is exported from

ArchiCAD under its localized name, and with a property set having the prefix
“AC _Pset (Libpart name)”.
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* ArchiCAD’s “Renovation Status” property is automatically converted into a custom [FC

Property, found under the AC Pset RenovationAndPhasing property set.

Some standard IFC Properties have corresponding ArchiCAD properties. In these cases, the

values are transferred between them during IFC model import and export. These IFC Properties
thus have derived values, which can be edited using the corresponding ArchiCAD property.

Among these, the most important IFC Properties are “IsExternal” and “LoadBearing”, whose
ArchiCAD equivalents are the “Position” and “Structural Function” classification properties.

=

- — — ~
i . el b
ailee -
@ 7 Selected: 1 Editable: 1 B-
be structural model - Mame Value Unit  Type
BE’ &_Ull;cdﬁeﬁneés) 3 Attributes (IfcColumn) -
eam — =
IfcElementAssembly (15) ¥ AC Pset RenovationAndPhasing Custom
- IfeColumn (13) Renovation Stakus Existing TfcLabel
""" ﬂ ANGLE Pset_ColumnCommon
""" ] LE [ FireRating IfcLabel =
..... ﬂ ANGLE =
_____ j ANGLE L [ 1sExternal False IfcBoolean
..... ﬂ ANGLE i [ LoadBearing False IfcBoolean
""" [ AnGLE Reference 4003400 IfcIdentifier
..... ﬂ ANGLE
Slope 0 IfcPlaneAngleMeasu'—
..... ﬂ ANGLE [ slep g
_____ ANGLE [ Pset_ConcreteElementGeneral
----- ﬂ COLUMN | & [» Pset_ConcreteElementQuantity... Standard
""" { [coLum [» Pset_Draughting
""" i conn 3 Pset_ElementShading
..... fj coLumn ) .
51 IfcFooting (2) o > Pset_FireRatingProperties
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IFC Classification Reference

A Classification Reference (IfcClassificationReference) is used for arrangement of IFC elements
into a category. You can assign an Item Reference identifier, a classification Name attribute and
some other optional parameters to all project elements (such as the building, the stories, the
building elements, or the zones). For example, classify building elements by the U.S. GSA
standard categories such as OmniClass, UniFormat etc.

You can classify elements with this system both in IFC Manager and the element Settings dialogs.

See Custom IFC Properties and Classification Reference.
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IFC Assignments

Use the IFC Assignments (IfcRelAssigns) to define the relationship between the different project
elements. Each assignment type can have its own IFC Attribute (the most significant is the Object
Type), and standard and custom IFC Properties. ArchiCAD supports four types of IFC
Assignments whose functions are as follows:

* IFC Group (IfcGroup): Use this to group any project elements (building element, story etc.)
together. For example: the column and beam components of a frame are grouped together.

» IFC Zone (IfcZone): Use this to group IfcSpace elements (the equivalent of ArchiCAD
Zones) together. For example: ArchiCAD Zones having the identical function are grouped
into an IfcZone named e.g. “Security Zone.”

» Actor (IfcActor): Use this to assign an actor (person and/or organization) and its role (e.g.
owner, architect, client) to any project element (project, story, building element etc.).
Example: assign the Actors “Project Architect” and “Project Client/Owner” (GSA
requirements) to the (Ifc)Project.

* Space Occupant (IfcOccupant): Use this to define the occupancy relationship between an
actor (person and/or organization) and one or more IfcSpaces or their groups (IfcZone).

Use IFC Manager to create any type of the abovementioned assignments.

See Assignments.
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IFC Element Types

Each ArchiCAD modeling element, building-type object and annotation element has a mapped
pair in the IFC structure (IFC element type). The following table summarizes the default IFC
element types converted from the ArchiCAD elements.

ArchiCAD Mapped IFC ArchiCAD Mapped IFC
Element Element Type Object > Element Type
Subtype
Wall IfcWall or Object > Wall IfcWall
IfcWallStandard Case
(depending on the
geometry)
Door IfcDoor Object > Door IfcDoor
Window IfcWindow Object > Window IfcWindow
Skylight IfcWindow Object > Opening IfcOpeningElement
Roof IfcSlab (predefined type Object > Roof IfcSlab (predefined type

Roof)

Roof)

Shell IfcSlab (predefined type Object > Beam IfcBeam
Roof)
Beam IfcBeam Object > Column IfcColumn
Column IfcColumn Object > Pile IfcPile
Slab IfcSlab (predefined type Object > Slab IfcSlab (predefined type
Floor) Floor)
Stair IfcStair Object > Precast Slab | IfcSlab
Morph IfcBuildingElementProxy
Ramp (Stair | IfcStair Object > Plate IfcPlate
Maker)
Mesh IfcBuildingElementProxy Object > Member IfcMember
(as IfcSite geometry)
Curtain Wall | IfcCurtainWall Object > Tendon IfcTendon
Zone IfcSpace Object > Stair IfcStair
Wall End IfcWall Object > Stair Flight | IfcStairFlight
Corner IfcWindow Object > Ramp IfcRamp
Window
Grid Element | IfcGridAxis Object > Ramp IfcRampFlight
Flight
16 IFC 2x3 Reference Guide




ArchiCAD Mapped IFC ArchiCAD Mapped IFC
Element Element Type Object > Element Type
Subtype

Grid System | IfcGrid Object > Railing IfcRailing

Lamp IfcFlowTerminal Object > Curtain IfcCurtainWall
Wall

Dimension IfcAnnotation Object > Furnishing | IfcFurnishingElement

Level IfcAnnotation Object > Wood Truss | I[fcBeam

Dimension

Text IfcAnnotation Object > Foundation | IfcFooting

Label IfcAnnotation Object > Footing IfcFooting

Fill IfcAnnotation Object > Space IfcSpace

Line IfcAnnotation Object > Covering IfcCovering

Arc/Circle IfcAnnotation Object > Reinforcing | IfcReinforcingBar
Bar

Polyline IfcAnnotation Object > Reinforcing | IfcReinforcingMesh
Mesh

Radial IfcAnnotation Object > Wall End IfcWall

Dimension

Angle IfcAnnotation Object > Electrical | IfcFlowTerminal

Dimension Element

Spline IfcAnnotation Object > Flow IfcFlowFitting
Fitting

Notes:

» The export of Grid elements and 2D elements occurs only if the appropriate option in the IFC
Translator is enabled.

See Model Element Filter.
» The IFC standard does not support the intelligent export of dimensions. Therefore, exporting

dimension elements will result in these elements falling apart into lines and texts
(IfcAnnotation elements).

» In the case of Objects, if you can classify a Subtype (for example, an Object having a Wall-

subtype), then the object will be exported accordingly (e.g. as an IfcWall). Certain subtypes
are automatically assigned the IFC element types that correspond to their group name (e.g., in
case of the “Bed,” “Seating” or “Table” subtypes, its IFC type is automatically set to
“IfcFurnishingElement”, since its group name is the “Furnishing” subtype). If no subtype
exists that corresponds to an IFC element type, then we recommend that you search for a
subtype under IFC2x_Base Object (see illustration below), or use the “Element

Classification” option in the Tags and Categories panel of Object Settings (see later). If no

IFC 2x3 Reference Guide
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such IFC element type exists, then the Object will be exported as a general solid object
“IfcBuildingElementProxy”).

IFC Ifc2x_ReinforcingBar 32D81463-DASE-4EDT-ABES-8AFC2156E2CE @

Select Subtype... Ifc2x_ReinforcingBar I:‘ Template Flaceable

Displa \ariable Type Mame Value

2 =5 . .
A Dimensicn 1 1000 -

irmenzicon 7 1000

[+- Element Component -
[+ Equipment Element

[+ Furnishing

- Grid Element Marker
[ENIFC2x_Base_Ohbije

.. Ifc2x_BuildingElementPart
.. IFC2x_FillingDoor

.. IFC2x_FillingWindow

.. Ifc2%_Footing

.. Ifc2%_Member

... Ifc2x_Pile

... Ifc2x_Plate

- IFC2%_Ramp

.. IFC2%_RampFlight

.. Ifc2%_ReinforcingBar

.. Ifc2%_ReinforcingMesh

.. IFC2%_Roof

.. Ifc2x_Site

. IFC2%_Space

. IFC2x_Stairflight

.. IFC2%_StandAloneDoor

.. IFC2%_StandAloneWindow
.. Ifc2x_StructuralElement

.. Ifc2%_Tendon b
.. Ifc2%_TendonAnchor
+-Macro

.. Ineninm

Parameters

Migration

Components

Desoriptors

o

Master

Properties
Parameter

L L T T T T T T T T T T T T T

Interface

Forward Migration

0000 ooooooog [ L)L z@ees s

m

Badoward Migration

2D Symbol

Preview Picture

2D View

3D View

An ArchiCAD’s element classification affects that element’s IFC export type. The mapping
displayed in the above table shows the default and recommended situation, when an element’s
element classification value (set under “Element Classification” in the Tags and Categories Panel
of element Settings) is set to “ArchiCAD Type”.

But in some cases, you will have to model building elements that have no exact counterpart in the
ArchiCAD toolbox; you will have to use an existing tool. For example, you might use the Wall
tool to model a curved beam, or the Slab tool to model a ceiling. Using the default “ArchiCAD
Type” value for these elements would export them as IfcWall or IfcSlab, respectively. To avoid
this, use ArchiCAD’s Element Classification feature to handle these non-standard modeling and
export tasks correctly. Except for annotation elements, all ArchiCAD elements can be classified
for IFC export purposes, so, for example, the curved beam modeled with Wall tool can be
exported as [fcBeam by modifying its Element Classification to “Beam”.

18 IFC 2x3 Reference Guide



ri Model Checker, - Curved Beam

iChecking  Settings  Window Help

j Model T Checking T Presentation T Information Takeoff ]

i Model Tree =8 =@

(e €
A WVall Default Settings [& curved Beam
8 Untitled

&5l Ground Floor

= ot

» [@t Geometry and Positioning I
» - Floor Plan and Section

Tt rew ot

D SW -002 - AC_Pset RenﬂvatmnAndPhasing|
Structural Function Undefined Quantities || Matetial Re\atmns|
Identificati -
Position Undefined Pset BeamCammon
Element Classification i
_——— Propert Walue

- Renovation use Palette to set defaull e

5 Fe ik IsExternal 'Trua
encvation Status risting E ] i |Trua

Show On Renovation Filker All Relevant Fikers

w IFC Properties

Manage IFC Properties...

£F |@ struciural - Bearing * Cancel oK
[ ] ;] l_J “Welcome to Solibri Madel Checker

Similarly, your ceiling modeled with the Slab tool can be classified as “Ceiling”. This way, that
Slab will be classified as an IfcCovering element of the Ceiling predefined type in the IFC
hierarchy of the architectural model (these settings can be confirmed using IFC Manager), as well
as in the IFC model that will be exported.

See also IFC Manager.
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Notes:
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* Do not change an ArchiCAD element’s default classification unless your modeling logic
requires such a change. In every other case, use the default “ArchiCAD Type” classification.
For example, there is no reason to classify an ArchiCAD Wall as a “Wall”: this would produce
the same result as retaining the default value of “ArchiCAD Type”, which automatically
exports your wall as an ifcWall.

* Element Classification has another advantage, not directly related to IFC exchange: you can
use Find & Select and Interactive Schedules to filter by “Element Classification” criteria. For
example, you can select or list just the slabs that were used to model ceilings.
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Element conversion rules according to IFC element types at IFC model import:

+ Ifthe imported IFC element type (e.g. [fcBeam) exists as a model element in ArchiCAD, then
that editable (non-GDL-based) element (e.g. Beam) will be created, provided that its
geometry is “extruded” and can be created using the ArchiCAD tool (e.g. a horizontal beam

created with the Beam tool).

» If the imported IFC element type exists as a non-GDL ArchiCAD model element type (e.g.
Beam), yet has a “BREP” geometry or cannot be created using the corresponding ArchiCAD
tool (or if no such corresponding tool exists), then an Object having the appropriate subtype
(e.g. Beam subtype) is created, or else a Morph having the appropriate Element Classification

(e.g. “Beam”) is created.
Note:

*  Whether the created element is an Object or a Morph depends on the Geometry
Conversion import option of the IFC Translator being used.

See Import Options of [FC Translators.

+ “Extruded geometry” is the standard IFC geometry representation, which retains the
elements’ parameter values (such as thickness, height, location of reference line or edge,
skin structure of composite materials) - however, certain specialized sections are not
retained. “Boundary representation” (BREP) geometry method comes closest to
reproducing the shape of the element, together with its specialized sections and
connections (but the element’s parameters are lost).

» Naturally, whether a given element or element type is imported at all depends on the
Model Element Filter settings or the import options of the [FC Translator.
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IFC-Related Functions

The following is a summary of the commands and functions that are affected by the management
of the IFC model and data (in the event that the IFC Add-On has been installed).

Note: To handle IFC, the IFC 2x3 Add-On is automatically inserted into the ArchiCAD
environment during ArchiCAD installation. The IFC add-on is updated with each ArchiCAD
Hotfix. However, it is possible that the Add-On is updated between ArchiCAD Hotfixes.
Check the latest available IFC add-on release at:_http.//www.graphisoft.com/support/ifc/.

The following commands can be accessed from the File menu after the IFC Add-on is installed:

IFC Data Handling
* IFC Manager

* Manage IFC Properties (Element Settings)

* IFC Scheme Settings

+ IFC Options

* Find & Select

* Interactive Element Schedule
See Working with IFC Data.

IFC Export Functions

* Saveas
*  Merge to IFC Model
See Export Functions.

IFC Import Functions
*  Open

*  Merge

* Update with IFC Model
See Import Functions.

Detect IFC Model Changes
See Change Detection.

IFC Translation Setup
See IFC Translators.
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Working with IFC Data

You can manage IFC Data in the following ways:

In the Tags and Categories panel of Element Settings, you can assign and view IFC Attributes,
standard and custom IFC Properties, and IFC Classification References. In addition, use Element
Settings to carry out Element Classification (by IFC Element Type, Structural Function, and/or
Position).

See Element Settings Dialog.

Use the [FC Manager to get an overview of the IFC hierarchy of the current ArchiCAD project; to
navigate between that [IFC model hierarchy and ArchiCAd elements; to manage these IFC data
from a global perspective (assign values, create new data, modify data); and to create IFC
Assignments (a function not available anywhere else).

See IFC Manager.

Note: Naturally, the Attributes, Properties and Classification References defined in the IFC
Manager are immediately reflected in the relevant Element Settings dialogs, and vice versa.

In each project, you can store your custom IFC Properties and the Property Sets they are
contained in, in so-called Schemes (.xml files). Use the [IFC Scheme Settings command to share
(export and merge) custom properties files between ArchiCAD projects.

See IFC Scheme Setup.

The IFC Options command also provides a way for global-level data management. Use IFC
Options to assign the OwningUser data to the IFC model (part of the OwningHistory), using the
Person and Organization data. Also in IFC Options, you can assign mapping rules between all
Library Part parameters and their corresponding IFC Property. Library Part parameter mapping
will affect both IFC export (since Library Part parameters can be exported as particular standard
or custom IFC properties) and IFC import (since incoming IFC properties can be interpreted as
particular Library Part parameters). The mapping rules can be stored in .xml files.

See IFC Options.

Use the Find & Select command to search for any elements by their [IFC Attribute, IFC Property,
or Classification Reference values.

See Find and Select Elements by IFC Data.

Use the Interactive Element Schedule to list any elements by their IFC Attribute, IFC Property, or
Classification Reference values.

See Scheduling Elements with IFC Data.
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Element Settings Dialog

ArchiCAD elements created out of imported IFC model elements display their standard and
custom IFC data, at the element level, in their respective Settings dialog boxes (Tags and
Categories panel).

Note: Imported IFC elements and their properties (depending on the translator used) generally
(by default) are protected against modification in accordance with the Reference model
concept. Of course, by activating the layers of those elements, those elements too can be
modified as needed.

Similarly, you can use the IFC options in Element Settings to manage (define and edit) IFC data
(Attributes, standard and custom Properties and Classification References) for searching (Find &
Select), scheduling, and IFC model export purposes. New IFC data can be added to (or removed
from) the related elements manually or automatically based on predefined rules in the Manage
IFC Properties dialog.

See Creating New IFC Data.

The new data will appear under IFC Properties, where you can assign values according to the
particular value type (single or multiple value, Real, Integer, Label, Text, or Boolean etc.)
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IFC Manager

The IFC Manager (File > File Special > IFC 2x3) provides a hierarchical overview of the current
project’s IFC model database with the following functions:
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* Collects and lists all the IFC Entities generated from the elements of the current ArchiCAD
project and/or contained in the opened/merged IFC models

* Collects and lists all IFC Attributes, Properties, Property Sets, Classification References and
Assignments of the entire project by project hierarchy and by Entity types

+ Enables you to create, delete and edit IFC data

* New custom [FC Properties and Classification References can be defined manually or
automatically based on predefined rules

See Creating New IFC Data.

* Enables you to create and delete IFC Assignments

* Updates the IFC model with the modifications of the ArchiCAD project
* Navigates easily between the ArchiCAD model and the IFC model

» Filters the IFC model by visible layers

+ Filters only the IFC data items having values in the current project

* Finds elements (IFC Entities) both in the IFC and ArchiCAD models by their [FC Globalld
(Globally Unique Identifier) Attribute

* Displays IFC Type Products
* Displays IfcSpace containments
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See the IFC Manager Tree View in IFC Options.

The upper left side of the IFC Manager, the containment tree, displays the IFC model hierarchy
and lists IFC Entities one by one according to their “IFC Element Type” classification.

See IFC Model Hierarchy.

The right side of the dialog box displays the IFC Attributes, Property Sets, Properties and
Classification References of any element you have selected in the tree (in case of multi-selection,
the IFC data of the last-selected element are shown). At the top of the list, the numbers of
selected/editable elements are shown.

The IFC Manager palette is a modeless dialog box, so you can keep it open while working in the
ArchiCAD project:

» Ifelements are created or deleted in the ArchiCAD model, the containment tree will not
register these changes automatically. If a refresh is needed, a message appears below (“Tree is
not up-to-date!”). To synchronize the containment tree of the IFC Manager with the project
content, click on the Synchronize tree to plan button above the list. (If this button is grey, it
means the tree view is up to date.)

» To find and select IFC Entities of the tree in the ArchiCAD model, just select them (multiple
selection also works) in the tree and click Show selected tree elements button.. The program
then attempts to display and select the elements in the active window (Floor Plan or 3D view
only). In a Floor Plan view, if the element is not visible, then ArchiCAD automatically
switches to the Home Story of the selected element. If it is still not visible, then a warning
dialog appears. In a 3D view, if the element is not visible, a warning dialog appears.

» To find and select ArchiCAD model elements in the containment tree, just select them
(multiple selection also works) in the current view (Floor Plan or 3D view) and click the
“Show selection in tree” button. (It is recommended to use this button if the tree structure has
already been synchronized with the model.)
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IFC Manager
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By default, the containment tree shows the entire IFC model and data of the current ArchiCAD
project. By activating the List Visible Elements Only button, you can narrow the containment tree
to those elements that are on visible layers only in the current view. Thus, by clicking the button,
you can switch the tree and data content between the entire IFC model and just the visible IFC

Entities.

Note: If you use the button to narrow the data content, and then switch views in the project,
you can update the data shown in the IFC Manager by using “Synchronize tree to plan”,
because different views may have different active layers.
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You can locate elements in the containment tree based on their [FC Globalld (Globally Unique
Identifier) Attribute. Switch to the search mode using the Find by Globalld tool. Just type the IFC
Globalld or any portion of it into the empty field below the tool, and then click “Search by
Globalld”. Choosing any item in the Search result list will select and show the assigned element
in the containment tree. Clicking “Show selected tree element” finds and select the element in the
ArchiCAD model too.

The IFC Manager locates and displays all the IFC Type Products that exist in the project, plus all
the elements which refer to them.

See IFC Type Product.

To see this, switch to the Element types view mode using the third icon underneath the
containment tree. In the appearing list, select the type/style or its related elements to check their
IFC Data on the right side of the [IFC Manager. However, the IFC Attributes and Properties of the
Type Products are not editable here.
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Creating New IFC Data

Note: Unlike the IFC Manager, you can use Element Settings to assign new IFC data not just
to building elements, but to any IFC Entity (including Assignments, Stories, Sites, Buildings,
etc.).

Note: In Teamwork, the following data in the [FC Manager can be reserved and modified:
IfcProject, IfcBuilding, IfcSite and the Assignments. IFC Properties of model elements (e.g.
IfcWall, IfcColumn, IfcBeam) can be modified via IFC Manager only if those elements are
not reserved by any other user.

IFC Attributes and Standard Properties

Both of these can have values that are optionally assigned or else derived.
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Tl O] 7 selected: 1 Editable: 1 |z—

Mame Value Unit  Type
- Attributes (IfcWallStandardCase)

[t

~-{Iq 3. Third Floor

- T} IfcSpace (34)

- T} IfcCurtainwall (8)

4T} IfcCovering (24)

T IfcwallstandardCase (70)

Description Structural RC Wall IfcText
: ziz ObjectType Reinforced Concrete Wall IfcLabel
-010
-010 [» AC_Pset_RenovationAndPhasing
- 011 [» Pset_ConcreteElementGeneral
-ou [» Pset_ConcreteElementQuantityG...

-011

To assign an optional Attribute or standard Property to an element, check the box in front of the
element. Use the Value field to define its value depending on the value Type (e.g. Label, Integer,
Boolean). Any element that is not assigned a value will be exported that way.

Derived values will come from a source of existing ArchiCAD data. These values are shown in
grey, indicating that you cannot modify these values here (only at their source, where that
particular ArchiCAD value comes from). If the checkbox in front of the element is checked, it
means that this value will be exported together with the element. The boxes of properties (e.g.
IsExternal or LoadBearing) having a value of “undefined” are not checked; this means that the
Properties will not be exported.

Examples for an IfcBeam:
* The Name Attribute is derived from the ArchiCAD Beam-classified element’s ID parameter
(found in the Tags and Categories panel of Element Settings).

» The value of the IsExternal property (Pset BeamCommon), either “True” or “False”, is
derived from the corresponding ArchiCAD element’s Position classification (either
“Exterior” or “Interior”).

* The value of the LoadBearing property (Pset BeamCommon), either “True” or “False”, is
derived from the corresponding ArchiCAD element’s Structural Function classification
(either “Load-Bearing Element” or “Non-Load-Bearing Element”).

Derived Standard Properties can also originate from the mapping of Library Part parameters.
See IFC Options.
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Custom IFC Properties and Classification Reference

Use the Create Property/Classification option to create new custom IFC Properties or
Classification References. Alternatively, use the Apply Predefined Rule commands to create them
automatically.

Click the Create Property/Classification button to create and assign a name to the new custom IFC
Property or Classification Reference.
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To create a new custom IFC Property:

1. Define a name for the new custom Property Set; or else choose from the list of existing
Property Set names defined previously for the same element type (click the icon to access this
list). For example, if you are creating a new Property for an IfcWall, the list contains all the
Pset names earlier assigned to other IfcWalls.

Note: To avoid errors (and to keep the standard property definition rules), do not use the
standard PSET prefix when giving a name to your custom Property Sets.

2. Define a name for the new custom Property.
3. Set the type of the new Property (single, enumerated, complex, etc.)
4. According to the Property type, set its value type to label, text, integer, boolean etc.

To create a new Classification Reference, just assign it a name. Here, too, you can choose from
the list of existing Classification Reference names defined previously for the same element type
(click the icon to access this list).

Having defined a new Property Set, Property or Classification, you can apply these to other
elements too, not just the one you are editing. For example, if you have created the new data for a
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selected IfcWall element, you can apply the new data to all elements of the same type as the
selected one (all IfcWall entities), or to all elements in the IFC altogether (all IfcWalls,
IfcColumns, IfcBeams, etc.): Use the “Add new items to scheme for...” options.

These options will also work for new elements to be created in the future (any new IfcWalls, or
any new element, depending on the chosen option) will automatically be assigned this data. The
Properties that are thus created are added to IFC Scheme Setup.
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Newly created IFC data will appear in the defined Property Set or “Classification Reference”
folder in IFC Manager, as well as in the element Settings dialog among the listed properties.
Assign values to the new data according to its value type. For example, a Classification Reference
data has 6 available items (the most important ones are the name (Name) and the identifier
(ItemReference) of the classification reference data) for defining/editing. Such newly created IFC
data appears with a red X in front, meaning that you can delete them at any time. If a Property Set
no longer contains any Properties, it will be deleted from the list automatically. To rename a
Property or Classification Reference, click on the name, then re-write it.

Custom IFC Properties (and Property Sets) may also be created through the IFC Scheme Setup

command (these Settings will also contain the data created by using the above-mentioned “Add
new item to Scheme for...” option). These data can only be edited (deleted, renamed) using the

IFC Scheme Setup command.

Assignments

To create a new Assignment, do the following:
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1. Switch to Assignment definition mode by clicking the Assignments icon.

6.
7.
8.

Select the Assignment type by clicking on the IFC Groups, IFC Zones, Actors or Space
Occupants item.

. Click the New button under the Assignments window section.

. Select the new item, whose default name starts with New... and ends with the created

Assignment type (e.g. NewGroup).

Give a (new) name to the new Assignment on the right side of the dialog in the Name
Attribute field.

Edit the Attributes and/or the content of the available properties.
Add custom IFC data using the Create Property/Classification option if needed (see above).
Drag and drop IFC Entities into the New Relation folder from the containment tree.

Note:

The Entity types that can be dragged into the new Assignment depend on the Assignment
type.

For example, you can only group IfcSpaces (ArchiCAD Zones) into an IFC Zone; while you
can group both IfcSpaces and already existing IFC Zones within a Space Occupant
(IfcOccupant). The latter case demonstrates that the member of an Assignment can itself
serve as an Assignment itself.

If needed, define a new name for the relation (see step 8) on the right side of the dialog in the
Name Attribute field.

Use the Delete (red X) button to delete a Relation or Assignment.

The export of Space Occupant data is not allowed due to Coordination View restrictions, so
such data can be exported only in Extended Model View.

See [FC Assignments.

See IFC View Definition in Export Options.

Examples:

Create an IfcZone named “Security Zone”, which will group together all of the project’s
IfcSpaces that have a security function.
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[ 1FC Manager

IfcSpace (32)
24 1001
24 1002

BE]a =

B--% Assignments
A IFC Groups
E| IFC Zones

EN 8]

m

¥ (]

Define the Project Architect as an Actor, whose only element is the IfcProject, with an Actor
Attribute of “Person”.

s AL oo W B W N =
i W (Y| T selected: 1 Editable: 1 ER
E|" Concep - Mame Value Unit  Type

- E| <  Attributes (IfcActor) -
Globalld 1JowI45gvZpa0ayT. .. IfcizloballyUnigu
T Ifecslab (3) Name Project Architect Ifclabel
3'_‘“:" Floor [] Description IfcText
IfcSpace (24) [ ChjectType Ifclabel
IfcBeam (20)
z‘
IfcColumn {57) TheActor RA Q IfcActorSelect
IfcCovering (3) [» Pset_ActorCommon
Ifeslah (5) b Pset_Risk
IfcBuildingElementProxy {20}
= TEDiim ik o . Fany v
Q E
B--% Assignments
A IFC Groups|
-- IFC Zones
. [ & Project Clie ner
E& Space Occupants
4 I ] ¥
[ Create Property/Classification. .. ] [ Apply Predefined Rule. .. ]
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» Using a new Space Occupant, group together all the IfcSpaces whose owner is an

Organization.
IFC Manager @
& ‘g S 7 selected: 1 Editable: 1 -
[ 3004 o Mame Value Unit Type
E :zzz - Attributes (IfcOccupant) <
[ 3007 B
[y 3008 N Mame Space Occupant IfcLabel
[ 3009 [] Description IfcText
E :zig ObjectType Space Occupant IfcLabel
 sotan escer 5 B o]
[y 3012B PredefinedType OWNER IfcOccupantTyy
[ 3013 [» X ePset_SpaceOccupant
E 323: 57 3 Pset_ActorCommon
P Pset_Risk
. [P X Classification References
Q E
B--% Assignments
IFC Groups
: IFC Zones
- Actars
9% Space Occupants
e
=[] Space Occupant Relation
-} IfcSpace (2)
E 30124
..... {4 30128
4 | i b
[ Create Property/Classification. .. ] [ Apply Predefined Rule. ..
Predefined Rules

You can assign new IFC data to selected elements based on automatic (.xml-based) rules, using
the Apply Predefined Rule button. There are three types of such rules, based on their differing

structures:

*  “Tree list” rule: select an element from a tree-structure database to create the new data

*  “Table” rule: select a row from a table to create the new data

e “Command” rule: Start the rule-command to create the new data

The program contains factory-defined built-in rules (these vary depending on your localized
version of ArchiCAD). As an example, the following table summarizes the rules that are
contained in every language version of ArchiCAD:

Rule name Related object | Rule Type Function New IFC data
GSA - Building IfcElement* Tree list Category classification Classification
Elements (OmniClass) (OmniClass table 21- Reference

’Elements’)
GSA - Building IfcElement* Tree list Category classification Classification
Elements (UniFormat) (UniFormat IT) Reference
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Rule name Related object | Rule Type Function New IFC data
GSA - Construction IfcBuilding/ Tree list Functional classification | Classification
Entities by Function Storey (OmniClass table 11- Reference
(OmniClass) ’Construction Entities by

Function’)
GSA - Occupant IfcOccupant Table Classification of Classification
Properties (CDB- organizations (CDB- Reference, custom
2010) 2010-’Occupant IFC Property
Properties Lookup
Table’)
GSA - Products IfcElement* Tree list Construction product Classification
(OmniClass) classes (OmniClass table | Reference
23-’Products’)
GSA - Project Client/ | IfcProject Command GSA-required Actor- Actor
Owner and Architect assignment to the project
GSA - Space by IfcSpace Tree list Functional classification | Classification
Function (OmniClass) (OmniClass table 13- Reference
’Space by Function’)
GSA - Space Category | IfcSpace Table Category classification Classification
(BOMA) (BOMA) Reference
GSA - Space Category | IfcSpace Table Category classification Classification
(Owner) (GSA’s STAR Space Reference
Category)
GSA - Space Type IfcSpace Table Type classification Classification
(Owner) (GSA’s STAR Space Reference
Type)

Examples:

* Apply the GSA - Project Client/Owner and Architect command on the (Ifc)Project selected in
IFC Manager. As a result, Actors are created with the following relations: Project Client/
Owner and Project Architect.
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. L. Apply Predefined Rules - C - &Iﬂ .

Select Rule:

GSA - Project Client/Owner and Architect h

Description:

This rule defines the GSA-required Actor-system items for the current -

IFC Manager project. @
2 The rule is valid for IfcProject: =
[ .ﬁ Y Selg | 'Apply' automatically creates two (Ifc)Actors - Project Client/Owner and =

Project Architect - without values. You must enter the Organization and
Person data for them manually. =

[=Rra] Concept Design BIM
£-4& CDB-2010 Site
=-{% CDB-2010 Building
£ 4. Roof
¢ @-TE Ifeslab (3)

| »

Select the required item:

! IfcSpace (24)

i IfcBuildingElementProxy (20)
b T TEinbeib i, 1, + FIn i

BE]a =

B--% Assignments

A IFC Groups

-- IFC Zones

E| Actors

. =~ & Project Architect

. B[] Project .ﬂrchitec\
2T IfcProject (1)

. E- & Project Client/Owner

=] Project Client/Owner
2T IfcProject (1)
#-Eg Space Occupants

SearchWgsult:

Apply Predefined Rule. .. ]

» Assign a Space Occupant classification by using the GSA - Occupant Properties (CDB-2010)
rule:

1. Create the new Space Occupant (see above at Assignments), then drag in the elements that
belong to it (e.g. IfcSpace entities).

2. Select the Space Occupant name, then use the Apply Predefined Rule tool. From the dialog
box, choose the GSA - Occupant Properties (CDB-2010) rule.

3. From the table, select the desired classification item.

4. Click Apply. The Classification Reference elements and custom Properties are generated for
the Space Occupant, using the values corresponding to the selected classification item.
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IFC Manager @

P —1 .
G | %] 7 selectes: 1 Editable: 1 I Apply Predefined Rules A ‘ (B |

(-[£] Concept Design BIM 2010 - Name Value Select Rule:
=-4% CDB-2010 Site a "
£} f CDB-2010 Building B ¥ Attributes (IfcOccupant) @SA - Occupant Properties (CDB-2010) -
=-[Eg 4. Roof Description:
i @-TE 1feslab (3) MName Space Occupant
[=-[Ig 3. 4th Floor [ Description This rule dassifies organizations that occupy IfcSpaces, IfcZones, -
f IfcStories or IfcBuilding based on CDE-2010 (Occupant Properties Lookup [
: IfcSpace (24) ObjectType Space Occupant Table?). < s - P " |E
TheActor =]
The rule is valid for Space Occupants (IfcOccupants):
PredefinedType OWNER ‘Apply’ creates the following Classification Reference entities for the
T ePTT SrecOemnT selected Space Occupants: -
« - 1 . “"| Y X SpaceCccupantOrganizationAbbreviation Judidary Select the required item:

X SpaceOccupantOrganizationMName District Judge Courtrooms
Abbreviation Organization Code Occupant Organizatic.
q P Pset_ActorCommon
Q E Judiciary 1025 Court of Appeals Centr o
a Pset_Risk -
— Judiciary 1037 Circuit Libraries |
=] I"{L_‘ Assignments Classitication Reterences ) n —
-1y IFC Groups X Space Occupant Organization Biling ID UD Userdefined Judiciary District Judge Chambers
#-Iky IFC Zones X Space Occupant Organization 1D 1041 District Judge Courtrooms LETE LG CEaTT
Actor
clors X Space Occupant Sub-Organization 1D UD Userdefined Magistrate Judge Cha...
E--E‘é Space Occupants
[EM:-Y space Occupant] 1042 Magistrate Judge Court...
] Space Oocnpamt'{ ludicisry 1044 District Clark
\ ', 4 E
Search:
1041 (=9
Search result:
4 Sy J | Abbreviation Organization Code Occupant Organizatio...

I
f
[ Create Property/Classification... ? Apply Predefined Rule. ¥ ] LE e 1041 District Judge Gourtroo... i

»
e i)

You can search among the rules in the databases (tree list and table) by entering any partial text.

For example, let us assign classifications to a number of roof slabs (IfcSlabs) using the GSA -
Building Elements (UniFormat) rule:

1. In the model, select the Slab elements to be classified (you can use Find & Select). Open the
Settings dialog box and click on Manage IFC Properties from the Tags and Categories Panel.

Alternatively, select the corresponding IfcSlab entities from the IFC Manager containment
tree.

2. Use the Apply Predefined Rule tool. From the dialog box, choose the GSA - Building
Elements (UniFormat) rule.

3. In the database search field, enter the text “roof”.

4. From the Search results area, select the Flat Roof Construction title. As a result, the same item
will be selected in the tree list.

5. Click Apply. The Classification Reference is generated, with the name of Flat Roof
Construction, with an ItemReference value of B1021, and additional data corresponding to the
UniFormat standard.

38 IFC 2x3 Reference Guide



| [ Apply Predefined Rul_ [ =

Select Rule:

GSA - Building Elements (UniFormat) -

Description:

This rule assigns category dassification to building elements based on -
UniFormat II spedfication defined and maintained by the Construction F
Spedifications Institute (CSI). =

The rule is valid for IfcElements (IfcBuildingElements,
IfcDistributionElements, IfcFurnishingElements etc.):
‘Apply' creates a Classification Reference entity for selected elements

Select the required item:

[#-A SUBSTRUCTURE

[ Slab Default Settings _ B :
. B SHELL

Default B10 Super Structure

B1010 Floor Construction

B1020 Roof Construction
» Geometry and Positioni 21 Flat Roof Construction

» [ Floor Plan and Section
» v, Model
» o Listing and Labeling
- &LE-l Tags and Categories

Pitched Roof Construction

Position Exterior &

Element Classification ArchiCAD Type
- Renovation use Palette to set defaull
Renovation Status Existing E ]
Search result:
Shows On Rencovation Filker &l Relewvant Filbers
- IFC Properti UniFormat Mumber UniFormat Title FY
PredefinedType (Attribute) FLOOR Sy, A e

-
UniFormat Classification (Classif... B1021 Flat Roof Construction B3021 Glazed Roof Openings L4

Manage IFC Properties...

\

1

B3023 Gravity Roof Ventilators
4

F i
Create Property/Classification. .. Apply Pr;deﬁned Rule...

]

[ Cancel ] I OK ]

Note:

* Once you select an element, only the applicable rules are available in the Select Rule list
(for example, if you have selected IfcProject, then the GSA - Project Client/Owner and
Architect rule is available). All the non-applicable rules are grayed.

» IfcElement includes building, distribution (MEP) and furnishing elements.

» Certain rules are not available in Settings dialogs if the rules are related to elements (for
example, IfcBuilding, IfcBuilding Storey, [fcOccupant, IfcProject) which do not have
Settings dialogs.

* You can create and edit your own rule in .xml format. It is recommended to peruse the
structure of an existing rule file (which may contain multiple rules), and to create a similar
new rule by duplicating it under a different name.

» The available rules are accessible from the following folder, and the newly created rules
should also be saved to this location:

- On Windows:
\Users\user name\GRAPHISOFT\IFC Rules “ArchiCAD version”
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- On MacOS:
/Users/user name/Library/Application Support/GRAPHISOFT/IFC Rules “ArchiCAD
version”
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IFC Scheme Setup

Custom IFC Property data (but not Classification Reference data) can be stored in so-called
Schemes (.xml files). Use the IFC Scheme Setup command (File > File Special > IFC 2x3 > IFC
Scheme Setup) to manage these schemes, using the following functions:

Use the Get Current Project Settings button to collect all the current custom Property Sets and
the IFC Properties (defined in either IFC Manager or Element Settings) which they contain.

Note:

» As part of this process of collecting data, if a custom Property already exists for at least
one element (e.g. one IfcWall element) of an IFC Entity type (IFC Element Type), then the
custom Property will appear as a property of that [FC Entity (e.g. IfcWall).

» Derived custom Properties (such as those derived from the current Conversion rule applied
to Library parts - see IFC Options) are not shown in the Scheme Properties list, because
they are not editable, and are exported as part of IFC export.

* The current status of IFC Scheme Setup (i.e., following a Get Current Project Settings
process) can be saved in an .xml file as part of the Export function, and this file can then be
merged into a new or existing project.

Hint: If you wish to use the current custom Property data in a new project (so you don’t have
to redefine them), then use the Get Current Project Settings option on your current project,
then save the result as an .xml file during Export process, and load it into the new project by
using Merge.

Note: When you load a Scheme into a new project, that project need not contain the IFC
Element Types contained in the Scheme. As soon as you create an element in the project
whose type includes a custom IFC Property according to the applied Scheme, then those data
immediately appear and are accessible in the element’s Settings dialog (Manage IFC
Properties), as well as in the Property list belonging to the element in the IFC Manager. The
appearance of such properties is like that of standard Properties (they are shown in black, with
a checkbox in front). This means they cannot be edited (renamed or deleted) in either the
Settings dialog or in IFC Manager, because they are derived from Scheme Setup - that is the
only place they are editable.
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I 17C Scheme Setup ‘ [o2ulmez| | ] Manage IFC Properties [
Filter Scheme Elements: All - Scheme Properties: Default B
< IfcFooting - Nai e Name Value Unit Type
# IfcMember R =
ﬁ Iicpile ePset_SpaceVentilationCriteria P Attributes (IfcSpace) -
<= IfcPlate < X VentilationType Ifcldentifier 3 AC_Pset_RenovationAndPhasing
S
1 IfeRaiing "% ‘ePset_SpaceVentilationCriter
ol IfcRamp [ ventilationType Ifcldentifier
g TFcRampFlight -
@ TfcRoof I = Fmation
{3 IfcSlsh I Pset_Draughting
- & Tfestair [ Pset_FireRatingProperties
- \glféﬂﬂr“ght P Pset_PackingInstructions
-y Ifcwal _
(g IfcWallstandardCase b R e U e
-H TfcWindow 3 Pset_PropertyAgreement
-j@ rfeDistributionElement 3 Pset_Reliability
- IfcElectricalElement b Pset_Risk E
-Gy IfcElementAssembly
# (IfcElementComponent) b ST B
# IfcEquipmentElement 3 Pset_SpaceFireSafetyRequirem...
IfcFurnishingElement 3 Pset_SpacelightingRequiremen...
IfcTransportElement E [ Pset_SpaceOccupancyRequire...
B ifchroxy b Pset_SpaceParkin
-8 (fcSpatialStructureEiement) = <
%y IfcBuilding P Pset_SpaceParkingAisle
IfcBuildingStore; P Pset_SpaceThermalDesign
o] gStorey _Spa ig
-G Ifcsite [ Pset_SpaceThermalRequireme...
-y acel
= I@E'E [P Pset_ThermalloadAggregate
- & IfcActor Y 3 Pset_ThermalLoadDesignCriteria e
!---g IfcOccupant - 4 m 3 13 Pset_Warranty o
4 b
[ Get Current Project Settings ] [ Create Property... ] [ Clear all ]
Create Property/Classification. .. ] [ Apply Predefined Rule... l
Merge... Export... Cancel
[ I 1 l | L] |
'  —

At any time, use the Merge function to import a Scheme stored as an .xml file. If the current
project’s Scheme Setup already contains custom Properties, then the Merge means you will
retain your existing Properties, and add the new ones from the file. If the current project’s
Scheme Setup contains custom Properties (with assigned values) that have the same name and
location (Property Set) as those in the merged Scheme, then the original values will be
retained in both IFC Manager and Element Settings (the values you assigned will not be lost).

The currently used Scheme is editable. You can create new custom Property Sets and
Properties as IFC Element Types (use the Create Property command). You can rename and
delete Properties (click the red X). You can delete the entire contents of the currently used
Scheme with the Clear All command. The IFC Element Type tree list (the Scheme Elements
list on the left side of the dialog box) contains all of the element types - and their “parents”, in
the IFC 2x3 scheme documentation - that are editable in ArchiCAD (these do not, for
example, include IfcAnnotation and IfcGrid). The tree list can be filtered by Structural and
HVAC domains. For example, the Structural domain contains the IfcBuildingElement types
(IfcBeam, IfcColumn, etc.) while the HVAC domain contains the IfcDistribution types.

Examples:

Create a label-type “Material” Property (AC Pset GeneralData) for every building element.
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[

Filter Scheme Elements: Structural Scheme Properties:

MName
= ¥ AC_Pset_GeneralData
* Material

{3 IfcBuildingElementProxy

.| IfcCovering

[l Create IFC Property .

Property Set name: AC_Pset_GeneralData

A Property name:
TR ailing |

i IfcRamp Property type:
e IfcRampFlight

Single Value

Value type: IfcLabel

g IfcStairFlight
- Tfcwal

LIS

’Creahe Property... ] [

[ concel

* Create an identifier-type “Ventilation Type” Property within the Property Set called
ePset SpaceVentilationCriteria.
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. [l IFC Scheme Setup ‘ @I&J |

Filter Scheme Elements: All - Scheme Properties:

-« IfcFooting - Name Unit  Type
..... TfcMemb

o HfeMember + X ePset_SpaceVentilationCriteria -
> IfcPlate * VentilationType Ifcldentifier

..... il IfcRampFlight

----- g IfcRoof

4.3 Ifcslab

----- IfcStair

@ IfcStairFlight

- Ifcwall

| iy IfewalistandardCase

] IfcWindow

E]--.u. IfcDistributionElement r—= M
----- G IfcElectricalElement .l Create IFC Property \

----- i} IfcElementAssembly \

-8 (IfcElementComponent) Property Set name: ePset_SpaceVentiationCriteria D]
..... # IfcEquipmentElement

E IfcFurnishingElement Property name:

IfcTransportElement

..... [B] IfeProxy Property type: Single Value -

=88 (IfcSpatialStructureElement)
- {f% IfcBuilding Value type: Ifcldentifier -

- {Ikg IfcBuildingStorey

m

Ok

S Ifcsite [ cancel | |
S
- [&] IfcProject W
= & IfcActor | -
L & IfcOccupant - 4 / 1 +
T 7
[ Get Current Project Settings ]m éreate Property... ] [ Clear Al ]

[ Merge... ] [ Export... ] ’ Cancel ] [ Apply ]

Note:

* The newly created custom Properties are shown in blue for IFC Element Types (e.g.
IfcWall) if the Property was created at a higher, “parent” level (e.g. IfcBuilding). In this
case, the Property can only be edited from within the parent (whose name is shown in

parentheses following the Property name).
* Examples of display variations in the Scheme Elements list:
- IfcWall: IFC Element Types that can appear and are editable in IFC Manager.
- (IfcBuildingElement): IFC Element Types which are the “abstract supertypes” of the
former (and which do not appear in I[IFC Manager).
- IfcWall and (IfcBuildingElement): As above, but whose Properties are editable
(deletable using the red X) in IFC Scheme Setup).
Applying the current Scheme Setup (click Apply) will synchronize all changes and current
Property elements in the IFC Manager and Settings dialogs.

Example:

Merging and applying the scheme file called “ConceptDesign BIM 2010.xml” (ArchiCAD’s
default scheme template file, found in ArchiCAD’s Defaults folder) will add the properties
stored in the template file based on the requirements of GSA, Statsbygg and Senate Properties
to the default IFC Scheme. This means the merged properties will be available as default
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custom properties in the current project’s IFC Manager and Element Settings dialogs. (You
can activate them with the checkbox, but they are not editable.)

If you click Cancel, all changes will revert, and the .xml merge will not be carried out:
everything remains as it was before you issued the command.
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IFC Options

The settings defined at IFC Options (File > File Special > IFC 2x3 > IFC Options) also affect
the way that IFC data are created and managed.

[ IC Options PR X

| Person and Organization... |

| Use configuration of extended library part items
Configuration file path:

C:doors. xml

New... ] | Browse... | | Edit...

IFC Manager tree view by:
@ Story Containment

Space Containment

IFC Interface language:
'@ Standard English

Common Localization

Express Data Manager (EDM) path:
C:\Users\arechtorisz\AppData'Local\Graphisoft\EDMDB Redefine...

Cancel | | oK |

Person and Organization

Use this option to enter general information about the project owner (Person, Organization and/or
Person and Organization). This information (IfcOwnerHistory) will be added to each exported
element.

Note: At model filtering of export/import (by using Model Filter), the IFC elements can be
grouped by the Person name of the Owner information (called Element Owner) set here or
received from other applications.

See Model Filter.

Configuration of extended library part items

Use these controls (check the box) to convert selected or all parameters of ArchiCAD Library
Parts (Object, Door, Window, Skylight, Stair, Zone and Lamp) to IFC Properties. In essence, this
is a mapping process that is carried out according to an applied configuration file (mapping rule).
Since the configuration file is editable (see later), this option allows you to do the following:

* to store the library part parameters as custom IFC Properties (in custom Property Sets) by
default, and to prepare them for export;

* to prepare certain library part parameters to be stored and exported as standard IFC Properties
(in standard Property Sets), if a corresponding parameter exists in the IFC 2x3 scheme
documentation (for example, ArchiCAD’s “Fire Rating” parameter corresponds to the
standard IFC property “FireRating”);
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* to harmonize library part parameters with IFC Properties handled by other applications’
import/export processes. This means that the conversion file used in IFC Options will be
considered by ArchiCAD’s IFC import processes (Open/Merge, Detect IFC Model Changes
and Update with IFC Model) and Detect IFC Model Changes), so that - for example - the
custom Properties of an IfcSpace (such as a Revit Room) imported from another program will
be mapped to the values of an ArchiCAD Zone library part.

Several configuration files (using the extension .xml) can be created and saved (New), browsed
for (Browse) or modified (Edit). The mapping process always relies upon a single configuration
file that is selected here and whose name is displayed in the Configuration file path field.

When creating a new configuration file or editing an existing one, you will use the appearing
dialog box with the following main controls.

I S S

Select Object by: Properties to be exported:

Search ariteria - IFC Element Type  Library Part Parameter Nsme  IFC Property Set IFC Property Type

Search Object IfcDoor D115 Acoustic Rating AC_Pset D1_15  Acoustic Rating Abc -
Find names which:  contain -

di
Searchin:  ArchiCAD -

[ Find

Library parts found:
. r . |: p
1

Transom...

Add All Parameters =

Available Parameters:

Variable T

=

pe Mame
ac_right_o... AC Right Open... =
ac_upper_... AC Upper Ope... |:|
gs_list_scc.. Abc  Accessories
gs_list_sc...  Abc Acoustic Rating
gs_slimat [E Al Materials Ar..
gs_Autom... Arch on Header |

]
g5_masonr... ln' Arch Section Fi...

gs_mascnr.. %%, Arch Section Fi...

g5_masonr... ln' Arch Sill Sectio... =™
4 1 | »

Add Parameters == ] [ Remove Property

[ Cancel ] [ Save ]

The Object list at the top left displays the libraries currently loaded in the project (Folder View).
You can change among the following views: Folder View (used Objects only) and Search criteria,
which enable you to search for an object based on numerous criteria.
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[ Library Part Parameter Conversion . Library Part Parameter Conversiol]

Select Object by: Select Object by:

Folder View - Search criteria -
i Object Library 15.1cf - Search Object
J 00 General 15 Find names which:  contain -

08 10 00 Doors and Fram d1
|} 08 1400 Wood Doors
=- |} Wood Internal Do Searchin:  ArchiCAD -

s Yo isoen [

Find

E D1Transom 1
. E D2 15.gsm Library parts found:
-, D2 25idelight = p
H [ E D2 Transom 1 i_ |_
¢ 08 40 00 Entrances, Store = o4

" 08 50 00 Windows 15 Transom. .
B 14 Conveying Systems 15
E- 22Plumbing 15

[ | MACROS 15

R a - T W R, —

I 2

The list at the lower left (Available Parameters) displays all the parameters of the Library Part
selected from the list above. (In Folder View, if multiple objects are selected, this list is empty.)

The configuration list on the right shows those parameters whose conversion to IFC Properties
will take place using the current configuration file. Parameters can be placed in this list in the
following ways:

* by dragging any or all parameters of multiple selected Library Parts into this list, or by
clicking the Add All Parameters button;

» or,if a single Library is selected, by dragging any or all of its parameters into the list, or by
clicking Add Parameters.

In the configuration list, all parameters belonging to a particular Library Part are stored in their

own custom Property Set (AC Pset “Library Part name”), using the IFC Property name that

corresponds to the parameter’s localized name. The IFC Element Type (such as IfcDoor) is

automatically created based on the Object’s GDL subtype, and can be modified as needed (it can

be re-classified as any IFC Entity).
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Sliding Folding Doors 16
Storefronts 16 —

M"'§Entrance Door 16.0sm

m Entrance Double Door 16.gsm

Properties to be exported:

m

4 L 2

Add All Parameters =

Available Parameters:

\ariable Type MName s
sc right_o... T3 AC Right Open... -
ac upper_... T AC Upper Ope...

gs_list_scc.. Abe
gs_list_sc.. &b
gs_penAirt... ln'
gs_penAirt... ln'

Airtight Symbal...
Airtight Symbal...
gs_fillAiti... #. Airtight Symbol...

gs_reveal _... Y Angle Side

gs_reveal _... Y Angle Side 2 b
4 3

[ Add Parameters > ]

[ Storefront 16.gsm IFC Element Type  Library Part Parameter Nsme  |FC Property Set IFC Property Type

m Storefront Double Door 16.gsm | 4

m Storefront Double Door, Sidelight, Trz IfcDoor Entrance Door 16 Cost AC_Pset_Entrance_Door_16 Cost 714

-, storefront Double Door, Transom 16. IfcDoor Entrance Door 16 Acoustic Rating AC_Pset_Entrance_Door_16  Acoustic Rating b

m Storefront Sidelight, Transom 16.gsm : - g - g

[, Storefront with Transom 16.0sm IfcDoar Entrance Door }9’ Fire Rating Ad Pset_Entrance_Door_16  Fire Rating b
T P

Default custom property set

Example: We have assigned the Cost and Fire Rating parameters to a Door, using the Door

Settings dialog box. We want to export these parameters (and their values) as custom IFC

Properties, together with the Door, to an IFC file. All we need to do is drag the two parameters
of the Door into the Configuration list. The values of the Door parameters will be assigned to

these IFC Properties during export. You can see the result, for example, by using an IFC

model viewer/checker.

\ Properties ko be exported:
\
\ g IFC Element Type Library Part
\ | IfcDaor DiEntranceSt15  Cost

\‘ | IfcDoor D1 Entrance St 15,

/A Door Selection Settings

=, Load Gther Door... » Favorkes,..
[ Flder v v| v i previewandrositioning
|2 Embedded Library 57 Hi Parameters
= Linked Libraries
(= [ ArchiCAD Library 15 [» 3D Representation
L) 1.1 Furnishing 15 [» materials

Parameters For Listing

= [ l.zDaors 15

O ront 15 i Door belongs to the Zone jifo whichfit opens. on
[ Metal Doars 15 b Cost 100,00

L. Manufacturer

[ Openings 15 4
L. NoteRemarks

[ ] Pivot Doors 15

{Z) BIM Server Libraries L Lacation Custorn
Built-in Libraries L Location
= Fire Ratin PSR
< s fating
— - Glazing
i Header Detail

[iEntrance...front 15 %

Entrance Door Settings
Floor Plan and Section

Parameter Mame
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To complete and save the configuration file in .xml format, click Save. The Save button is active
if you have activated the Use configuration of extended library part items in the IFC Options
dialog box, and if the file is shown in the “Configuration file path” field.

Note: The chosen configuration file is also used when you save additional custom Property
Sets (Derived Model Data to Export > All Library Part properties as Custom Property
Set).

As needed, you can modify the names of the previously mapped IFC Properties and Property Sets
in the configuration list. This way, you can export certain parameters as standard IFC Properties.
(ArchiCAD uses the configuration file during the import process, too: you can pair incoming
custom Properties with their counterparts in ArchiCAD, if any exist. For example, if a custom
IfcSpace arrives from Revit, you can define which ArchiCAD Zone parameters should
correspond to those IFC Properties.)

Example: We would like to export a Fire Rating parameter, which is assigned to a Door, as a
standard IFC Property. This is possible, since this parameter has a counterpart in the IFC 2x3
scheme documentation, namely “FireRating,” in the “Pset DoorCommon” Property Set. All we
need to do is rename the existing IFC Property Set and IFC Property accordingly.

Properties ko be exported:

IFC Element Type Library Part Pararneter Marme IFC Property Set IFC Property Type

C1 Entrance St 15 Cozt AC_Pzet_D1_Entrance_St_15 Cozt

Pset_DoorCommaon FireR.ating

File Checking Settings ‘Window Help

J Model | Checking | Presentation | Information Takeoff |

i Model Tree E g &
=-[&] AC_Door
- Untitled
E| Skary
E} \__J Door

& 30

@ Opening
() el

(1) Info

<~ 9 ~
H Door.1.1
Relations AC_Pset D1 _Entrance St_15

Identification Location Quantities || Material
AC_Pset_RenovationdndPhasing | Pset_DoorCommon

Property Value

Using the configuration file to map parameters will immediately take effect in the current project:
the corresponding IFC Properties and Property Sets will appear as derived data in the Settings
dialog box of the affected Library Part, as well as in the IFC Manager, if the Library Part is
selected.

IFC Manager Tree View

Use this control to vary the tree view used by the IFC Manager. If the ArchiCAD model (even
after IFC model import) contains ArchiCAD Zones (IfcSpaces) which contain Objects (such as
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MEP elements, furnishing, etc.), then you can switch the view of the IFC Manager’s containment
tree to a view (called Space Containment) which lists the Object content belonging to each
IfcSpace.

Note: Space Containment tree view is only a visualization mode in the IFC Manager. But if
you would like to export this AC Zone (IfcSpace) relation of the elements, you have to check
the "Space containment" option for the export at the "Derived model data to export" options of

the used IFC Translator.
See Export Options.

| | 1FC Options | |

[ Person and Organization... ]

Use configuration of extended library part items

Configuration file path:

C:\Users\arechtorisz\Desktopidoor. xml € Manageg
Wy
New... ] [ Browse... ] [ Edit... ] -
=3 4. Roof -
. @-TE Ifeslab (3
IFC Manager tree view by: 5{‘; E.4th Fk:o(r) E
(7) Story Containment BE IfcSpace (24)
] :  --[<4 00 Women Restroom
(@) Space Containment T =R = foistributionElement (7)

IFC Interface language:
(@) Standard English

() Common Localization

Express Data Manager (EDM) path: 4 — i 3
C:\Users\arechtorisz\AppData'Local\Graphisoft\EDMDB [ Redefine... ]

IFC Interface language

The standard language of IFC 2x3 is English, thus the default and recommended setting for the
interface is English. In localized ArchiCAD versions, some standard IFC key words (such as IFC
Entity, Property, Attribute names) may be shown in the local language, but this has no effect on
the IFC export, just helps users comprehend IFC terms on the interface.

Express Data Manager (EDM) path

The EDM (Express Data Manager) toolkit is the engine which creates an ArchiCAD model from
the imported IFC model, and which also creates an IFC file out of the exported ArchiCAD model.
The default engine is the recommended one, but you can use the Redefine option here to modify it
as needed.
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Find and Select Elements by IFC Data

Use the Find & Select function to locate and select elements that match criteria based on the
elements’ IFC data (IFC Properties and Classification References).

1. In the Find & Select dialog box (Edit > Find & Select), click the Add pop-up to access
additional criteria.

2. From the pop-up, choose Add IFC Properties.
3. The Select IFC Properties dialog box appears.

All IFC data added to project elements (derived and checked in Element Settings dialog box
or [IFC Manager) are listed here. (This data will therefore be exported if the project is saved in
IFC format).

4. You may narrow the entire available IFC data list:
* to available IFC data of a chosen IFC Element Type; and/or

+ to searched IFC data by typing any text string in the Filter list field

Note: In filtering by IFC Element Type, the “All” option means all IFC Element Types which
exist in the current project (i.e., is visible in the IFC Manager).

[ Select IFC Properties @
IFC Element Type: IfcColumn -
Filter list:

Mame Type
= Attributes
Description IfcText
Globalld IfcGloballyUniqueld
MName IfcLabel

ObjectType IfcLabel
Tag Ifcldentifier
[» AC_Pset_RenovationAndPhasing
|» Tekla_General
[ Tekla_Quantities

[ Cancel ] I Addaslgiheria I
by

5. Click on the listed IFC data that you want to use as search criteria in the Find & Select dialog
box. Multiselection is available. If you select a Property Set in the list, then all of the
Properties it contains are added to the criteria. Similarly, if you select an Attributes folder or a
Classification Reference folder, then all the items contained in the folder are added to the
criteria.

6. Click Add as Criteria to return to the Find & Select dialog box. All selected IFC data is now
added as search criteria.
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Find 8 Select

B
Criteria Set Name: Custom - E]
Criteria Value
Element Type is All Types -
Reference (Pset_ColumnComm... E] Ifcldentifier
Add - ] [ Remove
Selected: 1 )
" 1 [ =] seeamn

7. Define operators and values for the criteria according to their type (label, integer, boolean

etc.). (You may get values for the IFC data criteria from the model by applying the Pick Up
Settings and Copy Settings tools to the owner element of the same IFC data type.)

8. Click the Plus button to execute the Find & Select function.

Find & Select =]
Criteria Set Name: Custom - E]
Criteria Value
Element Type is All Types -
Reference (Pset_ColumnComm. .. [[EHY)] Ealzey) Ifcldentifier
i v] [ e
Selected: 1 )
Editable: 1 E] TRz

You can also use Find & Select to search by IFC Element Type. Its criteria list is divided between
all types available in the project (above the line) and all types that can be displayed and modeled
in ArchiCAD (below the line). This means that you can create so-called Criteria Sets even for

elements that have not yet actually be placed in the current project.

Note: IFC Element Type is also determined by Element Classification. For example, if in a
given view, and with the Element Type criterion set to “All Types”, you search for IfcBeam as
the IFC Element Type, then the program will select all of the Beam elements visible in the
current view whose Element Classification is set to “ArchiCAD Type”, plus all other elements
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created with other tools that have been assigned “Beam” as their Element Classification (such
as a curved Beam drawn using the Wall tool).

The IFC Element Type’s criteria list includes all so-called “parent” element type (these are
collector entities that are above the other elements in the IFC entity hierarchy). For example, if
your sole criterion is IfcBuilding, you can, with a single click, select just the building elements
(IfcBeam, IfcColumn, IfcSlab) from among all the elements in the current view - while leaving
out the other elements (like MEP and furnishings).

Find & Select =]
Criteria Set Name: Custom - E]
Criteria Value

Element Type is All Types -
[1FC Element Type Y| [P 1fcBuildingElement O

Add - ] [ Remove

e =] e [
Editable: 9 Election
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Scheduling Elements with IFC Data

Use ArchiCAD’s Interactive Element Schedule to list [IFC data assigned to project elements. The
fastest way to create a new Element Schedule is to use the New Schedule command, available if
you right-click the Element item in the Navigator.

Mavigator - Project Map =l

N [B]s @ @

=-ff% structural model
- [&] Stories
i...]lg 0. Undefined
-] Sections
-.[f&r] Elevations
-] Interior Elevations
-[E] Worksheets
[ Details
i34 3D Documents
_.. 3D
.G Generic Perspective
‘.- @ Generic Axonometry

—)-[EF] Schedules

1,...@5: amel

;___ Comp New Schedule... k
+-[(=] Praject In =
=[] Lists
+-[&] Info
+-[@] Help

Scheme Settings

As with the Find & Select function, you can use IFC data as element criteria when creating an
Interactive Schedule. IFC data include Property, Classification Reference, and IFC Element Type.

In the Schedule Field, you can use the following IFC data:
- IFC Element Type (use the Add button from the list of General parameters)

- Any other IFC data (Property and Classification Reference) that exist in the project (use the
Add IFC Properties button from the Add pop-up).

When you choose these criteria, the process is similar to that described under Find & Select (see
previous chapter). Here, too, multisection is available; and if you select a Property Set from the

list, then all of the Properties it contains are added as fields. Clicking OK in the Scheme Settings
dialog, the program automatically generates a schedule with the Field elements and their values.
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. Scheme Settings
» Schemes

} Criteria / Structural Columns

+ Fields / Structural Columns

Available Parameters:

Schedule Fields:

B Celumn «(|s & D 1 o
i ‘;’“:f:‘:_“"”’“" : D IFC Element Type 1
g c:: S?ze == 4 Abe Grede (Tekla_General) )
ﬁ Cross Section * Abc  Profile (Tekla_General) l
Cut Fill /Profile =
g Gross surface of the core (without | Structural Columns
Gross surface of the core top (or b Grade Profile
g S e e e ID IFC Element Type | (Tekia_General) | (Tekla_General)
fj Gross volume of the column ANGLE IfcBeam S235JR L100*10
[j Gross velume of the core ANGLE lfeColumn 5235JR L100"10
i H&Eﬁ:"'”m"”"e venes COLUMN IfeColumn C16/20 400*400
g Mafaﬁsl COLUMN lfeColumn C16/20 400*800
ﬁ Maximum height of the column CRE - 001 IfcColumn
[ Minimum height of the column CRE -002 feColumn
< m " CRE -003 |lfcColumn
CRE -004 | IfeColumn
( add ) [ Remo |[ENDPLATE |fcBeam S235.R PL20°220
| AddObjectParameters| [HEB200 IfeColumn S235JR HEB200
NUT lfcBeam S235JR PD40*10
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Export Functions

There are two export functions to choose from:

» Save as (File): exports the entire current ArchiCAD project or just its filtered content to an
entirely new IFC file.

* Merge to IFC Model (File > File Special > IFC 2x3): enables you to merge only certain I[FC
elements (model filtering) or, alternatively, the entire content of the current ArchiCAD project
into an existing (unopened) IFC file. For example, use this command if you want to add
selected content from an ArchiCAD model to an IFC file from another discipline (MEP-
system, structural model etc.) that was created for the same project.

For example, this illustration shows the result of merging an ArchiCAD model into an existing
file that contains an MEP model.

Note: In case of Merge to IFC Model, the content of the existing IFC file is protected:
merging a file to IFC will only add to it, without replacing any of it. This means that if an
element to be merged has the same IFC Globalld as an existing element in the IFC file, then
the ArchiCAD element will be merged using a new IFC Globalld. Thus, elements will never
be overwritten as a result of a merge. This also means that the Merge to IFC Model command
is not suitable for merging changes from one version of an IFC file to another version of the
same file!

During both export processes, the IFC model will be generated from the selected ArchiCAD
elements by mapping them according to the elements’ default type, or according to the elements’
user-defined classification.
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The export processes are always assisted by predefined translators, whose default settings you
can modify or overwrite as you go.

See IFC Translators.
. Save Plan @
Save in: , Architectural Changes - O Y = T
= MName ‘ Date modified Type Size
he # architectmodel_version_01.ifczip 6/10/20101:48 PM  IFCzip Files 29KB
RecentPlaces @ .\ chitectmodel_version_02.ifczip 6/10/20101:50 PM  IFCzip Files 26 KB
Desktop
Libraries
_-k 4 M 3
Computer
oy Export: Visible elements (on all stories) - Model Filter...
“w Translator: General Translator - Settings...
MNetwork
File name: 4 - Save
Save as type: I IFC 2¢3 compressed file (" ifczip) - I I Cancel I

Filtering elements for export can be carried out using the following criteria:

* The selected elements in the current view.
» The visible elements, based on display settings (Layers, Partial Structure display, etc.) in the
current view (the view that was open when you issued the Save as command).
* The entire model with the current view’s display setting, regardless of any selection or layer
settings.

Note: In order to export 2D drawing-type elements, annotation element or Grid elements, it is

not enough to meet the criteria of the filters listed above (e.g. export based on selected or
visible elements); you must also specifically enable the export of these elements in the
“Model Element Filter” of the translator being used.

The filter to be applied may depend upon any of the following:

e the default filters in the translator,

» any manual resetting of the filters using the Export pop-up in the export dialog box (this
allows you to filter only the elements in the currently open view),

» any further filtering set up in the Model Filter (e.g. all model elements, or all visible elements,

or all selected columns).
See Model Filter.

Follow these steps to export IFC data:

Step 1: Choose IFC File Format to which to Export (Save as type)
From the Save as type field, choose the desired IFC file format for export.
See File Types.
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Step 2: Choose IFC Translator

Exporting IFC elements occurs in conformity with the settings of the selected translator. Use the
drop-down list to choose among the predefined or user-defined translators. The default translator
for export from ArchiCAD is shown by default. Use the Settings button to edit a translator’s
settings, or to create a new translator.

See IFC Translators for details on these settings.

To quickly adjust the element filters for the current export - without modifying the translator’s
default settings - use the Export option in the export dialog box, or the Model Filter function.

See Model Filter.

Step 3: Modify Element Filters as Needed (Export)
Possible filters:

* Selected elements only (available only if elements have been selected)
Elements selected in the current view (the view that was open when you issued the export
command) will be exported.

* Entire project
The entire model (regardless of any selection, and regardless of the elements’ show/hide
status) will be exported.

* Visible elements (on all stories)

The visible elements in the current view will be exported, regardless of any selection.
(“Visible” means all elements that are set to be displayed (due to layer settings, model view
options, partial structure display, etc.).)

Note: If you issue the export command from Floor Plan view (“Visible elements (on all
stories)”’) means all elements currently displayed on every story of the project.

* All elements on current story (available only if Floor Plan is open)

All elements (regardless of any selection, and regardless of the elements’ show/hide status) on
the current story of the Floor Plan will be exported.

* Visible elements on current story (available only if Floor Plan is open)

All elements (regardless of any selection) that are visible on the current story of the Floor Plan
will be exported.

Step 4: Model Filter (use as needed)
See Model Filter.

Step 5: File Name

Use the File name field to define (Save as) or choose (Merge to IFC Model) the file name you
wish to export. then click Save.

Step 6: Export
Click Save (Save as) or Open (Merge to IFC Model) to start the export process.
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Hint: After exporting an IFC model, it is good practice to check the IFC model in an IFC viewer
(or in ArchiCAD by reopening the IFC file). There are many free IFC viewers on the market that
can be readily downloaded, including:

» DDS-CAD Viewer: http.//www.dds-cad.net

* Nemetschek IFC Viewer: http://www.nemetschek.com

» Solibri Model Viewer: http.//www.solibri.com

« Tekla BIMsight: http.//www.teklabimsight.com
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Import Functions

There are four import functions to choose from:

Open (File): opens the entire model or filtered parts of an IFC file as a new project.
ArchiCAD will transform the imported elements (e.g. [fcWall) into the corresponding
ArchiCAD elements (e.g. Wall).

Merge (File > File Special): is available only in Floor Plan view, and inserts a received IFC
model in whole or in part into a running ArchiCAD project. Merge preserves your running
project, without overwriting its data (this is the “Reference model” concept). So the program
always automatically generates new IFC Globalld values for all imported elements to avoid
overwriting the IFC GloballDs of the host project. However, even in this “Reference model”,
the merged elements are real ArchiCAD elements based on the IFC-ArchiCAD mapping
convention.

See IFC Element Types.

The process of merging an IFC file is similar to merging another PLN file to ArchiCAD: for
example, you will define how to place the incoming stories into the existing story structure.

Detect IFC Model Changes (File > File Special > IFC 2x3): detects the geometric
differences between two versions (IFC files) of a single model, and merges the modifications
(new, deleted and modified elements) only into the currently running project.

Update with IFC Model (File > File Special > IFC 2x3): Updates the current project content
with an IFC model (an IFC file), according to one of the two functions that follow:

- Import new elements and update existing IFC properties:

The function merges new elements of the IFC file into the project. “New element” means that
it exists only in the IFC file and has no equivalent (with the same IFC Globalld) in the current
ArchiCAD project. It also updates the IFC data (except the geometry) of the modified
elements. “Modified element” means that it (that is, its IFC Globalld) exists both in the IFC
file and in the ArchiCAD project. “Update IFC data” means that the IFC Attribute, Property
and Classification Reference Data of the modified elements are completely overwritten by the
data coming from the IFC file.

Note: This function is not a full-fledged update, since elements that do not exist in the IFC file
are not deleted from the current ArchiCAD file. In other words, the current ArchiCAD project
is protected from having its content deleted; its content is extended or modified, never deleted.

- Update IFC properties only:

As in the previous function, but only updates the IFC data (except the geometry) of the
“modified elements”. For example: the Property content and values of the Zones in an
ArchiCAD project are replaced by the IFC Properties saved with the same Zones (IfcSpaces)
of another (e.g. Zone-management) application. (Same Zones means having the same IFC
Globalld.)

Since the Detect IFC Model Changes command is more complex than the other two and has
other functions apart from import (e.g. managing and displaying changes), it is discussed in a
separate chapter.

See Change Detection.
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The current chapter discusses the Open, Merge and Update with IFC Model commands.
Notes:

*  Only the Open process will retain the original IFC Globallds of the imported model
elements. However, if the opened IFC file is saved as an ArchiCAD PLN, and then
hotlinked, ArchiCAD will change the IFC Globalld values, to protect the elements of the
host project (again, in line with the Reference model concept).

* 2D drawing, annotation (IfcAnnotation), and Grid (IfcGridAxis) elements are merged
from an IFC file only if their import is enabled in the “Model Element Filter” settings of
the applied IFC Translator.

» Itis recommended that you save the ArchiCAD file before merging an IFC file.

*  When importing a model, you may find that some elements - though defined as IfcWall,
IfcSlab, etc. - will be imported to ArchiCAD as Objects (and not as Walls, Slabs, etc.). The
reason is that their geometric representation is set to the simple “face-based surface” or
“boundary representation” (BREP). This means that, apart from the element geometry, the
element does not include information such as its reference axis. In the absence of such
information, ArchiCAD interprets such “simplified” elements as Objects (with Wall-,
Slab-, etc. subtype). Nevertheless, these elements will appear as “Wall” or “Slab” in the
IFC settings interface in ArchiCAD or in an IFC Viewer, which display element types.
With IFC viewers, you should check these elements’ geometric representations, such as
face-based surface (ArchiCAD Object) or extruded (ArchiCAD Wall, Slab, etc.) In some
cases, ArchiCAD’s import engine is able to handle imported BREP elements and attempts
to convert them into real ArchiCAD elements, primarily Slabs or Roofs.

In all import types, both element geometry and IFC data are imported. Some of these are stored
with the element as ArchiCAD Attributes, others as IFC Attributes, as standard or custom IFC
Properties and Classification Reference items.

See IFC Data Types.

Imported IFC data can be checked in the Settings dialogs of the imported elements and in the IFC
Manager. Find & Select and Interactive Element Schedule also work for/with the imported IFC
data.

See Working with IFC Data.

Imported elements can be placed onto particular layers in ArchiCAD, as defined in the applied
IFC translator. For example, in the case of a Merge, you can place the imported IFC model
elements onto one or more new layers, keeping them separate from the elements of the running
project.

Follow these steps to import IFC data using the Open, Merge and Update with IFC Model
processes.
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L. Open file @
Look in: | IFC Models - O s sl | (&
= MName ‘ Date modified Type Size
he J Architectural Changes 4/15/201112:26 PM  File folder
RecentPlaces || cpanges 4/15/20111226 PM  File folder
! J Structural Changes 4/15/201112:26 PM  File folder
#® architectmodel.ifczip 6/9/2010 1:19 PM IFCzip Files TI5 KB
Desktop # structural model.ifcZIP 6,/14/2010 8:50 PM  IFCzip Files 2436 KB
Libraries
Computer
oy [ Launch a new instance of ArchiCAD
‘*—hw Translator: Data Exchange with Analysis Applications -
MNetwork
File name: structural model ifcZIP)| - Open
Files of type: I IFC compressed file (" ifczip) - I I Cancel I

Step 1: Choose IFC File Format to Import

In the Open or Merge dialog box, choose the IFC file format corresponding to the file to be
imported.

See File Types.
Step 2: Choose File to Import

Step 3: Choose Translator

Importing IFC elements occurs in conformity with the settings of the selected translator. Use the
drop-down list to choose among the predefined or user-defined translators. The default translator
for import to ArchiCAD is shown by default. Use the Settings button to edit a translator’s settings,
or to create a new translator.

See IFC Translators.

Click Open to import the IFC model. Additional steps follow, depending on the type of imported
model and the chosen import method.

Step 4: Building or Site Selection

If the IFC file contains multiple IfcBuildings and/or IfcSites, then a Building/Site Selection dialog
appears. In case of a building, you have to choose a building since the import process can import
only one building at a time (see the next figure).
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Select Building to be imported:

L

=-{Z] Project1
E-4& Site1
. Ly Building1
-2 Site2
. Lffy Building2
£-4S Site3
¥ ¥Building31
--{f% Building32

MName

¥ Attributes (IfcBuilding)
Globalld
OwnerHistory
Name
LongMame
Description
ObjectType
CompositionType
ElevationOfRefHeight
ElevationOfTerrain
BuildingAddress

< Containment Information
Stories

Value
2500nagnBKxK9Dwsb5R004
Sandor Nagy, Test Organization
Building31

This is the third building
ELEMENT

1.200000
1.200000

3

Type

IfcGloballyUniqueld
IfcOwnerHistory [
IfcLabel I
IfcLabel

IfcText

IfcLabel
IfcElementCompositionEnum
IfcLengthMeasure
IfcLengthMeasure
IfcPostalAddress

<

I

Import all Site geometry

Cancel ] [ Import ]

On the left of this selection dialog, view the site and building hierarchy in the tree structure. At
right, information is shown on each selected building. If the “Import all Site geometry” option is
not enabled, then the selected IfcBuilding will be imported with only the IfcSite geometry which
is assigned to the building. To import the entire site model, regardless of the chosen building,
activate the “Import all Site geometry” option.

Step 5: Filtering Input Content

This is an optional setting that is available if the “Show Model Filter on import” option is
activated on the translator’s Import Options tab page. The Model Filter allows you to ignore the
translator’s default settings and to apply custom element filters to the current import process (e.g.
import just IfcColumns, or just the Ground Floor elements, or just the structural elements
(IfcBuildingElement) or HVAC elements (IfcDistributionElement), or just elements, such as
certain IfcColumns, selected from the model hierarchy, or any selection achieved by using filters
- such as certain columns on the first floor only).
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[ Model Filter for Import LB o]

Model Element Selection

Group element list by: IFC Element Type -

-] IfcBeam

+- [#] HcColumn

+-[] HcElementAssembly
+- [#] HcFooting

+-[] HcMechanicalFastener
+- ¢ HcPlate

+-[] HcReinforcingBar

+- [ Hcslab

+- [#] IfcWallstandardCase

Selected elements: 53

Additional Element Filtering

By IFC Domain:

Structural - Options...
By Structural Function:
All elements -
Cancel | [ OK

See Model Filter.

Step 6: Story Matching (only at Merge)

When using Merge IFC (as when merging a PLN), you must define the story of the receiving
project on which to place the story structure of the incoming IFC data. (The physical height and
relative elevations of the elements will not change.) In the appearing “Match Stories” dialog box,
“Current Story” refers to the story of the running project which was active when you issued the
Merge command. From the pop-up menu, choose the story of the incoming IFC project which
should be placed onto the current story. In the list, each story of the IFC model is shown with its
own elevation in parentheses. If you want to change the physical height of the imported story
structure, you can do so by entering a positive or negative value in the Elevation offset field. By
default (and this is recommended), the Elevation offset value is the absolute difference between
the elevation values of the chosen IFC model story and the current ArchiCAD story. A story’s
absolute elevation is shown in parentheses after its story name.

The result of merging stories: the story structure of the original project remains intact (it is not
overwritten by the newly merged content), and new stories are created only above or below the
existing ones (according to the IFC model).

Note: If the imported IFC file contains only a single story (as with IFC files saved in Tekla
Structures), then the story chooser option is grayed, and that IFC story is used. During Merge,
the elements will end up in the right place if you issue the Merge command from the Floor
Plan view of the ArchiCAD story that corresponds to the right position, if such a story exists.
If not, and if the current ArchiCAD story is in a different position, then use the default
Elevation offset value (the difference between the stories’ absolute elevations).
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Current story is: 0. 1st Floor {07 i‘

Stories to merge fpaste: [o..4 .‘

Which story of the merged/pasted structure will correspond to the
current story?

0. 1st Floor (07

Elevation offset:

2. 3rd Floor

0. 1st Floor (07

4, Roof (487
3. 4th Floor {387
2. 3rd Floor (24)
1. 2nd Floor (127

0. 1st Floor (07
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Change Detection

The Detect IFC Model Changes function (File > File Special > IFC 2x3) detects the geometric

differences between two versions of a single model that has been exported as IFC - that is, it
compares two [FC files that are two versions of the same project. The elements affected by the

modifications are generated and merged into the currently running project (that project can also
be an empty one). Modifications can be viewed and managed using ArchiCAD’s Mark-Up tool in

both 2D and 3D views.

Naturally, you can restrict the change detection to only a part of the model (for example, to

.:1'!: '1 M

|| Column (Selected)
Struchure: Struckural Concrete
Base Elevation: 0

wD: 300 | 300

i Laver: IFC Imporbed Old
= ggry: T

™

§

= = __u.___}_

Column (Selected) 1Lt
Struchure: Struckural Concrete |l
Base Elevation: 0
WD 300§ 300

L Laver: TFC I ported Mew
= ggry: T

ZiRimie

3 p Too
* Mark-Up Tools
Ackive Enkry:

[Modified Element 0003 v

Corrections:

|
Highlight: Elements:

I

®.

Zoom and Select:

w Mark-Up Entries
Sort byt

[ C—

eDeleted Elernent 0003 A
«»Modified Elernent 0001
«»Modified Elernent 0002

by Madified Element 0003

o
eMew Element 0001
JleMew Elemnent 0002 b

Mame: | Modified Element 0003
Style: [ podified Elernent b
here! \Geound Floor

Crested ()] 36/2010 12:01:43 Ph

. [ Show Report of All Entries ]

} Tag and Discussion

elements on the ground floor) or to particular element types (for example, just columns). Since the

two file versions differ by timestamp, the following geometric differences are detected:

 New Elements: clements created in the newer version that did not exist in the earlier version.

* Deleted Elements: elements that existed in the earlier version but were deleted from the

newer version.

* Modified Elements: elements that have been modified (in their position and/or size) from

one version to the next.

Notes:

It is important that the two IFC files being compared originate from a single application
and a single project, because the comparison process (more specifically, the pairing of the

modified elements) is based upon the elements’ Globalld numbers in the IFC model. If
there are no identical IFC Globallds in the two versions, then all elements will be

considered either new or deleted.

It is also important that you correctly identify which IFC file is the older project version
and which the newer version.
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* The change detection applies only to 3D elements - not to any of the 2D IfcAnnotation
(lines, texts, fills etc.) and IfcGridAxis elements that may be stored in the IFC file.

* Since the changes are merged into the current ArchiCAD project, we recommend that you
save the ArchiCAD project before using the Detect IFC Model Changes command.

Hint: Independently of any model exchange workflow with other applications, the Detect IFC

Model Changes function can also be used to compare two versions of an ArchiCAD project:

you must have saved both versions of the project as IFC files. This works if the export process

is set to store the Globalld numbers in each of the two versions.

See Export Options of IFC Translators.

Follow these steps to compare two IFC files:

Step 1: Browse for the two IFC Files

Start the Detect IFC Model Changes command. Use the Browse buttons to locate and select the
IFC model, noting the order in which the two files were created (“Older” and “Newer”). Keeping
track of the versions is crucial to ensure the proper detection and interpretation of the changes.

/N IFC Model Change Detection Wizard

0 Use this wizard to detect the differences between two IFC files that reflect
\y two different versions of a project model,
Only 30 elements will be considered, and will be paired by their unique 1D,

Clder version of the model:
T —

AC-TS\IFC From T3YStructural model1,ifcZIP
Mewer version of the model:
T —

AC-TS\IFC From T3YStructural model2,ifcZIP
Translator:

Data Exchange with Tekla Structures e Settings...

Mote: It is important that you correctly identify which IFC file is the older project
wversion and which the newer version,

=
o
2
W

Cancel

Step 2: Choose Translator

From the pop-up list, choose an IFC Translator.

The Translator shown is the one defined as the default for IFC import. Translator settings which

will be applied in this process include:

* The “IFC Domain” and “Structural function” Model Element Filters (these are the default
filters for comparing elements); and

* The Material Conversion (Import Options) settings.

Assigning the elements to layers is not governed by any setting in the translator, but rather set in

in later step (see Step 4 below).

See [FC Translators.
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Step 3: Define the Element Types to be Compared

Although the translator chosen in Step 2 defines the default filters to be used for the elements
being compared, you can use the next dialog box to further limit the model. In fact, you can define
entirely different filters or customize them.

Thus, use this dialog box to optionally narrow the set of elements to be compared in the two files:

/N IFC Model Change Detection Wizard

‘fou can optionally narrow the set of elements to be compared.
IFC Domain: Al element types -
Group by: Stary i~
Element Type: - [] Story 4 ~
+-[] Story 3
+-[] Story 2
+ Story 1
= Stary O
IfcCalumn
IfcwallStandardCase
+-[] Story -1
+-[] Story -2
+-[] Story -3 v
[ ) (]

Filtering by IFC Domain: use one of the predefined domain filters to define the element types
to be compared. The default value here is the IFC Domain (Model Element Filtering) setting
of the translator chosen above. “All element types” will compare all elements from the two
files. The “Structural” or “HVAC” domains will consider only IfcBuildingElements (IfcWall,
IfcBeam, IfcSlab etc.) or IfcDistributionElements, respectively. The “Custom” domain filter
can be created using the Options button - e.g., you can consider just beams (IfcBeam) or just
columns (IfcColumn).

Filtering by Structural Function: if the IFC files to be compared include elements classified by
Structural Function (that is, LoadBearing IFC Property is assigned to elements), then use this
setting to filter load-bearing elements, for example as part of a structural-architectural data
exchange. The default value here is the Structural function (Model Element Filtering) setting
of the translator chosen above.

Note: You should use this filtering option only if you are certain that your fellow professional,
with whom you are exchanging data, is using and able to export the LoadBearing IFC
Property.

Filtering by Story/Layer/Owner/Element type: the elements of the two files are listed in a tree
structure under (IFC) Element Type. The initial filtering is carried out by the IFC Domain and
Structural Function filters set above; this part of the dialog box enables further fine-tuning of
the filter, by checking or unchecking element types one by one. Elements can be grouped in
this structure, to make it easier to gain an overview. For example, you can group the element
types by Story, by Layer, or by both Story and Layer. For example, you can combine an
element filter with a story filter to compare just columns on the floor plan.
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Step 4: Differentiate Between Elements from Each Version

Based on the filters you have set up, a list will summarize the detected changes, by number and by
the type of the change. These changes will be merged to ArchiCAD as Mark-Up Entries. To be
able to differentiate between elements from each of the two versions, the affected elements will
be placed on a separate layer when they are merged into the current ArchiCAD project. Naturally,
you can define a different layer name for this purpose than the layer shown by default.

/VIFC Model Change Detection Wizard

The following changes will be merged to ArchiCAD as Mark-Up Entries:

Mew Elements 4
Modified Elements 4

Deleted Elements 8

Choose twa layers onto which ko place these elements:

Deleted and Modified Elements from the older version:

IFC Imported Old E]
Mew and Modified Elements from the newer version:
IFC Imported New E]
o) e

Step 5: Merge Changes to the Project

Click Merge to send the changes to the project with Mark-Up Entries. Only the detected changes
of the filtered and compared elements (see Step 3) will be merged into the project and placed to
the selected two different layers (see Step 4).

Step 6: Story Matching

When merging the differences between the IFC file versions, you must define the story of the
receiving project on which to place the story structure of the incoming IFC data.
If the two files have differing story structures, you must do the story matching for each of them.

See Story Matching at Import Functions.

Step 7: Use Mark-Up tool

The Mark-Up Palette appears automatically and lists the changes as Mark-Up Entries, using three
mark-up styles: New, Deleted and Modified Elements. Thus, the elements are easily
distinguishable on screen according to their specific style. Entries can be sorted by Style and by
their Floor Plan View.

Elements from the two compared models are categorized separately by the Mark-Up function:

* Elements from the older version (that is, the Deleted and Modified elements from the older
version) are shown as “Correction”

* Elements from the newer version (that is, the New and Modified elements from the newer
version) are shown as “Highlighted”
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Each of these categories uses different Mark-Up Styles and their elements can be edited
accordingly.

Functions on the Mark-Up palette enable you to view, select or zoom to the elements in the
entries.

Hint: The default colors for marking different change types can be modified in the Mark-Up
Styles palette (Options > Element Attributes).

Since the elements from each of the two model versions are categorized separately in Mark-Up,
each Modified element entry contains a pair of elements: one element from the older model
version, shown as “Correction”, and a newer-version element, shown as “Highlighted.” Their
different colors make it easy to distinguish them. Moreover, each element in the pair is placed on
a different layer (see Step 4). You can check any element’s layer by reading its Info Tag, which
appears when you hover your cursor over any element.

—

* Mark-Up Tools

== tive Entry:
Fart of Mak-Uip: Modified Elameant 0007

Column [Mew Element o001 v
= | Sruchore: HEAZZ0 e
Base Elevation: 9320 R - .
| wiD: 210§ 220 I =
| Layer: IFC Imported Mew @’ @ E
hhlight Elements:

Zoom and Select:

w Mark-Up Entries
Sort byt

ﬁ'
| () (s )
~J @ Mew Element 0001 Mew Elemant iC
<@ Deleted Elernent 0001 Deleted Elernent BR
A |4 Deleted Elernent 0002 Deleted Elernent [0
€»  Modified Element 0001 Modified Element [
<@  Modified Elemment 0002 Modified Elernent BC

Mame: | Modified Element 0001 |
Style: [ Modified Elernent Y
where: Stary

Crested ()] 3/3/2011 4145:45 Ph

[ Show Repart of All Entries ]

Elements detected as changed become part of the project and are placed on separate layers
depending on their version (older or newer). To each of these elements, the Mark-Up function
assigns these elements a category: either New, Deleted or Modified.

} Tag and Discussion

Now what can you do with them?

* Deleted Element: You can leave it in as part of the project (placing it on a separate layer); or
you can delete it together with its Mark-Up Entry, by clicking Delete Entry in the Mark-Up
Palette. You can also use Delete Entry without deleting the elements in the Entry.
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New Element: Since it has a Highlighted status, deleting its entry will not delete the element,
it will just lose its Highlighted status. Then you can use the element as you wish (or even
delete it from the project). A New element will be deleted together with its Mark-Up Entry
only if you first remove its Highlighted status (click the Remove Highlight button).
Modified Element: This pair of elements includes one each that is “Old” and “New”, with
the same options as described above for “Deleted” and “New” elements. That is, if you do a
Delete Entry, the older-version element can be either retained or deleted, while the newer-
version element will remain intact, while losing its Highlighted status.

Hint: If you delete a Mark-Up Entry by mistake, use Undo.
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IFC Translators

Importing and exporting model data using IFC takes place according to the settings of the
translator you are using. ArchiCAD provides predefined, factory-default IFC Translators, but you
can define your own. IFC Translation Setup command (File > File Special > IFC) allows you to
view or modify translator settings, or to create new translators. The following is a description of
the settings found in the IFC Translator Setup dialog box:

Location: C:\Users'kavvakumovits\Graphisoft\IFC Translators Wright INT\General Translator., xml

[l IFC Translation Setup % ‘ l& LX)
| -
Available Translators

Mame Project Partner Duplicate

Data Exchange with Analysis Applications -

Data Exchange with Autodesk Revit MEP Rename...

Data Exchange with Autodesk Revit Structure

Data Exchange with Bentley Building Remove
I Data Exchange with DD5-CAD MEP

Data Exchange with Nemetschek Allplan Engineering
I Data Exchange with Scia Engineer = 5
I Data Exchange with Tekla Structures Default for:
I 4 I3 )
|
I
I

¥ Description

This translator contains settings for general IFC-based export/import. It is recommended for model connection with, for example, architectural .«

and IFC viewer applications.

» Model Element Filter
» Import Options
» Export Options

[ Revert Changes Cancel ] [ Save Settings & Close

Available Translators

By default, you will see the predefined translators (offered for structural, MEP and general
connections) shipped with ArchiCAD. Any newly created translators will also be listed here. The
program’s default translators for import and export are distinguished by a blue arrow symbol;
these default translators will be shown when you execute the import or export commands. You
can define any selected translator as the default (for export and/or import) by using the “Default
for” icons.

The only way to create a new translator is to first duplicate an existing one (use the Duplicate
button). Next, use the Rename command to give the copy a new name. The newly renamed
translator will contain the same settings as the one you duplicated, but you are free to change any
of the settings.

Each translator is stored in an .xml file; these files can be exchanged among ArchiCAD users, and
imported into ArchiCAD projects using the Browse option. The “Location” field below shows the
path of the selected translator’s .xml file.

Use Remove to remove a translator you don’t need from this list.
Notes:

» With Browse you can re-load the translators (removed before) back to the list.
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Modifications to translator settings take effect when you click Save Settings & Close.

If you want a customized translator to revert to its original, factory-default settings, first
find the original translator file in the \Program Files\GRAPHISOFT\ArchiCAD
version\Defaults\IFC Translators folder (Windows platform) or /Applications/
GRAPHISOFT/ArchiCAD version/Defaults/IFC Translators folder (MacOS platform),
then use this file to overwrite the current translator, found at the place given in the
Location field.

A translator that is locked cannot be modified; the settings described below cannot be

changed in this case. However, if you duplicate a locked translator, you can change its
settings.

Description

This field is a short textual description of the translator currently selected in the list. This field is
empty for a newly created translator, but you can enter any text you like.
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Model Element Filter

Available Translators

MName

Data Exchange with Autodesk Revit MEP
Data Exchange with Autodesk Revit Structure
Data Exchange with Bentley Building
Data Exchange with DD5-CAD MEP
Data Exchange with Nemetschek Allplan Engineering
Data Exchange with Scia Engineer
Data Exchange with Tekla Structures
& = General Translator

4

* Project

Partner

Data Exchange with Analysis Applications o

Duplicate
Rename...

Remove

Browse...

Default for:

2

Location: C:\Users'kavvakumovits\Graphisoft\IFC Translators Wright INT\Data Exchange with Analysis Applications. xml

» Description

¥ Model Element Filter

Filter Model Elements to Convert by
IFC Domain:

Structural function:

Structural

All elements

[] Convert annotations and all 2D elements

Convert grid elements

» Import Options

» Export Options

[ Revert Changes

e [FC Domain

Displays the default element-type filter for the selected translator. Use the IFC Domain to
filter according to the following criteria for IFC import and export: “All” will include all
elements from the model; “Structural” will include only the structural building elements

] [ Save Settings & Close

(IfcBuildingElement); “HVAC” will include only the mechanical elements
(IfcDistributionElement). To see the exact composition of each Domain filter, click Options;
modifying these options will create a “Custom” filter.
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A — -+ — o
I 7 Tt s S . T | e e e e e
Available Translators IFC Domain: Strucaral .
Name Project Partner Duplicate = O dtcElement: -
Data Exchange with Analysis Applications e = IfcBuildingElement F
Data Exchange with Autodesk Revit MEP IfcBeam
Data Exchange with Autodesk Revit Structure = fcBuildingElementComponent
Data Exchange with Bentley Building feBuildingElementPart
Data Exchange with DDS-CAD MEP fcReinforcingElement
Data Exchange with Memetschek Allplan Engineering IfcReinforcngBar
Data Exchange with Scia Engineer fcReinforcngMesh
Data Exchange with Tekla Structures Default for: _ fcTendon L
[~ 'w:- General Translator - fcTendonAnchor 3
”) ' IfcBuildingElementProxy
... ] IfcColumn
Location: C:\Userskavvakumovits\Graphisoft\IFC Translators Wright INT\Data Exchange with Analysis Applications. xml . ] IfcCovering
... ] TfcCurtain\Wall
» Description - ] IfcDoor
~* Model Element Filter Al IfcFooting
... ] IfcMember B
HVAC ... [w] IfcPile
Filter Model Elements to Convert by Custom . W IfcPlate
IFC Domain: Structural - Options... I P IfcRailing
.. T#f IfcRamp
H i
Structural function: All elements = {efIfcRampFlight
- B IfcRoof
B E'”E"'S : ‘ FHifcsiab
Load-Bearing elements only . e IfcStair
[] convert annotations and all 2D elements Non-Load Bearing elements only - ST ifesteirFight il
» Import Options
¥ Export Options l Cancel ] [ oK
[ Revert Changes ] Cancel ] [ Save Settings & Close ] J

e Structural function

Use this as an additional (element-level) filter for export and import purposes, which will take
into account the elements’ Structural Function classification at export and “LoadBearing” IFC

Property at import.

- “All elements” will not take the elements’ Structural Function classification into

account.

- “Load-Bearing elements only”” means that only those elements classified as “Load-
Bearing Element” will be exported from ArchiCAD to IFC; and only those elements
having the IFC Property “LoadBearing Element” with “True” value will be imported

from the IFC file to ArchiCAD.

- “Non-Load-Bearing elements only”” means that only those elements classified as “Non-
Load-Bearing elements” will be exported from ArchiCAD to IFC; and only those
elements having the IFC Property “LoadBearing” with “False” value will be imported

from the IFC file to ArchiCAD.
Notes:

- If no Structural Function classification has taken place in the ArchiCAD project, or if
you have not finished the classifying process in ArchiCAD, then you should choose

“All Elements” here: either of the other two settings (“Load-Bearing elements only” or
“Non-Load-Bearing elements only”) can result an empty IFC file, or one that is missing
elements you might need.

The default Model Element Filter set here can be overwritten during the export/import
process using the Model Filter options.

See Model Filter.
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Convert annotations and all 2D elements

If you check this box, the export process of the following 2D elements is allowed: Texts,
Labels, Fills, Lines, Arcs, Circles, Polylines, Splines and all dimension types.

However, the inclusion of 2D elements in the exported file is also affected by the “Export”
option set in the export IFC dialog boxes.

- Ifa 3D view is currently active, the 2D elements can be included only if the “Entire
project” option is used.

- IfaFloor Plan is active, the “Visible” option means only the visible 2D elements will be
saved, and “Selected elements only” means that only the selected 2D elements will be
saved.

These 2D elements will show up in the IFC scheme structure as IfcAnnotation. Dimensions
will be exploded into lines and texts, since the IFC 2x3 standard documentation does not
include a dimension element.

During import, all IfcAnnotation-type elements (including exploded dimension elements) of
the IFC file will be imported into ArchiCAD and converted into 2D elements (texts and lines)
by checking the box.

Convert grid elements

If you check this box, the export process will include the Grid Elements and the grid members
of the Grid Systems (Design) in the IFC file.

However, the inclusion of grids in the exported file is also affected by the settings of the
“Export” options in the IFC export dialog boxes. Both in Floor Plan and 3D views, the
“Visible” option means only the visible grids will be saved, and “Selected elements only”
means that only the selected grids will be saved.

These grid elements will show up in the IFC structure as IfcGrid.

During import, all IfcGrid elements of the IFC file will be imported into ArchiCAD and
converted into grouped ArchiCAD Grid Elements by checking the box.
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Import Options
For import, the following options are customizable (provided that the translator is not locked):

¥ Import Options

| Show Model Filter on import

Geometry Conversion: Conversion Options...

Place Imported Elements on

Imported layers
@ Imported layers with extension: Analysis Model

A common new layer with name: Model from Analysis Application

Material Conversion

| Use ArchiCAD Fill Type conversion table | Conversion Table... |

Replace missing IFC Materials with: | Structural Concrete

* Show Model Filter on import
If this option is active, then - after you issue an import command - the Model Filter window
will open.

See Model Filter.

This gives you the chance to overwrite, for the purposes of the current import process, the Model
Element Filter settings of the translator you are using, to fine-tune the elements to be imported
(e.g. import only certain element types, or just the elements from a certain story).

See Model Element Filter.

Geometry Conversion

Use Conversion Options to define the geometry creation method (and concurrently the type of
the ArchiCAD element being created) for the following IFC element types:

- IFC Site: option to import the geometry of the IfcSite, or not (Without geometry option).
If you opt to import the geometry, then you can further decide whether the created
element should be an editable Morph or Object.

- IFC elements with complex geometry: When importing IFC Entity elements that cannot
be modeled using ArchiCAD building elements (e.g. Column, Beam, Wall) due to their
non-extruded (BREP) nature, you can choose to interpret them as either editable Morph
elements, with an Element Classification that corresponds to the type of the imported
element; or as an Object, with a Subtype that corresponds to the type of the imported
element.

- IFC Distribution Elements (HVAC): as above; make the choice for imported HVAC
domain element types (IfcDistrubutionElement).

Place Imported Elements on...
Define the method for placing the imported elements onto ArchiCAD layers.
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- “Imported layers” means that ArchiCAD will create new layers that correspond to the
IFC layer (IfcPresentationLayerAssignment) names, and will place the imported
elements onto these layers.

Note: If layers of the same name already exist in ArchiCAD, no new layers are created; the
imported elements are placed onto the corresponding, existing ArchiCAD layers.

+ “Imported layers with extension” will create new ArchiCAD layers corresponding to the
IFC layers of the imported file, but will add a custom extension (such as “Structural
Model”) to each of these layer names. The advantage is that, following the file import, you
will be able to sort the layers by extension in ArchiCAD’s Layer Settings dialog box.

*  “A common new layer with name” means that the imported elements will be placed onto a
newly created, single layer that you define (such as “IFC import™ layer). In this case, the
import will delete the original layer names of the [FC model.

L Layer Settings (Model views) D)
C g rayen
= Layername Extensicn 7 | Show all L. »
* Import Options o @ B 1 C1010 Interior Fixed Partitions -
Mo @ [# 1 C1010 Interior F._ns [storefront)
|¥] Show Madel Filter on impart Mo <@ [ 1 C2010 Stsir Construction
Mo <@ (@ 1 C2020 Ceiling Finishes
Geometry Conversion: Con o <@ (@ 1 D1010 Elevators and Lifts
o <@ (# 1  D2010 Flumbing Fixtures
Place Imported Elements on @ <@ (& 10000 1020 Froject Frogram Analysis select Al
) Imported biyers . &@ <@ [H 10000 1020 Existing Conditions Analysis e
@ <@ [& 10000 A1020 Slabs-On-Grade Analysis
@ Imported layers with extension: |BP Analysis @S 10000 1010 Floor Constuction | B
P 10000 B1020 Roof Constructi Analysi Lock
| ") A common new layer with name: L‘ Model from Analysi & D H =4 Fect onstruction nalysis L
@ <@ [ 10000 B2010 Exterior s for Openings Analysis =
) ) @ <@ (& 10000 B2010 Exterior .|l Construction Analysis
P I @ <@ (& 10000 B2020 Glazed Curlain Wall Analysis
[ Use ArchiCAD Fill Type conversion table q @ <@ (% 10000 C1010 Interior Fixed Partitions Analysis
@ <@ [H 10000 C1010 Intericr F...ns [storefront) Analysis
e . . N . Hide
Replace missing IFC Materils with: @ <@ [# 10000 C2010 Stair Construction Analysis
& <@ [F 10000 C2020 Cailing Finishes Analysis
& <@ (% 10000 D1010 Elevators and Lifts Analysis 52 Print...

¢ Material Conversion

It is possible to map the imported IFC materials to a corresponding Cut Fill type in
ArchiCAD. This is recommended if the ArchiCAD file template or the running project does
not contain fill types of the same name as those of the imported materials.

1. Ifthe “Use ArchiCAD Fill Type conversion table” option is not checked, then ArchiCAD will
determine whether the imported IFC material names exist among the ArchiCAD project’s or
template’s Cut Fills. If they do, then each imported material will be displayed using the
corresponding Cut Fill. If such fills do not exist, then a single Cut Fill type set (at “Replace
missing [FC Materials with” option) will be used to display all such imported materials, while
preserving the original IFC material names.
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Material Conversion

[ use ArchiCAD Fill Type conversion table

Replace missing IFC Materials with:

o
\

Steel
o 3

N\

I Fill Types / ‘
7

Steel /

[ New... ] [ Rename... ]

Delete

* Availability and Screen-only Pattern

Use with: [~ brafting Fills
[~ cover Fills

CutFills

» Thermal Properties
» Edit Vectorial Pattern

Screen-only pattern: e e

[ Cancel ] [ OK ]

2. If the “Use ArchiCAD Fill Type conversion table” option is checked, then the missing IFC
materials will be displayed using the definitions in the Conversion Table (click “Conversion
Table” to bring up this dialog). Here, map the Cut Fill types available in your project to the
names of the imported IFC materials. For example, you might use ArchiCAD’s “Structural
Concrete” fill to represent all concrete materials entitled “C20” that are imported from a
structural program. As a result, ArchiCAD will create a new fill type: it is named “C20”, but it
uses the existing “Structural Concrete” fill pattern (provided, of course, that the ArchiCAD
project does not yet contain a Cut Fill type entitled “C207).

Material Conversion

.; Conversicn Table

&Iﬂ‘l

IFC Material
CONCRETE/C12/15
CONCRETE/C16/20

COMCRETE/C20/25 \ 5tructural Concrete
COMCRETE/C25 ructural Concrete
CONCRETE/C25/30 Strixgtural Concrete
COMCRETE/C30 Structhgal Concrete -

ArchiCAD Fill Type ,|

Structural Concrete - .; Edit Conversion ltem

sl

Structural Concrete (d
IFC Material:

ArchiCAD Fill Type:

<

MNew...

c20]

Use ArchiCAD Fill Type conversion table

Replace missing IFC Materials with:

Conversion Table...

l Structural Concrete

If you have not mapped a particular imported material in this Conversion Table, it will
automatically be displayed using the cut fill defined at “Replace missing IFC Materials with.”
Hints:

Some of the default translators include predefined Conversion Tables, whose settings you
are free to expand or edit in the translator’s duplicated copy (provided that the translator is

not locked).

You cannot import or export these Conversion Tables as separate .xml files; you must
import/export them together with entire translator file itself (use Browse to import).
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Export Options
For export, the following options are customizable (provided that the translator is not locked).

¥ Export Options

Elements to export: Vigible elements {on all stories) -

Derived model data to export: I Options... ‘

IFC View Definition: Coordination View Version 1.0 -

Extended Model View name:

[ surface Geometry {BREP geometries only)

IFC Site geometry: As boundary representation (BREF) -

Complex elements: I Options... ‘

IFC model units: I Options... ‘

Global Unique Identifiers (GUID): Keep existing (recommended) -

IFC file encoding: ANSI - for compatibility mode -

* Elements to export
Use the element filter for export to configure the current translator.

See Step 3 at Export Functions.

This value determines the default filter used by the export process, but you can still change the
filter in the export dialog.

Note: If there are selected elements in the project when you start the export, this control
automatically changes to “Selected elements only”, regardless of the translator’s default
setting.

* Derived model data to export

The following options enable you to export additional data in addition to the elements, which
can be useful for data exchange with energy analysis or cost estimation programs:

- Space containment: Space containment defines the relationship between ArchiCAD
Zones (IfcSpaces) and Furnishing, Mechanical (HVAC) and other contained elements
within the space. Check this box if you would like to send the model to a facility
management application.

- Bounding box: Check this box if you would like to export the dimensions of the building
elements’ bounding box.

- Base quantities (length, area and volume): Check this box to add Quantity Takeoff
parameters to Wall (IfcWall), Column (IfcColumn), Beam (IfcBeam), Slab (IfcSlab,
predefined type Floor), Roof (IfcSlab, predefined type Roof) and Zone (IfcSlab)
elements to the IFC model. This data is useful in the Interoperability with cost
estimation applications.

For example, the following quantities (IfcElementQuantity) can be exported together with
IfcWall element: Height; Perimeter; Gross volume; Net volume (volume reduced e.g. by
columns embedded into the wall); Gross Floor Area (doors are not considered); Net Floor
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Area (area reduced by door footings); Gross Wall Area (openings are not considered); Net
Wall Area (area reduced by openings).

- All Library Part parameters as custom IFC properties: This option adds all parameters of
Library Parts (Object, Door, Window, Zone etc.) to the exported IFC file as custom IFC
Properties (grouped in property set having the prefix “AC_Pset (Libpart name)”.

Hint:

« Ifthe IFC project is expected to do a “round trip” (you will merge it back into ArchiCAD),
then it is advantageous to check this box.

» With another advanced tool, you can use customizable rules to export only certain Library
Part elements. For example, you can export only the Fire rating parameter with Doors and
Windows.

See IFC Options.

Note: Choosing this option will significantly increase the IFC file size.

- IFC Space boundaries with tolerance between Zones [mm]: ArchiCAD Zones include
precise geometry data that are useful to thermal calculation software applications. Zones
are 3D solids in geometrical aspect and in normal cases are bordered by two slabs and
four walls. Space boundaries define the logical connection between ArchiCAD Zones
(IfcSpace) and the building elements that enclose them. In practice, Walls, Slabs, Roofs,
Windows, Doors etc. all have different thermal conductivity properties. If you activate
the “IFC Space boundaries...” option, ArchiCAD will export Space boundaries and their
relations (IfcRelSpaceBoundary) together with the Zones (IfcSpace) to the IFC file. In
other words, ArchiCAD will calculate the position, size and adjacency of the elements
that border each Zone. ArchiCAD divides the Zone boundaries according to the areas
defined and cut by connected elements and openings. The “tolerance between Zones”
means the maximum distance between neighboring ArchiCAD Zones (for example, the

thickest wall/slab).
ﬁﬁ'fz‘{:lZoneé . ' £oned
DR
p—— I!I

Fone
Space Boundaries {defined by Walls): Space Boundaries {defined by Slab):
1-Wall part defined by Zone3 1- Slab part defined by Zone
2 -Wall part defined by Zone? 2 - Slab part defined by Zone3
2 -Wall part cut by connected wall 2 - Slab part defined by Zone?2
4 and 5 - Area defined by door opening 4 - Slab part without thermal conwection
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- ArchiCAD Zone Boundaries as IFC Space classification data: Check this box to export
the Zone Categories data (Code and Name) of ArchiCAD Zones as their (IfcSpace) IFC
Classification Reference data (ItemReference and Name).

IFC View Definition

Choose whether you want to save the IFC model according to the widely used so-called
“Coordination view” standard, or according to the requirements of other Model View
Definitions (MVD; e.g. Concept Design BIM 2010) specified by organizations of
buildingSMART (such as General Services Administration (GSA), Statsbygg, Senate
Properties). In the latter case, choose “Extended Model View” and define the requested IFC
File Header (e.g. ConceptDeisgnBIM_2010) in the Extended Model View name field.

Note: The export of Space Occupant data (see [F'C Assignments) is not allowed by
Coordination View restrictions, so it can be exported only in Extended Model View.

See Model View Definitions.

Surface Geometry (BREP geometries only)

If you would like to export all model elements with BREP (boundary representation)
geometry only, activate this option. This option also sets “with precise geometry (BREP)” at
all items of the Complex elements options (see later).

Note: In earlier versions, the Surface Geometry (BREP geometries only) was known as
Simplified view (BREP only).

IFC Site geometry

In ArchiCAD, the IfcSite geometry can be created with Mesh elements, with Objects with
subtype “Ifc2x_Site” and any modeling element (e.g. Slab, Morph) classified (Element
Classification) as “Site Geometry”. Depending on whether these elements are visible/selected
in the view from which you begin the export, and depending on your choices at “Export”
options, these elements will be exported. Use the drop-down list to apply a geometric
representation to these elements in the IFC model.

Make your choice depending on which kind of site geometry your partner’s application is able
to read:
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Medh
Base Elevation: -1000

_Geometric set (Wireframe)

Face-based surface (top surface)

BREP
{Boundary representation)

* Boundary representation (BREP): Geometric representation as solid bodies enclosed by
their superficies and boundary surfaces. BREP is a simple form of boundary
representation model in which all faces are planar and all edges are straight lines.

» Face-based surface (top surface): Geometric representation of the superficies (top surface)
only.

*  Geometric set (Wireframe): Geometric representation with contours and points.

Note: ArchiCAD is able to import all three kinds of IFC site geometry representations.

* Complex elements

These options apply to the export of special elements and their inter-connections. The possible
methods of geometry export are the following:

* Extruded geometry: This is the standard IFC geometry representation, which retains the
elements’ parameter values (such as thickness, height, location of reference line or edge,
skin structure of composite materials) - however, certain specialized sections are not
retained. This is the format usually supported by static analysis programs, because while it
1s important to retain and possibly to modify the elements’ parameters, their special cut
angles (such as the slanted edge of a slab) are not important.

* Precise geometry (BREP): The boundary representation (BREP) method comes closest
to reproducing the shape of the element, together with its specialized sections and
connections. However, the element’s parameters are lost, and BREP elements from an
imported IFC file are transformed into non-editable elements. Since this method provides
the most exact reproduction of element geometry, it is useful in the “reference model”
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workflow, which can be most useful for structural editing or preparation programs (such as
Tekla Structures).
These two IFC geometry methods can be used to represent the following special geometrical
situations:

* Elements in Solid Element Operations: With the extruded geometry method, elements
edited with Solid Element Operations will be exported according to their definition
geometry - for example, without any automatically added intersections. With the BREP
method, they will be exported as they are displayed in ArchiCAD because of Solid
Element Operations.

Extruded geometry

Precise geometry (BREP)

*  Walls with complex end connection:

- With the precise geometry (BREP): If you have one non-simple wall (that is, a wall that
is Slanted, Double Slanted or Complex) connected to another wall of any geometry, then
both of these walls will be exported with BREP geometry representation. If any two
connecting walls are not of the same height, then both of these walls will be exported
with BREP geometry representation.

- With the Extruded geometry method: Most walls will be exported using the extruded
geometry representation, if the wall’s geometry allows for it. Otherwise (as in the case
of Slanted Curved Walls), they will be exported as BREP.

The difference between BREP and extruded geometry representations is well illustrated by the
case of a simple straight wall connected to a slanted wall:
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Extruded geometry

Precise geometry (BREP)

* Non-straight composite walls: The following options affect slanted or double-slanted
composite walls and those with complex profiles:

- As building element parts: The ArchiCAD Wall element is logically made into an
IfcWall that includes building element parts. The advantage of this option is that each
building element is assigned the IFC material or profile that is represented by its cut fill
in ArchiCAD.

Note: Certain applications (such as Revit Structure) do not support this geometric
representation, so in that case the next option is recommended.

- As complex profiles: The ArchiCAD wall element is logically made into an IfcWall
element, to which a profile geometry or material list will be assigned, in the form of an
IFC material. (The receiving application will not know the precise order of the different
components/skins.)
Note: This option is affected by the Partial Structure Display currently in effect, if the view’s
visible elements are being exported. For example, if the “Core Only” Partial Structure Display
is in effect, then the “As complex profiles” option will have no effect on a slanted composite
wall that has a single core, because in this case the wall will not count as a composite element.

Note: This option will affect only walls saved as “extruded” - thus, for example, it will not
have any effect if the Coordination View (Surface Geometry) is being used.

See IFC View Definition.
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Chained beams: With the extruded geometry method, chained beams will be exported
according to their definition geometry, without any added automatically intersections.

With the BREP method, they will be exported as they are displayed in ArchiCAD,
including the automatic intersections.

Extruded geometry

Part of Growp:
Beamn

Layer: Structural - Bearing
Story: O

Precise geometry (BREP)

Slabs with slanted edge: With the extruded geometry method, slabs will be exported with
vertical edges, even though their original geometry included a slanted edge. With the

BREP method, such slabs will be exported using their correct original geometric
representation.
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Extruded geometry

Precise geometry (BREP)

IFC model units

Choose metric or imperial (Length, Angle, Area and Volume) units for the IFC export.
Note: When doing an import, the imported elements and data are always displayed using
ArchiCAD’s model unit preference (Options > Project Preferences).

Global Unique Identifiers (GUID)

The “Keep existing” option means that IFC Globallds of elements assigned automatically by

ArchiCAD will be kept in the exported IFC model. The “Keep existing” option is necessary
for the efficient use of the Detect IFC Model Changes function.

See Change Detection.

Moreover, this option is also useful for the same reason when using other programs to
compare two IFC model versions arriving from ArchiCAD. The alternative option is
“Generate new”. Each new exported IFC file will generate brand new Globallds for the
elements, so that each new exported version is entirely separate from the previous versions.

Note: The Global Unique Identifiers (GUID) settings option has no effect on the Merge to
IFC Model export process.

See Export Functions.

IFC file encoding
Use this option to define the character coding used by the .ifc or .ifcZIP file.

See File Types.

- ANSI: This is the default option for compatibility reasons, since earlier ArchiCAD
versions and many other applications (e.g. structural, MEP) use only ANSI.

- Unicode: The recommended option if you are exchanging an IFC model with a
receiving application using a different platform (e.g. ArchiCAD on MacOS vs.
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Windows) or a different language environment (such as a different language version of
ArchiCAD).
Note: Switch to the Unicode option only if you are certain that your data exchange partner’s
application supports it.

Note: The Unicode option has no effect when saving to .ifcxml format, because exporting to
that format always uses UTF 8 coding.
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Model Filter

Each IFC Translator contains defined settings for filtering the elements to be imported or

exported.

See Model Element Filter.

However, the Model Filter options - which are accessible during the import/export process itself -
enable you to fine-tune these settings. You can even filter elements one by one from a list. The
Model Filter function varies depending on whether it is applied during import or export:

* During export: Model Filter appears in the dialog box of the export command. Based on the
“Export” settings here (“Selected elements only”, “Visible elements”, etc.), the exportable
elements are listed: you can now further filter these elements by checking/unchecking their

boxes.

*  During import: The Model Filter can be shown optionally (from Import Options of the applied
IFC Translator). Model Filter in this case lists all the elements being imported from the IFC
model, enabling you to further filter them by story or function (e.g. structural or HVAC), or

one by one.

Model Filter options:

Ji. Model Filter for Import 2t
Model Element Selection
Group element list by: IFC Element Type -
-] IfcBeam
+ IfcColumn
+ [ fcElementAssembly
+ IfcFooting
l + [ ifcMechanicalFastener
+- ¢ HcPlate
+ [ fcReinforcingBar
+- [ Hcslab
+- ¥ IfcWallStandardCase
Selected elements: 53
Additional Element Filtering
By IFC Domain:
By Structural Function:
All elements -
I Cancel I [ OK ]

A tree lists the exportable or importable elements. Use this list to further filter the elements to be

exported/imported.

Element filtering can be made easier by sorting the list items or grouping them as follows (Group

elements by):
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» IFC Element Type: for example, in case of model import, the IfcWall group contains elements
exported by an application as I[fcWall; and in case of model export, the I[fcWall group contains
ArchiCAD Walls whose classification is set to “ArchiCAD Type”, as well as all other
elements that are classified as “Wall”.

» Story: IFC element types and elements are listed by their story location in the model (e.g.
Ground Floor).

» Layer: IFC element types and elements are listed by layer.

» Element Owner: element types and elements are listed according to who created them. (In
ArchiCAD, you can define this person - the “Model Element Author” - at IFC Options. This
name is saved in the IFC file as [fcOwnerHistory.)

See [FC Options.
Further element filtration can be done by IFC Domain (Structural (IfcBuildingElement), HVAC

(IfcDistributionElement) or customized settings) and/or by Structural Function, as described at
Translator settings.

See IFC Translators.
Note: Filtering by Structural Function works differently for [IFC Import and IFC Export:

* At IFC Import, the filter considers the “LoadBearing” IFC property.

» At IFC Export, the filter considers the ArchiCAD elements’ “Structural Function”
classification.
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