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Terms of Reference

buildingSMART, the International Alliance for Interoperability, is an organization of building industry
stakeholders for the creation of an industry standard for data interoperability across Building
Information Modeling (BIM) applications used over a building’s life cycle. This standard is
regarded as a prerequisite for improving building design and engineering workflows using BIM
methods, hence eliminating the high cost and waste created by inadequate interoperability. A
vendor-independent neutral file format, IFC (Industry Foundation Classes) capture both
geometry and properties of ‘intelligent’ building objects and their relationships within building
information models, thus facilitating the sharing, exchange, and coordination of information across
otherwise incompatible applications. Bentley is fully committed to the objectives of the 1Al and their
buildingSMART initiatives and is involved in several regional chapters of the 1Al as well as in several
IFC-related projects and initiatives.

For further information, see Bentley's IFC White Paper

Bentley’s IFC2x interface for the Coordination View was certified in 2003, and

although not officially certified, IFC2x2 is also supported. In March 2007, in A
accordance with the official 1Al facilitated approval procedure, Bentley «'
Architecture 08.09.03 passed the certification for import and export of IFC2x V
Edition 3 (IFC2x3), which is based on the Extended Coordination View

definition. As the IFC interface is built on the common Bentley Building "2

technology platform, Bentley Structural, Bentley Building Mechanical SyStems, | s m s s u

facilitated approval procedures for

and Bentley Building Electrical Systems effectively also support the IFC2x3 23 - e 01
Extended Coordination View.

The main objective of IFC is the transfer of BIM information, i.e. geometry and associated
properties, from one BIM application to another for the purpose of coordination (hence ‘Coordination
View’) and/or the extraction/handover of certain property values for downstream tasks, such as
spatial analysis.

IFC2x2 and IFC2x3 support common property sets, i.e. object property names and formats agreed
upon by the Model Support Group of the IAlI and the IFC implementers.

To import and export geometry with basic properties, e.g. element type, length, height, width, etc.,
the IFC2x3 property sets are not required. However, to import or export geometry with extended
properties, such as fire rating, thermal transmittance, exterior/interior, load bearing/non-load bearing,
combustibility, shading coefficiency, etc., the IFC2x3 property sets must be appended to the Bentley
Building DataGroup system.

Bentley Architecture handles these properties through IFC2x3-specific DataGroup schema files,
which are included in IFC2x3_pset_DatasetExtension.zip. When extracted, the Bentley Architecture
DataGroup schema is augmented with the necessary folders and files. Configuration variables
must be added in the PCF-files to add the necessary search paths. Additional non-common
properties can be accommodated by modifying the DataGroup schema with corresponding
DataGroup types and definition files. Please contact your Account Manager or Professional Services
if you require consultancy.

IFC2x3_pset_DatasetExtension_081107 contains 70 IFC2x3 property sets. If required, further
property sets can be added using the DataGroup Definition editor.

For further information, see the relevant chapters in the Quick Reference Guide.
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Installation of IFC2x3_pset dataset extension

U download the IFC2x3_pset_Dataset Extension from Bentley SELECTservices searching by
Product Line ‘Building Analysis and Design’, Download Category ‘Enhancements and Updates’

Search By:

 Product | & =l
(@ Produdtline  |Sisrghreysemeessn L =
Filter By:

Release Language |5—; = B4
Download Category ~
Files Posted within — =
last [ enins =

[T Show Dependencies/Required Supporting Files

Burn CD Available? @ ves! whats this?)
Download Available? @ Yes! jwhats this?)

U download the IFC2x3_pset_DatasetExtension to your system, e.g. C:\BentleyDownloads

O open or double-click ifc2x3psetdataset08110701en.exe to install the
IFC2x3_pset_DatasetExtension to the appropriate workspace

e{ IFC2x3 pset Dataset Extension - InstallShield Wizard

Mext,

Welcome to the InstallShield Wizard
for IFC2x3 pset Dataset Extension

The InstallShield Wizard{TM) will help install IFC2x3 pset
Dataset Extension on your computer.  To continue, click.

= Back

Cancel

© 2008 Bentley Systems Inc.
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U navigate to the folder where you want to install the IFC2x3_pset_DatasetExtension (see
Installation options below)

fﬁ IFC2x3 pset Dataset Extension - InstallShield Wizard il

Location to Save Files
wehere would vou like to save your files?

Flease enter the Folder where vou want these files saved. IF the folder does not
exist, it will be created for you,  To conkinue, click Mext,

Save files in folder:
D:\Documents and SettingsiAll Users\Application Data\Bentleyy08. 11,07\ MicroStatic

Inistallshield

< Back | Mext = | Cancel |

O unzip IFC2x3_pset_DatasetExtension_081107.zip with the ‘Use folder names’ ticked

Extract - D:'Documents and Settings' All Users' Application Data'BEentley D& ﬂil

Extract to: ID:\Documents and Settings'All Users\Application Data\BentIey\DB.'I1.0?'\Micj %l |‘=_¥|

e LISE DISK (G:)
J My Metwark Places
My Documents ;I

[ Open Explorer window

B

~ Files

) Selected filesfolders

[ Owenarite existing files £ |
& Al files/folders in archive 4Ia"°e

I~ Skip older files

" Files: I

Help |

P

Installation options

The IFC2x3_pset dataset extension can be added to the DataGroup system in several ways:

U to the project dataset, typically located in the project folder, for use on an individual project only;
or
U to a dataset-independent folder, for instance located in
...Workspace/TriForma/DatasetExtensions/IFC2x3_psets, for use on selected projects;
or
O to a dataset-independent folder, for instance located in
...Workspace/TriForma/DatasetExtensions/IFC2x3_psets, for use on all projects
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IFC2x3_pset dataset extension for an individual project
To use the IFC2x3 property sets for an individual project:

U save IFC2x3_pset_DatasetExtension_081107.zip to the dataset folder of the project, e.g.
...Iprojects/examples/<Project_name>/dataset

O unzip IFC2x3_pset_DatasetExtension_081107.zip with the ‘Use folder name’ option enabled; this
adds the subfolder datagroupsystem_ifc2x3_psets to the dataset folder with the necessary files

=l ) dataset
I bak
I cell
|2 comp
|2 cpart
| data
|(Z) datagroupcatalogs
[,_“] datagroupsysten_ifc2x3_psets ]
| materials
IZ) part

U add a subfolder datagroupcatalogs to the project’s dataset folder for project-specific DataGroup
catalog items

U add the following configuration variables (in black) to those already defined (in grey) in the
project’'s PCF-file, i.e.<Project_name>.pcf:

DG_PATH > $(PROJ_DATASET)datagroupsystem_ifc2x3_psets/
DG_CATALOGS_ PATH > $(PROJ_DATASET)datagroupcatalogs/

Note: Changes to the IFC2x3_psets extension will only affect this project.
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IFC2x3_pset dataset extension for selected projects
To use the IFC2x3 property sets in selected projects:

Q inthe .../Workspace/TriForma folder, create a subfolder ‘DatasetExtensions’
O in the folder ‘DatasetExtensions’, create a subfolder ‘IFC2x3 psets’

O save IFC2x3_pset DatasetExtension_081107.zip to the folder
...Workspace/TriForma/DatasetExtensions/IFC2x3_psets

O unzip IFC2x3_pset_DatasetExtension_081107.zip with the ‘Use folder name’ option enabled; this
adds the subfolder datagroupsystem_ifc2x3_psets to the IFC2x3_psets folder with the IFC2x3
pset files

[=1 ) TriForma
|2 ArchDatasetMNosls
[= ) DatasetExtensions
= ) IFCZx3_pseks
[,_’] datagroupsysten_ifc2x3_psets ]

4 in the dataset folder of each project that should use the IFC2x3 psets, add a subfolder
datagroupcatalogs for project-specific DataGroup catalog items

= ) dataset
I bak
I cell
| comp
|2 cpart
| data
‘_"{datagrnupcatalugs ]
|2 makerials
I part

U add the following configuration variables (in black) to those already defined (in grey) in the PCF-
files of each project that the IFC2x3 psets are to be used for, i.e.<Project_name>.pcf:

DG_CATALOGS PATH > $(PROJ_DATASET)datagroupcatalogs/
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#

# Add search paths to support the IFC2x3 property sets
H.

IFC_PSETS = $(TF_DATASETS)DatasetExtensions/IFC2x3_psets/
DG_PATH > $(IFC_PSETS)datagroupsystem_ifc2x3_psets/
Notes:

1. The IFC_PSETS configuration variable defines the path to the IFC2x3_psets folder, which is
subsequently used to define the location of the datagroupsystem_ifc2x3_psets subfolder. If
the folder location is changed or different, only the search path defined by IFC_PSETS needs
to be edited. Any other location is possible as long as the paths to the
datagroupsystem_ifc2x3_psets folder is defined by the configuration variable DG_PATH in
the PCF-file(s).

2. Changes to the IFC2x3_psets will affect all projects with these configuration variables in their
corresponding PCF-file.

3. Other dataset extensions, e.g. for company-specific content, can be added to the
DatasetExtensions folder by adding appropriate folders and subfolders and defining
corresponding configuration variables, e.g. for company-level standards:

IFC2x3_pset dataset extension for all projects
To use the IFC2x3 property sets in all projects:

Q inthe .../Workspace/TriForma folder, create a subfolder ‘DatasetExtensions’
Q in the folder ‘DatasetExtensions’, create a subfolder ‘IFC2x3_psets’

O save IFC2x3_pset_DatasetExtension_081107.zip to the folder
...Workspace/TriForma/DatasetExtensions/IFC2x3_psets

U unzip IFC2x3_pset_DatasetExtension_081107.zip with the ‘Use folder name’ option enabled; this
adds the subfolder datagroupsystem_ifc2x3_psets to the IFC2x3_psets folder with the IFC2x3
pset files

[=1 ) TriForma
) ArchDatasetMNosls
[= ) DatasetExtensions
= ) IFCZx3_pseks
[,_’] datagroupsysten_ifc2x3_psets ]

U add the following configuration variables in the UCF-file, e.g. ...\Workspace\Users\triforma.ucf:

#

# Add search paths to support the IFC2x3 property sets

#. -

IFC_PSETS = $(TF_DATASETS)DatasetExtensions/IFC2x3_psets/
DG_PATH > $(IFC_PSETS)datagroupsystem_ifc2x3_psets/
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Note:
The IFC_PSETS configuration variable defines the path to the IFC2x3_psets folder, which is
subsequently used to define the location of the datagroupsystem_ifc2x3_psets subfolder. If the
folder location is changed or different, only the search path defined by IFC_PSETS needs to be
edited. Any other location is possible as long as the paths to the datagroupsystem_ifc2x3_psets
folder is defined by the configuration variable DG_PATH in the PCF-file(s).

O in the dataset folder of each project, add a subfolder datagroupcatalogs for project-specific
DataGroup catalog items

=l ) dataset
| bak
| el
| comp
|2 cpart
|7) data
,__‘{datagrnupcatalugs ]
| materials
| part

4 add the following configuration variable (in black) to those already defined (in grey) in the PCF-
files of each project that the IFC2x3 psets are to be used for, i.e.<Project_name>.pcf:

DG_CATALOGS_ PATH > $(PROJ_DATASET)datagroupcatalogs/

Note: Changes to the IFC2x3_property sets will affect all projects
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The IFC2x3_pset DataGroup system

With the IFC2x3_pset_DatasetExtension files properly installed and configured, the following
modifications are made to the Bentley Architecture DataGroup system:

IFC2x3_pset DataGroup types

DataGroup types that are not already part of the Bentley Architecture delivered schema, i.e. Ceiling,
Covering, DistributionFlowElement, Flooring, Member, OpeningElement, Project, RampFlight, Roof,
Site and Zone, are added to the DataGroup system

----- @ Pile Cap

=21 Catalog Trems
----- @ Beam: Concreke
----- @ Eeam: Steel
----- @ Erace: Steel Horizontal
----- @ Erace: Steel Yertical
]@ Building
]@ Casework: Base
I Casewark: Tall
I Casewark: Wal
..... EES Celling
----- @ Column: Concrete
----- £ Column: Steel
----- GRCoverrs )
B Curtain Wall
----- E( DistributionFlowElement )
[]---@ Daar
[]---Eﬁ Escalators
[]---@ Floor
..... F(Fooring )
|:|---§§2»$ Furniture
|:|---§§2»$ Handrails
[]---@ Ladders
----- @ Mat Foundation

firn e e

----- E;& OpeningElement

..... £ File
bl

[]---ﬁﬁ Plumbing Fixture

----- GRlroe ]
----- S T T —
[]--fﬁ Ramps

----- fei(Roof

[]---ﬁﬁ Shelving

----- i (Gie

-1 Slab

[]---@ Space

----- @ Spread Fooking

I8 Stair

----- @ Steel Cladding

----- @ Steel Purlin

----- @ Strip Footing

----- @ Timber Joist

----- @ Timber Plate

----- @ Timber Post

----- @ Timber Stud

[]---ﬁﬁ Toilet Accessory

[]---Eﬁ Toilet Partition Door

- wall

----- @ ‘wall Leaf

[]"-@ “Windowe

..... BEe )

IFC2x3_pset DataGroup definition files
IFC2x3_pset DataGroup definition files are added to the appropriate DataGroup types:

tq DataGroup Catalog Editor for Project_A {Catalog Types) = |E| |5|

File Edit Wiew | Insert

EEEICIE)

@

£ Column: Concrete

F Column: Steel
Covering

) Curtain Wal

------ I8 DistributionFlawElement

' tq DataGroup Catalog Editor for Project_#A (Catalog Types) - |E| |£|

| File Edit Wiew Insert

B Casework: Tall ;I Definition |
@ Casework: Wall _I [:\Documents and Settingsh,. . \IFCZ2x3_psetshdatagroupsystem_ifc2x3_psetsiPset_CoveringCommon, xsd J

-
(DataGroup entity with IFC2x3_pset definition file only)

IEE IR

B Column: Concrete

£ Column: Stesl

Eﬁ Covering

£ Curtain Wwall

£ DistributionFlowElement
i

Bl Escalatars

© 2008 Bentley Systems Inc.

| [ oefinition
D:YProgram Files\Bentlew\MicroStation TriFormaldatagroupsystem’ archDoor , xsd
_| O 'I,Documents and Settlngs'l, 'I,WorkSpace'l,tr|Forma'I,DatasetExtensmns'l,Company VT'I,datagroupsystem'l,Suppller info.xsd

D
[:\Documents and Settlngs'l, 'l,tr|Forma'l,DatasetExtens|0ns'|,IFC2x3jsets'l,datagroupsystem |Fc2x3jsets'l,Pset DoarCammon, xsd

(DataGroup entity with Bentley Architecture and IFC2x3_pset definition files)
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IFC2x3_pset DataGroup definitions can be attached or detached using the DataGroup Catalog Editor
(Catalog Types).

tq DataGroup Catalog Editor for Project_A {Catalog Types) = |EI |£|
File | Edit Wiew Insert
& Copy Chrl 2

Renarne

Defirikion |
D:yDocuments and Settingsy, .. \WorkSpaceltriformalarchDatasetMosUS datagroupsystemius_nes_Furniture, xsd

[:\Program Flles'l,BentIey'l,Mlcr0Stat|0n'l,Tr|F0rma'|,datagr0upsystem'l,ParaDeF.xsd
D:\Docurments ar L)

Delete

Attach Definition, ..
Detach Definition

: E;& Ladders
@ IMat Foundation

E_;-& Mermber LI

Note:
Attachments of IFC2x3 property sets (definition files) are defined in file
‘ifc_pset_catalogtypeexts.xml’. In this file, all property sets (InstanceDataDefinitions) except
the '‘common' ones, are commented out, i.e. will not be used.

To attach further InstanceDataDefinitions

O open ‘ifc_pset_catalogtypeexts.xml’ with a text editor
Caution: it is strongly recommended to use a XML editor!

<CatalogTypeExtension type="Building™:>
<Instancebatalefinition defType="UIER" definition="Fset_ Eui ldingCormmon™/ >
<!--<InstancePatalDefinition defType="USER" definition="FPset Buildinqlise AT
<!--<InstancePatalefinition defType="USER" definition="Pset BuildingEnergyTargelt e -
<!--<InstancePatalefinition defType="USER" definition="Pset OutsideDesignCriteria TfE =
<fCatalogTypeExtensions

=loix]
File Edit View Insert
FEEILIR)
-2 Catalog Types « | | Definition |
~-Lg, Beam j D:iProgram Files\BentleyiMicrastation| TriFarmaldat agroupsysterniarchBuilding. xsd
- % Beamn: Concrete [ D:\Documents and Settings.. \WorkSpace\trlForma\DatasetExtens\ons\IFCZxSJsets\datagroupsystem ifc2x3_psetsiPset_BuildingCommeon. xsd
(g} Beam: Stesl : -

F) Brace: Steel Horizontal
-5} Brace: Steel vertical
= @ Building

) Casework: Base

- Casework: Tal ;I

(only Pset_BuildingCommon.xsd is attached)

O delete the ‘<I—‘ characters before and the ‘-->’ characters after the appropriate line(s); this will
effectively attach them, e.qg.

</CatalogTypeExtensions

<CatalogTypeExtension cype="Building™>
<Instancebatalefinition defType="USER™ definit,ion="Pset_BuildingCommon".f}
<Instancebatalefinition defType="USER™ definit,ion="Pset_BuildingUse"!)
<V——<TnetancelDatalefinition defType="USER" deﬂnition="Pset_Build.ingEnerg}tI‘arget"/) -
<V——<TnetancelDatalefinition defType="USER" def_inition="Pset_mtsidel)esignc.riteria"/> ——>

© 2008 Bentley Systems Inc. page 11 of 29



t:: DataGroup Catalog Editor for Project_A (Catalog Types) ;IQIEI
File Edit View Insert
EEEIEIE)
=07 Catalog Types ;l Definition |
% Beam D:\Program FilestBentlsywiMicraststion) TriformatdatagroupsystemiarchBuilding. xsd
@ Beam: Concrete D:iDocuments and Settings). .. \WorkSpaceitriformalDatasetExtensions\IFC2x3_psetsidatagroupsystem_ifc2x3_psetsiPset_BuildingCammon.xsd
@ Beam: Steel Uo: i iorkSpaceltriformalDatasetExtensions\IFC2x3_psetsidatagroupsystem_ifc2x3_psetsiPset BuildingUse, xsd
--Ef Brace: Steel Horizantal D:iDocuments and Settings). . \Bentleyi08, 11,07 MicroStationtWorkspaceitriformat ArchDat asetheslS\datagroupsystemius_nes_Building.xsd
F) Brace: Steel ertical
-8 Building
- Casework: Base
B Casework: Tal j
v

(Pset_BuildingCommon.xsd and Pset_BuildingUse.xsd are attached)

Caution: Syntax errors could corrupt the XML-file and with that the entire DataGroup system!

Backup the file before editing!

IFC2x3_pset DataGroup catalog items

To add DataGroup catalog items to DataGroup types not delivered with Bentley Architecture, e.g.

Ceiling, Flooring, etc.

U open the DataGroup Catalog Editor (Catalog Iltems)

Q click the ‘New Catalog Item’ button (or right-click on the catalog type and select ‘New Catalog

Iltem’ from the pop-up menu)

tq DataGroup Catalog Editor for Project_A {Catalog Items)

File Edit Wiew Insert

=10l x]

CEICE
g Hew Cataing Ttem . ;I ame | Reference | Fire Rating | Acoustic Rating | Flarmability Ra. .. | Fragility Rating | Surface =
- Casework; Tall There are no items ta show,
E]---@ Casework: Wall

..... ]

..... 8 Column: Concrete

..... £ Column: Steel

..... £ Cavering

[]...Ea,, Curtain Wall

..... F5) DistributionFlowElement
[]...@ Door

F-I5) Escalatars

-1 Floor

----- £ Flooring

E; @ !:.urnlltur_'le LI 4 |

Create a new catalog item

M=

4 if necessary, create a new DataGroup file in the appropriate project-level or company-level

datagroupcatalogs folder for the new catalog item(s)

© 2008 Bentley Systems Inc.
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tq DataGroup Catalog Editor for Project_A (Catalog Items) - IEI ILI

File Edit Wiew Insert

EEL IR _ |
- Building | [ name X T Flammabilty Ra... | Fragility Rating | Surface ¢
[]---@ Casewark: Base Marne:
[]---@ Casework: Tal r
[]---@ Casework: Wall I
..... f} Ceiling Destination File:

----- @ Column: Concrete
----- 55 Column: Steel

----- Eﬁ Covering

[+ Curkain Wall

----- % DistributionFlowElement Ift fin j
-8 Door
I:I---EE& Escalators ok Cancel |
-1 Floor
----- E;& Flooring

348 Puriure =Ly | 2
4

Create a new DataGroup file

Ready

U add the new DataGroup catalog item to the appropriate project-level or company-level destination
file

IFC2x3_pset instance data

To attach DataGroup data to DataGroup types, which Bentley Architecture currently does not
automatically attach instance data to, e.g. Ceiling, Flooring, etc.

O select the ‘Add Instance Data’ tool

Q Inthe ‘Add Instance Data’ form, select the appropriate Catalog
Type and Catalog Item:

i
Catalog ltem: ISuspended Ceiling 'l

™| Wse Model Praperties
I~ WseFence: | Inside t

¥ R Moty Existing Data

E T DataGroup Explorer

@ A Walidate the DataGroup Sys.
5 Refresh DatalGroup System

Gl o [uartify

1‘ F Interference Manager

U In the ‘DataGroup Instance Data’ form, fill in the property values
to be added:

SIET
ElE=

=] Pset_CoreringCommon
Reference
Fire Rating 1HR
Acoustic Rating
Flammability Rating
Fraaility Rating
Surface Spread of Flame

Material Gypsum

Combustible False

Tatal Thickness 0:0

Finish Fine Fissured tile =
Finish

Elemenit: Finish
Datatype: string
xPath: Pset_CoveringCommon/@Finish

U Identify the element(s) with a data point to attach the instance data or accept the attachment to
the selection set with a data point anywhere in the design file.
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IFC Export

To open the TriForma IFC Export tool from Bentley Architecture, Bentley Structural, and Bentley
Building Mechanical Systems, go to File > Export > IFC.

M) TriForma IFC Export |_ o] x|

I Comment I Settings I

IFC File: |\examples\BlMsamp\eUS\FiIes\IFC\A—Master.ifc = |

IFC File Info

Systern | Bentley Architecture
Authar | “alker Thein

Organization | Bentley Systems, Incorporated

Authorization | *Adrinistrator™

Use Schema  IFC 2x3 N |

Ifz Mapping Information

Export |

‘Output’ tab

IFC File

By default, the IFC export file name will be equal to the active DGN file name with extension .ifc and
saved into the ‘setting’ folder of the Bentley Architecture dataset. It is possible to navigate to a
different output folder and to provide a different name. The configuration variable TFDIR_IFC in the
project’s PCF-file allows defining another default folder for exported files, e.g.

TFDIR_IFC = $(_USTN_PROJECTDATA)out/

IFC File Info

The information given for System, Author, Organization, and Authorization will be written to the file
header of the IFC export file.

IFC Schema
By pressing the button, the IFC2x3, IFC2x2, or IFC2x schema can be selected for export.

Mapping of Family/Parts to IFC entities

For export to IFC, Bentley Architecture family/parts are mapped to IFC entities and saved in an IFC-
mapping file (ifcmapping.set). To add additional family/parts to the ifcmapping.set file:

U click the ‘IFC Mapping Information’ button to open the ‘Map custom Triforma dataset to IFC
dataset’ form

Note: this form can also be opened with key-in ‘ifcmap’
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| ifcmap

x|

82 Q-

|'—i1 Map custom Triforma dataset to IFC dataset

Farnily-Part List

_j 010

| =] [ieTank ]

Cioo SHFT'Ww-CH:E__1/2+1/2+__2HR IfeTendon
C1010 SHFT'w-CH:E__1/2+_2HR IficTendonénchor
1010 SHFTw-CH:6__5/8+5/8+__2HR IfeTransportE lement

ZHR IfcT reatmentD evice
IfeT ubeBundle
lfcldnitHeater
Ifcalve

IfchfirtualE lement

IFcwsall

Ifewfindaw

=10 x|

Refrazh |
Load |
Save... |

Add[:l

0 - Delete |
| | .|—| | [o[ __Cear |
i apped Entitiez
Family | Part | IFC Entity B
C1010 STUD-ST:21/2 5./8+| CLG | licwalStandardCass
C1010 STUD-ST:21/2_.../8+__FULLHT licwWalStandardCase
C1010 STUD-ST:21/2 5. /84| LOW licwalStandardCass
C1010 STUD-ST:21/2_5/8+5../8 1H licwalStandardCase
C1010 STUD-ST:21/2 5/8./8  1HR+ licwalStandardCass
C1010 STUD-ST:21/2_5/./8 ABVCL licwalStandardCase |
C1010 STUD-ST:21/2 5/8+5./8 CLI licwalStandardCass
C1010 STUD-ST:21/2_5/./8 FULLH licwalStandardCase
C1010 STUD-ST:21/2 5/8+5./8 LD licwalStandardCass
C1010 STUD-ST:21/2_5/8+5../8 2H licwalStandardCase =

click ‘Add’

0O 0O O O

select one or multiple family/parts from the Family-Part list

select the corresponding IFC entity from the IFC Entities list

click the ‘Save’ button to save the settings to the file ifcmapping.set. By default, this file is located

in the ‘setting’ folder of the Bentley Architecture dataset. The folder location and file name can be
changed with the configuration variable IFC_Part_Mapping in the PCF-file, e.qg.
IFC_Part_Mapping = $(_ USTN_PROJECTDATA)out/ifcmapping.set
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‘Comment’ tab

Project, Site, Building

Information provided for ‘Project’, ‘Building’, and ‘Site’ is written to IfcProject, IfcSite, and IfcBuilding

respectively, for instance:

M) TriForma IFC Export

I Settings I

Output

Project | Sample Froject

Building | Sample Building

Site ISampIe Site

IFZ Browser

ample Project (#2371)
Sample Site (#2370)
Sample Building (#2363

IFC Storey Containment

The logical name(s) of 1* level references are used for storey or floor names of IfcBuildingStorey.
Therefore, for multi-storey buildings, files or models need to be attached as references to a (typically
empty) master DGN-file, where the logical name is used as the IfcBuildingStorey name.

If a storey or floor is made up by multiple files or models, they must be attached as 2" level
references to a (typically empty) DGN-file, Which in turn must be attached as 1* level reference to the
master DGN- f|Ie The logical name of this 1*' level reference is used as IfcBuildingStorey name for all

the attached 2" level references.

M) References {9 of 9 unique, 9 displayed)

Tools  Settings

B | 2l sd o gl e a2 32

| _jlj E'l le |H|I|te Mode: Boundaries ™ |

Jd | 2|

Hierarchy | Slot |F|Ie MName ' Logical Presentation | ) | 7 | % |

2r.cign, 3ol Model 1 A-Basement.dgn Basemeant ‘Wireframe A o

J; Basement, &-Basement.dgn, 3t 2 A-GroundFloor.dgn | Ground Floor |‘Wireframe S

—v Ground Floor, &-GroundFloor.c 3 A-FirstFloaor.dgn 15t Floor Wireframe A
W'est Wing, A-GroundFloar 4 A-SecondFloor.dgn | 2nd Floor YWireframe R
South Wing, A-GroundFloor 9 A-Roof.dgn Raoof Wireframe SN
Morth Wiing, A-GroundFloor || | | _bl
East Wing, A-GroundFloor ESSEese i AENEHT N e

8 1st Floor, A-FirstFloor. dgn, Sd b Arieratien 163 Eote IDO—

8 2nd Floor, A-SecondFloor.dgn, - : -

L8 Roof, A-Roof dgn, 3d Model Orfeet |0 v o0 Z |00

I_I_I__Il_l_ﬂé_ll_Jl_J <]

[ [Lesel| [Dis ] s
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t 1)
----- Sample Site (#2370)
: Sample Building (#2363)
[# Basement (#1233)
[ Ground Floor (#12..
[ 15t Floor (#1285)
[# 2nd Floor (#1286

imple Projec

[# Roof (#1287)
.} TriForma IFC Export x|
§ I IficProject
Output I Comment I Settings | e 'Fictitious Project’

Froject | Fictitious Project —
Building | Fictitious Building _

Site | Fictitious Site i = ~ WcSite
'Fictitious Site’

Master.dgn ‘~
IficBuilding
‘Fictitious Building®
Reference 1
‘Floor 1 —
= KcBuildingStorey | _|
CTTTTTTT T T i ‘Floor 1* [
S S —— -
1 : |
il e ———— | .
T i
= | [
Ll Nested [
[ | referenceis) i
L 1 P
'L _______________ ! FcBuildingStorey a
I ‘Floor 2*
. Reference 2 F
- 'Floor 2*
FcBuildingStorey
-
o ‘Floor 3
) Reference 3 —
- ‘Floor 3*

Hested
reference(s)

(schema of IfcBuildingStorey)
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‘Settings’ tab

TriForma IFC Export

Generate 3D Spaces from 2D Spaces

If checked, the 2D Space boundaries of Bentley Architecture will be converted to 3D spaces in the
IFC export file using the values of the DataGroup property ‘Ceiling Height'.

Override DataGroup Values from Settings File

If checked, certain Family and Part names or DataGroup property values are written to IfcProperty
values of IFC2x3 property sets via mapping in the file ifcdgoverrides.set, which is typically located in
the ‘setting’ folder of the Bentley Architecture dataset. An explanation and valid values are giving at
the top of the file.
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!& ifcdgoverrides_set - Notepad
ile  Edit Format Yiew Help

Lines beginning with # are comments

This is a csv file which contains the data that
needs to be overridden when exporting DG information
using IFC PropertySets

The First entry is PropertySetName

The Second entry is PropertyName

The Third entry is Overrridewith wvalue
eg. Pset_wallCommon, reference, $Partiame

it means that that the value for the property '"Reference"
in PropertySet "PSet_wallCommon" has to be replaced with
the PartMame of the active element

valid Entries for Third Entry are
$PartnName = use Part Name
$Fami TynName use Family Mame
fPartFami TyName use Part and Family Name
$Fami TyPartiame use Family and Part Name

i ik kR CETECE TR TR TR TR TR TR T T T e

Pset_wallCommon, Reference, SPartName

Pset_SlabCommon, Reference, SPartName

Pset_wallCommon, description, $PartFami TyName
Pset_doorCommon, reference, $DGCatItem
Pset_ColumnCommon, reference, $Parthame
Pset_BeamCommon, reference, $Fartiame

pset_roofcommon, reference, $dgcattype

Pset_wallCommon, Externalwall, .IsExternal
Pset_doorCommon, description, . ArchDoor. Parametric File

]

$DGCatItem = use DG Catalog Item MName

$DGCatType = use DG Catalog Type MName

$DGCatItemType = use DG Catalog Item and Type Name
$DGCatTypeltem = use DG Catalog Type and Item Name

. propertynams = use the value of .property for this property
anythingelse = use anythingelse

|»

For instance, if the following entries in ifcdgoverrides.set are ...

Pset WallCommon,Reference,$PartName
Pset_WallCommon,description,$PartFamilyName

... the following property values for Reference and Description are written to IfcWalls respectively:

© 2008 Bentley Systems Inc.
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Element Prapertizs IFC Froperties |IFC Felations

Mame |‘\falue -
& pset_wallcommon —
- Befarence BlMSample Exterior Metal Stud
AcousticRating
FireRating 1HR Part name
Combustible FALSE
SurfacespreadOfFlame
ThermalTransmittance a.
|sExternal TRUE
Externalyall TRUE
ExtendToStructure FALSE Family name
LoadBearing FALSE \
Compartmentation FALSE
Description BitSample Exterior Metal Stud : C1010_BIMSample
FReference BitSample Brick
AcousticRating Part name
FireRating 2 HR
Combustible FALSE
SurfacespreadOfFlame
ThermalTransmittance 2.28
|sExternal TRUE
Externalyall TRUE
ExtendToStructure FALSE
LoadBearing TRUE o
""""""" Compartmentation FALSE
IfcExport

Click the ‘Export’ button to start the IFC export process. All elements in the active file and attached
references, whether displayed or not, will be exported. To export selected elements or levels only,
create a selection set of all elements to be exported.

Export message log

If no errors are encountered, the message ‘Ifc export completed
successfully’ is displayed in the message field.

x

A Ific export completed successfully

x

If errors are encountered, a message ‘IFC export completed with Y iz mmat carslerse vl s

errors’ is displayed in the message window.

The message log file can be opened by clicking the ‘I’ button.

[71] Message Center _ ] x|

i t completed with errars

1 lfc export - Exponted 460 elements from A-Floor_1::30 Model
Ay Mo mapping infarmation found far Element (id=85553) having Part=BItSample Brick Family=C1010_BIMSample

Ay Mo mapping infarmation found far Element (id=3950) having Part=BItSample Brick Family=C1010_BIMSample

Ay No mapping information found for Element (id=85538) having Part=BlMSample Brick Family=C1010_BikMSample

Ay Mo mapping information found for Element (id=3808) having Part=BIMSample Brick Family=C1010_BlMSample LI

Message Details

Sun Feb 24 13:45:03 2008
FileMame: Ci\Documents and Settings\All Usersvipplication DataiBentlesWorkspace\projectsiexamplesiBiMsampleUS\Files\FCWA-Floor_1.ifc
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This information is particularly useful to identify Families and Parts that have not been mapped to
IfcEntities, thus have been exported as IfcBuildingElementProxy entities. Open the ‘Map custom

TriForma dataset to IFC dataset’ tool to map the missing families/parts to IfcEntities, then export

again.

To save the message file right-click the message window and select the ‘Save Messages...” option.

Properties

To change the properties of the message file, e.g. the maximum number of messages per file, right-
click the message window and select the ‘Properties’ option.

Message Center Properties

[ EDispIay Debug Messages:
MNumnber of Messages IEDDD

Ok Cancel |
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IFC Import

To open the TriForma IFC Import tool from Bentley Architecture, Bentley Structural, and Bentley
Building Mechanical Systems, go to File > Import > IFC.

‘Input’ tab

M) TriForma IFC Import M= 32

[nput I Settings I

IFC File: |xampIeS\EIIMsampIeUS\FiIes\IFC\ICC—Master.ifc == |

Import |

IFC File

If the desired IFC-file and folder is not displayed in the ‘IFC File’ window, navigate to the output folder,
click on the file name, and click ‘Open’. With the configuration variable TFDIR_IFC in the project’s
PCF-file a default folder can be defined, e.g.

TFDIR_IFC = $(_ USTN_PROJECTDATA)out/

‘Settings’ tab
M) TriForma IFC Import M= 32

Input I settings I

|7 Use [fchdaterialMame As PartiFamily Name
7 Use Symbology from Part/Family instead of IFC File

[/ Cverride DataGroup Values from Setting File

v EIgnDre Storey Containmenti

Irnport |

Use IFCMaterialName As Part/Family Name

The option ‘Use IfcMaterialName As Part/Family Name’ determines, which information is applied as
Part to imported elements:

U if checked, the values of the ‘Material’ property in the ifc-import file are applied as ‘Part’ name to
imported elements,
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O if unchecked, the Parts corresponding to the IfcEntity in the ‘IFC’ family of the Bentley
Architecture dataset are applied to imported elements.

For instance, for IfcWalls with Material value ‘P30N32’ in the ifc-import file ...
E Material

Material (LayerSet) YWall: Insitu P30N32 200.000
& Material Layers

— & 1. Layer
Width 200.000000
baterial P3

sVentilated | False

... Family ‘IfcWall’ and Part ‘P30N32’ will be applied to the corresponding Bentley Architecture walls,
if the option is checked.

Identification Part

Cluartities Farmily: ||fc;WaII ]

Attributes Part: IPSDNSZ LI
Features

However, if the option is unchecked, Family ‘IFC’ and Part ‘IfcWall’ will be applied to all walls,
regardless of the ‘Material’ property in the ifc-import file.

Identification Part

Siiles Farmnily: |IFC Ll Industry Foundation Classes
Attributes Part: |IchaII LI

Features

Note: The ‘IFC’ family is supplied with every Bentley Architecture dataset, either in imperial
(ifc_imp_parts.xml) or metric (ifc_si_parts.xml).

... then Family ‘IfcWall' and Part ‘P30N32" applied to
corresponding Bentley Architecture walls

Identification B

Part

Ouentties  pumiye [icwan -

Aubules | por; [Faonaz =]
Festures

e.g., if Material value for IfcWalls is
‘P30N32'in the ifc-import file ...

E Material
Material (LayerSet)  Wall: Insitu P30N3Z 200,000
8 Material Layers
B 1. Layer

‘Use IfcMaterialName
As Part/Family Name’

Width 200.000000
Material ON3:
IsVentilated  False

_denticaion - pa
Quantities Eamiy: [FC =] industry Foundation Classes
Attrbutes | gt [rowan =]

Features

... then Family ‘'IFC’ and Part ‘lfcWall' applied to all
walls, regardless of ‘Material’ property in ifc-i file
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Use Symbology from Part/Family instead of IFC File

The option ‘Use Symbology from Part/Family instead of IFC File’ determines, which symbology is
applied to imported elements:

O if checked, the symbology specified for the Part corresponding to the IfcEntity in the ‘IFC’ Family
of the Bentley Architecture dataset is used,

O if unchecked, the symbology in the ifc-import file is used for imported elements.
@TriFurma IFC Import !EIE
Input I Settings I

[T Use lfichaterialMame As Fart/Family Name
[/ Use Symbology from Part/Family instead of IFC File
[~ override DataGroup Yalues from Setting File

[ Ignore Storey Containment

For instance, if the imported element is a wall, the symbology specified for Part ‘IfcWall’ in Family
‘IFC’ is used, if the option is checked.

Fart / Description | Lewvel Color Stvle Wi'eight

lIStandardCase Lewvel 1 Og a 1]
[feircl aw Level 1 L] ] 1]

(Part setting in the Dataset Explorer)
Identification _
= Symbology Behawvior

Cluantities
dtribuios Lewel: ILeveI 1 ;I Graphic Group: ID—
Features Caolar: ||:| 53 ;I Display: Faces 'l
Drawing Notation Style: | ] =] Assoc. Behawviar,  Active "l

(Symbology information of imported element)

If unchecked, the symbology specified in the IFC-import file is used.

Identification :
= — Symbology — Behawior
Cluantities
Attrlbutes Lewel: IDefauIt LI Graphic Group: ID—
Features Color: |D 0 =l Display: Faces ™ |
Drawing MNotation Style: | 1] =] Assoc. Behawvior:  Active 'l
Waight: | 0 =]
Emr PeraratiEmp: N |

Note: The ‘IFC’ family is supplied with every Bentley Architecture dataset, either in imperial
(ifc_imp_parts.xml) or metric (ifc_si_parts.xml).
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... symbology specified for Part 'IfcWall' in Family ‘IFC’ is used

Part definition in
Family ‘IFC’

ot/

IfiewallStandardCase:
Ifewindow

‘Use Symbology from
Part/Family instead
of IFC File’

e.g., if imported elementis a wall ...

... symbology specified in IFC-file is used
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Override DataGroup Values from Setting File

If checked, certain IFC property values are written to Bentley Architecture DataGroup properties via
mapping in the file ifcimportdgoverrides.set, which is typically located in the ‘setting’ folder of the
Bentley Architecture dataset. An explanation and valid values is given at the top of the file.

Eﬁ ifcimportdgoverrides.set - Notepad !Em
File Edit Format View Help
i H
# Lines beginning with # are comments
#
# This is a csv file which contains the data that
# needs to be overridden when importing DG information
# using IFC Propertysets
#
# The First entry is PropertySetName
# The Second entry is PropertyName
# The Third entry is Overrridewith Ifcobject.value
# eqg. ArchDoor,width,IfcDoor.overallwidth
#
# it means that that the value for the property "width"
# in DataGroup "ArchDoor" has to be replaced with
# the overallwidth of the IfcDoor from the ifc file
#
# Vvalid Entries for Third Entry are
# IfcElement.Description
# IfcElement. Name
# IfcETement.Tag
# IfcETement. GhjectType
# IfcspatialstructureElement. CompositionType
# IfcspatialstructureElement. Longhame
# IfcBuildingstorey.Elevation
# IfcBuilding.Elevation0fRefHeight
# IfcBuilding.ElevationofTerrain
# Ifcspace.ElevationwithFlooring
# Ifcspace. InteriordrExteriorspace
# IfcProject. LongName
# IfcProject.Phase
# IfcstairFlight. NumberofRiser
# IfcstairFlight. NumberofTreads
# IfcDoor. OverallHeight
# Ifchoor. Overal Iwidth
# Ifcwindow. Overal THeight
# Ifcwindow. OveralIwidth
# IfcRamp.ShapeType
# IfcRoof. ShapeType
# Ifcstair. shapeType
#
# Support is planned for more items in near future
#
ArchDoor,Parametric File,IfcDoor.Description
us_ncs_door, Notes, IfcDoor.Description
ArchFLoor,Description,Ifcslab. Description
ArchDoor,width, Ifchoor. overal Twidth
us_ncs_FLoor,owner,Ifcslab.Description
Archspace, Label, IfcSpace. Longhame
47
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Ignore Storey Containment
If checked, all data will be imported into the active DGN model, i.e. Storey Containment information in
the IFC import file will be ignored.

If unchecked, separate DGN models will be created for each IfcBuildingStorey found in the IFC
import file, the data written to them, and the DGN models will be referenced to the active DGN model

M) TriForma IFC Import M= 32
Input I settings I

[/ Use lfichaterialMame As Fart/Family Name
[/ Use Symbology from Part/Family instead of IFC File

[/ override DataGroup Yalues from Setting File

|_ Elgnure Storey Containment

Import |

Ifclmport
Click the ‘Import’ button to start the IFC import process.
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Appendix

Configuration Variables

Name of config. variable

Associated value

Use

TFDIR_IFC

defines a folder

For import: IFC-files are searched in the folder
defined by this variable

For export: IFC-files are generated in the folder
defined by this variable

Note: IFC Module will not load if this config.
variable is not defined

TFIFC_NOVERTICAL Oor1 By default, a vertical application, such as Bentley
Architecture, Bentley Structural, and Bentley
Building Mechanical Systems is required to access
the IFC Functionality
By setting this config. variable to 1, IFC
functionality can be used even if there is no
vertical application

IFC_VERSION ‘2x’, ‘2x2’, or By default, the export schema in the IFC-export

‘2x3’ dialog box is set to ‘2x’

By setting this variable to any of the given values,
the default export schema can be changed

IFC_PART_MAPPING

defines a file

Path(s) and file name(s) of the ifcmapping.set file
to be used

If this variable is not defined, then ifcmapping.set
defined by config. variable TFDIR_SETTING is used

IFC_PROPERTY_OVERRIDES

defines a folder

Folder in which the ifcimportdgoverrides.set and
ifcdgoverrides.set files are used

If this variable is not defined, then the folder
defined by TFDIR_SETTING is used

IFC_DONT_FIT_VIEWS Oor1 When an IFC-file is imported, all the views are fit,
to show the entire model
By setting this variable to 1, the original window
view is retained

TFIFC_NO_DATAGROUP Oor1 When an IFC-file is imported or exported,

DataGroup data is exported or imported as
ifcpropertysets

By setting this variable to 1, DataGroup data is not
exported or imported

TFIFC_PREFS

defines a folder

Folder where the IFC preferences are stored: if
this variable is not defined, then the folder
defined by TFDIR_PREFS is used

If TFDIR_PREFS is not defined, then the folder
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defined by config. variable _USTN_HOMEPREFS is
used

IFC_ZIP_EXTRACT_DIR

defines a folder

When importing a zipped IFC-file, this config.
variable defines the folder where the contents of
the ZIP-file is extracted

If this config. variable is not defined, then the ZIP-
file is extracted in the folder defined by config.
variable MS_TMP

IFC_DONT_USE_DGGUID

Oor1

for export: by default, the DataGroup GUID
(Global Unique Identifier) is used as the IFCGUID
for IFC Property Sets

By setting this config. variable to 1, GUIDs are
created on the run rather than using the
DataGroup GUIDs
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