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Introduction

COBie is the abbreviation of Construction Operations Building Information Exchange, a specification used in
the handover of Facility Management information. It is a spreadsheet data format for the delivery of a subset
of building model information, rather than geometric model information.

Although GRAPHISOFT ARCHICAD cannot export COBie spreadsheets directly, ARCHICAD’s BIM-quality models
and IFC data exchange capabilities produces data output that is easily converted into COBie documentation,
with the help of free or commercial conversion programs.

What is the relationship between IFC and COBie?

The COBie spreadsheet is a mapping of the Basic FM Handover View Definition, which is a subset (so-called
“Model View Definition”; MVD) of the current IFC 2x3 scheme. Basic FM Handover View Definition was
developed by buildingSMART to exchange facility management information among building models.
ARCHICAD's IFC 2x3 interface and database support the IFC data and model export requirements of the Basic
FM Handover View Definition, so most of the values of the COBie spreadsheet cells are extracted from IFC
models exported by ARCHICAD according to the Basic FM Handover MVD settings.

Hint  For more information about the relationship between IFC 2x3 Basic FM Handover MVD and COBie,
visit the buildingSMART website by clicking here.

This paper provides practical information on which data to add to an ARCHICAD project and how to export it
as an IFC model, to obtain a format suitable for producing a COBie 2 spreadsheet. (The current version of
COBie is 2.4.) The final chapter consists of a sample workflow using a free IFC — COBie conversion tool
recommended by buildingSMART.

Hint  For detailed documentation about ARCHICAD’s IFC capabilities, read the ARCHICAD Help
documentation or read the IFC2x3 Reference Guide.

Note This documentation was written based on the currently available COBie — IFC mapping rule called
“Responsibility Matrix version 17” (published 30™ April 2013).


http://www.buildingsmart-tech.org/specifications/ifc-view-definition/fm-handover-aquarium/fm-aquarium-cobie2-description/fm-aquarium-cobie2-description
http://www.graphisoft.com/downloads/addons/ifc/index.html

ARCHICAD Model Preparation for COBie 2

The Basic FM Handover View Definition used by COBie 2 queries the following IFC data types from an

architectural model and/or its elements:

Owner History data
IFC Attributes

IFC Properties (standard IFC 2x3 and custom COBie 2-required properties)

IFC Classification Reference data
IFC Type Product entities

IFC Zone assignments

IFC System assignments

Base quantities

Space containment relation
Space boundary relation

All of these data types are available in ARCHICAD as native ARCHICAD data. It is worth using ARCHICAD’s
predefined COBie scheme: this filters the IFC standard database to show, throughout the user interface, only

those data fields required by COBie. Thus, both at the element level (in Element Settings dialog boxes) and at

the project hierarchy level (in IFC Manager), you will display and fill out only the data fields that are relevant

for COBie. This predefined scheme also defines the Category definitions for each entity type.

COBie 2
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General
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Apply Predefined Rule...

data management

Figure 1 COBie scheme-driven data management



So, to display the COBie 2-required and relevant IFC data in IFC data management dialogs, load one of the

proper “COBie 2 - ... .xml” scheme template files into the ARCHICAD project with the IFC Scheme Setup
command (Import, File > File Special > IFC 2x3).

Note The reason there are multiple COBie 2 scheme files is that the Category definitions required by COBie
use different classification standards in different countries. For example, the U.S. uses the OmniClass
standard to categorize Facility, Space and Type, while the UK uses Uniclass. (In the case of Uniclass
1.4, a given Category may use multiple classification tables.) Obviously, you should fill out only one
Classification Reference data (since COBie requires one data) — the one which best expresses the
Category definition required by COBie for the specific element.

| ) IFC Scheme Setup ?
Filter Scheme Elements: All w | Scheme Properties: ~ Mapping Rules in Order of Priority:
[ERY (ifObjectDefinition) " Name Type
=8 (IfcObject) _
983 TeActor - Attributes
é& IfcOccupant Globalld (IfRoot) IfeGlobalyli...
{IfcControl) - x
@ﬂ IfcTimeSeriesSchedule ‘ Open -
=iy IfcGroup . n
%Eé;a TfcSystem Look in: ) IFC Schemes 15.0.0 INT v @ ¥ B G-
-1y IfcZone = .
5@ (feProduct) L—b MName Date modified Type
=8 (IfcElement) che s | | COBie 2 - OmniClass (US)xml 6/2/2015 11:48 PM XML Document [
. B8 (fcBuidingElement) Recent places | | cOBie 2 - Uniclass 1-4 (UK)xml 6/2/201511:48 PM XML Document
g Ichea.m. || COBie 2 - Uniclass 2 (UK)xml 6/2/2015 11:48 PM XML Document
8 (tfeBuidingElementComponen [ | || Concept Design BIM 2010.xml §/2/201511:48 PM XML Document
-8 IfcBuildingElementPart Deskto o
i@ (IfcReinforcingBlement) P || Demo Schemexml 6/12/20156:36 AM XML Document
L. @8 IfcReinforcngBar = || Standard IFC2x3 Schemexml 6/2/201511:48PM XML Document
I LM IftReinfordnaMesh J__TJJ
< > i
Libraries
Import... - Export... . L

Clear All Scheme >

This PC

>
File name: ~  |COBie 2 - OmniClass (US)zxml W
Files of type: IFC Schemes (*ml) v Cancel

Figure 2 COBie-required properties loaded as a scheme template (/FC Scheme Setup)

In the IFC data management dialog boxes, click the Show only Scheme items icon to filter the full IFC
database to show only the loaded COBie scheme data. If this icon is activated, all data that are not part of the
scheme definition are hidden on the interface: this helps you to fill out only the data relevant for COBie. For
example, data inherited from ARCHICAD that are not part of the COBie scheme (such as “Structural Function”,
“Position”, “Renovation Status”) will be hidden. The same is true of application-specific, custom IFC data which

were added earlier to the project as a result of model exchange with other applications (e.g. structural or
MEP), but which are irrelevant for COBie.



The following chapters summarize the data (required from a design application) to be provided in ARCHICAD
for use by the COBie 2 spreadsheet.

[E) COBie2 spreadsheetxml (=T 1 (4
A B C —
1 [Title COBie2 B
2 \Version 2
3 |Release 4
4 Status IFC2x3
5 Region en-Us
6 Purpose This spreadsheet supports the exchange of building, system and product information through the life of the project.
7 |Outline Individual worksheets are organized by project phase as shown below
B
5 All Phases |Sheet |C0ntent5
10 |CUntaEt |PEUpIE and Companies
11 =
12 Early Design Worksheets Sheet Contents
13 Facility Project, Site, and Facility
14 Floor Vertical levels and exterior areas
15 Space Spaces
16 Zone Sets of spaces sharing a specific attribute
17 Type Types of equipment, products, and materials
18
15 Detailed Design Worksheets Sheet Contents
20 Component |Individually named or schedule items
21 System Sets of components providing a service L
22 Assembly  |Constituents for Types, Components and others
23 Connection |Logical connections between components
24 Impact Economic, Envircnmental and Social Impacts at various stages in the life oycle
25
26 Construction Worksheets Sheet Contents
27 MNote: submittals and approvals added on Documents
28 MNote: manufacturer and model added on Type
29 MNote: serial and tag added on Component
30
31 Operations and Maintenance Worksheets |Sheet Contents
32 Spare Onsite and replacement parts
33 Resource Required materials, tocls, and training
34 Job PM, Safety, and other job plans
i Note: warranty information added on Type
36 1l
4 4 » M| Instruction . Contact . Faclity . Floor “Space . Zone . Type . Component . System #¥CCEG nnection pare 250UICE ob < 1SN

Figure 3 The worksheets of the COBie 2 spreadsheet

Key to tables displayed in the following sections of this document:

‘COBieZ data ‘ COBie 2 data taken directly from data that was input in ARCHICAD. In other words, the
ARCHICAD and IFC data types corresponding to these COBie data must be set or created
in the ARCHICAD model.

‘COBIEZ data ‘ COBie 2 data that are automatically extracted from the ARCHICAD model, project
settings and their IFC export. In other words, these COBie data are set automatically in
ARCHICAD; no extra data definition is required from the ARCHICAD user.




Contact

The COBie 2 Contact worksheet summarizes the person and organization data of the project / model designer.

Contact ArchiCAD (IFC) data mapped to COBie data ArchiCAD command

COBie2 worksheet data
Email Contact E-mail File = iInfo = Project Info
CreatedBy Contact E-mail (File = Info > Project Info)
CreatedOn the creation date of the IFC file
Category Contact Role File = Info = Project Info
Company Contact Company File = Info > Project Info
Phone Contact Phane Number File > Info > Project Info
ExtSystem text: 'ArchiCAD-64'
ExtObject text: 'IfcPersonAndOrganization’
Extldentifier Contact E-mail (File = Info > Project info)
Department Contact Department File = Info > Project Info

OrganizationCode

Contact Company Code

File = Info = Project Info

GivenName

Contact Full Name > Given Name

File > Info > Project Info

FamilyName

Contact Full Name > Family Name

File = Info = Project Info

Street Contact Full Address > Address File = Info > Project Info
PostalBox Contact Full Address > Postal Box File = Info = Project Info
Town Contact Full Address > City File = Info > Project Info
StateRegion Contact Full Address > State/Province File > Info > Project Info
PostalCode Cantact Full Address > Postcade/ZIP File = Info > Project Info
Country Contact Full Address > Country File > Info > Project Info

Figure 4 Mapping between ARCHICAD model data and the COBie 2 Contact worksheet data

ARCHICAD project data must be assigned to correspond with the COBie 2 items marked in green. All “Contact”

data can be entered in ARCHICAD's Project Info (File > Info) dialog box.

2
| ¥ Contact Full Name g
[ Project Info Prefix Titie:
Given Name: ‘GivenName'
P PROJECT DETAILS 2
I SITE DETAILS Middle Name(s):
b BUILDING DETAILS =
~  CONTACT DETAILS Family Name: ‘FamilyName'
Contact Full Name Suffix Title:
Contact ID
Contact Role ‘Category’ Name Order: Given Name First w
Contact Department ‘Department’
CAD Technidan Full Name Cancel
Contact Company 'Company’
Contact Company Code 'OrganizationCode’'
Contact Full Address
?
Contact E-mail Email [ Contact Full Address ?
Contact Phone Number ‘Phone’
Contact Fax fivess Street’
Contact Web
Contact Custom
P CLIENT DETAILS
Postal Box:
City: Town'
State Province: 'StateRegion'
Import...
Postcode/ZIP: ‘PostalCode’
Export...
fu Country: ‘Country’
Cancel OK Cancel

Figure 5 Contact data in ARCHICAD (Project Info)




Facility

The COBie 2 Facility worksheet summarizes the Facility (IfcBuilding), the Project (IfcProject) and the Site

(IfcSite) data.

Facility ArchiCAD (IFC) data mapped to COBie data ArchiCAD command

COBie2 worksheet data
Name Building Name File = Info > Project info
CreatedBy Contact E-mail (File » info > Project Info)
CreatedOn the creation date of the IFC file
Category Classification Reference data assigned to IfcBuilding File = File Special > IFC 2x3 > IFC Manager
ProjectName Project Name File > Info > Project Info
SiteName Site Name File = Info = Project Info
LinearUnits Export Options > IFC model units > Options > Length Unit File = File Special = IFC 2x3 > IFC Translation Setup
ArealUnits Export Options = IFC model units > Options > Area Unit File = File Special = IFC 2x3 > IFC Translation Setup

VolumeUnits

Export Options = IFC model units = Options = Volume Unit

File > File Special > IFC 2x3 > IFC Translation Setup

CurrencyUnit

Export Options = IFC model units > Options = Currency Unit

File = File Special > IFC 2x3 > IFC Translation Setup

AreaMeasurement

text: '"ArchiCAD BIM Base Quantities'

ExternalSystem

text: 'ArchiCAD-64"

ExternalProjectObject

text: 'IfcProject’

ExternalProjectidentifier

Globalld Attribute of the IfcProject

(File = File Special > IFC 2x3 = [FC Manager)

ExternalSiteObject

text: 'IfcSite’

ExternalSiteldentifier

Globalld Attribute of the IfcSite

(File > File Special > IFC 2x3 > [FC Manager)

ExternalFacilityObject

text: 'IfcBuilding'

ExternalFacilityldentifier

Globalld Attribute of the IfcBuilding

(File > File Special > IFC 2x3 > IFC Manager)

Description Building Description File = Info = Project Info
ProjectDescription Project Description File = Info > Project info
SiteDescription Site Description File = Info = Project info
Phase Project Status File > Info » Project Info

Figure 6 Mapping between ARCHICAD model and the COBie 2 Facility worksheet data

All major Facility data can be defined in the Project Info dialog (File > Info). These data can also be managed in

the IFC Manager as the main Attributes of the IfcProject, IfcSite and IfcBuilding entities.

E Project Info

S PROJECT DETAILS

Project Mame
Project Description
Project ID
Project Code
Project Number
Project Status
Keywaords
Notes
Project Custom
~  SITE DETAILS
Site Name
Site Description
Site ID
Site Full Address
Site Gross Perimeter
Site Gross Area
Site Custom
- BUILDING DETAILS
Building Name
Building Description
Building ID
Building Custom
[ CONTACT DETAILS
P CLIENT DETAILS

‘Projectame’
"ProjectDescription’

"Phase'

‘SiteMame'
‘SiteDescription’

‘Name'
'Description’

’
Add

Remove

Impart...

Export...

Cancel

Figure 7 Facility data in ARCHICAD (Project Info)



To set the Facility “Category”, provide the proper Classification Reference value in the IFC Manager. COBie
requires IfcBuilding classification by OmniClass table 11, entitled “Construction Entities by Function” (in US) or
by the Uniclass system (in UK). Both systems are available as built-in classification rules in ARCHICAD under
the Apply Predefined Rule option in the IFC Manager.

IFC Manager
# '{: % T Al Selected: 1 Editable: 1
=@ 'Projectlame’ Name Value Type (T = ) 0
£ S Sitellame’ I Apply Predefined Rules B uij
[ERi-] tame]
H i Select Rule:
i [Iq 2. Story - Attributes
a1 Story OmniClass -
I 0. Ground Floor Name ‘Name' Ifclabg - -
Table 11 - Construction Entities by Function -
Description ‘Description’ IfcTex
[] ObjectType Ifclabq | Description:
[ LongName Ifclaby Assigns a functional dassification to IFC Building, IFC Site and ArchiCAD ~ »
CompositionType ELEMENT IfeEle Stories based on this OmniClass (edition 2012) spedfication. L
[ ElevationOfRefHeight Ifdend | For example: use this rule to comply with L8
ElevationOfTerrain Ifden -'Concept Design BIM 2010' MVD (G5A), which requires such dassification
o - = q| for IfcBuilding and IfcBuildingStorey entities.
<  Classification References ~'FM Handover' MVD (COBie), which requires such dassification for
) OCCS - Construction Entities by Function  11-13 11 17 Courthouse E] S ——
% [B] %
11-11 00 00 Assembly Fadility -
11-12 00 00 Education Fadlity
= 11-13 00 00 Public Service Fadility C
[=-11-13 11 00 Government Facility
-11-13 11 11 Administrative Government Facility | 1
--11-13 11 14 Regulatory Agency Fadility
p411-13 11 17 Courthouse
- 11-13 11 21 Legislative Fadiity
~11-13 11 24 Police Station
11-13 11 27 Post Office
11-13 11 31 Fire Station
i ‘ 11-13 11 33 Detention Center 5
) Search:
rd & Her New Property / Classification. .. l [ Apply Predefined Rule... 7 court @
Search result:
‘OmniClass Number OmniClass Title
1113 1117 Courthouse e~
11162111 11 Indoor Basketball Court —l
111521 11 Indoor Team Court Sports Facility S
‘

Figure 8 COBie Facility Category set by the proper OmniClass or Uniclass classification system (/FC Manager)

The COBie-required unit systems of the Facility can be set at Export Options. There is a predefined settings
package (so-called “IFC Translation Setup” in ARCHICAD) which contains export options optimized for the
COBie-required IFC export. It is called “COBie 2 Export” IFC Translator (see chapter COBie 2-enabled IFC Model

Export).

Note By default, ARCHICAD assigns identical “Globalld” Attributes to IfcProject (Project), IfcSite (Site),
IfcBuilding (Facility), and IfcBuildingStorey (Floor). More precisely: the “Globallds” will be identical,
provided that the respective ID fields, defined at ARCHICAD’s Project Info dialog box (File > Info)
contain identical keywords (or no value at all). However, you can alter these keywords in the Project
Info dialog box to control whether the spatial entities have identical or different “Globallds”.

Suppose you have two separate buildings (stored in two different ARCHICAD projects). You want both
projects and both sites to share the same “Globalld”; yet you want the various buildings on each site
to have different “Globallds”.

To achieve this, enter the same keyword in the “Project ID” and “Site ID” fields of both projects. Enter
different keywords for the “Building ID” fields.

10



IfcBuildingStorey (Floor) entities have no corresponding ID field in the Project Info dialog box. The
“Globallds” of IfcBuildingStorey entities are derived from their “Building ID”. If two buildings in two
different ARCHICAD projects have the same “Building ID”, then all stories of those buildings which
have the same Story number (“No.”) will have the same “Globalld”.

PROJECT/ SITE

BUILDING A BUILDING B
BuildingA.PLN BuildingB.PLN
| ¥ Project Info IEC Gloablld W Project Info
- PROJECT DETAILS - PROJECT DETAILS
Project Name 'ProjectMame’ Project Name 'ProjectMame’
Project Description 'ProjectDescription’ Project Description 'ProjectDescription’
Project ID 1 1sUzD0dqgl4N6vodapPc5ax  rrojectm 1
Project Code Project Code
Project Number Project Number
Project Status 'Phase’ Project Status 'Phase"
Keywords Keywords
MNotes MNotes
Project Custom Project Custom
= SITE DETAILS = SITE DETAILS
Site Name ‘SiteName' Site Name ‘SiteMame'
Site Description 'SiteDescription’ Site Description 'SiteDescription’
Site 1D 1 ————3dIWvBs3cldPKiwOtd1ns0 site 1
Site Full Address Site Full Address
Site Gross Perimeter Site Gross Perimeter
Site Gross Area Site Gross Area
Site Custom Site Custom
= BUILDING DETAILS = BUILDING DETAILS
Building Name Building & Building Name Building B
Building Description ‘Description’ Building Description ‘Description’
Building 1D Building 1D [E]
Building Custom 3_:1 SY7B22JaoPBY1vwzEFE Building Custom 3ledGJ5imAcJOIMnAZTNSU
I CONTACT DETALLS l  CONTACT DETALLS
I CLIENT DETAILS ' CLIENT DETAILS
Cancel Cancel

Figure 9 Multi-building definition in ARCHICAD (Project Info)
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Floor
The COBie 2 Floor worksheet summarizes data of the building stories (IfcBuildingStorey).

COBie2 worksheet data
Name Name Design > Story Settings
CreatedBy Contact E-mail {File = Info = Project Info)
CreatedOn the creation date of the IFC file
Category Classification Reference data assigned to an IfcBuildingStorey  |File = File Special > IFC 2x3 = [FC Manager
ExtSystem text: 'ArchiCAD-64'
ExtObject text: 'IfcBuildingStorey'
Extldentifier Globalld Attribute of an IfcBuildingStorey (File = File Special > IFC 2x3 > IFC Manager)
Description Description Attribute of an IfcBuildingStorey File = File Special = IFC 2x3 > I[FC Manager
Elevation Elevation Design > Story Settings
Height Height Design > Story Settings

Figure 10 Mapping between ARCHICAD model and the COBie 2 Floor worksheet data

The “Floors” are interpreted as Stories in the ARCHICAD project. The story names (COBie “Name”), the
elevation (COBie “Elevation”) and the height (COBie “Height”) can be defined in the Story Settings dialog
(Design > Story Settings).

IFC Manager g

W seosems ) | e
Mo. Mame Elevation Height to Mext x ¥ "
. 4 Roof 14630 2658 -
. 3 4th Floor 10973 3658 v -
® 2 %dFloor 7318 3858 -
|z658 |85 - ™
® O 1stFloor o 3858 W9 [l 0. 1st Floor
[ Insert Above ] ’ Insert Below l [ Delete Story l
| cancel | [ ok |

Figure 11 Story settings define the major COBie Floor data in ARCHICAD

To set the Floor “Category”, choose the proper “Floor Type” Classification Reference data in the IFC Manager.
Just choose the “COBie Floor and Zone Categories” (Floor Types) predefined rule with the Apply Predefined
Rule tool. The “Description” attribute of an ARCHICAD Story (IfcBuildingStorey) can also be set via the IFC
Manager.

12



T Al Selected: 1 Editable: 1

MName

IFC Type
- Attributes

Globalld

Mame

Description

[] ObjectType
[ Longhame
CompositionType
Elevation
- Classification References

Floor Type

Value

IfcBuildingStarey

10Z0wPs_PEBANCPGA. .
15t Floor

‘Decription’

ELEMENT
@0

Type

IfcGloballyUniqueld
IfrLabel

Romyrammns OO0

Select Rule:

COBie Floor and Zone Categories

Floor Types

Description:

Assigns category to ArchiCAD Stories based on the Floor Type list defined
by COBie.

‘Apply’ creates a Classification Reference for selected IfcBuildingStorey
entities, choosing one of the Floor Types in the following list.

Select the required item:

< T 4
7 1

[ New Property / Classification... ][ Apply Predefined Rule... ||‘
i

Floor Type -
Roof
Site

4 [

Figure 12 Floor Type definition in the IFC Manager
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Space

The COBie 2 Space worksheet summarizes data of the Spaces (IfcSpace) of the project.

. Space ArchiCAD (IFC) data mapped to COBie data ArchiCAD command
COBie2 worksheet data

Name No (Mumber) Zone = Settings Dialog > Name and Positioning

CreatedBy Contact E-mail (File = Info > Project Info)

CreatedOn the creation date of the IFC file

Category Classification Reference data assigned to an IfcSpace Zone > Settings Dialog > Tags and Categories , or
File > File Special = IFC 2x3 = IFC Manager

FloorName Name of the ArchiCAD Zone's Home Story (Design = Story Settings)

Description Name Zone > Settings Dialog = Name and Positioning

ExtSystem text: 'ArchiCAD-64'

ExtObject text: 'IfcSpace’

Extldentifier Globalld Attribute of an ArchiCAD Zone (File = File Special = IFC 2x3 = IFC Manager)

RoomTag COBie_Space Property Set: RoomTag Zone > Settings Dialog > Tags and Categories , or
File > File Special = IFC 2x3 > IFC Manager

UsableHeight Zone Height Zone > Settings Dialog > Name and Positioning

GrossArea GrossFloorArea IFC base guantity

NetArea NetFloorArea IFC base quantity

Figure 13 Mapping between ARCHICAD model and the COBie 2 Space worksheet data

The “Spaces” are interpreted as Zones (IfcSpaces) in the ARCHICAD project. Thus, the COBie 2-required data
can be set in ARCHICAD Zone Settings. IFC data can be set using the Manage IFC Properties option (Tags and

Categories tab).

Note

Zone number (“No”).

B s O

Selected: 1 Editable: 1

(B

hd Fl Name and Positioning

Category: [ 2 Office

Name: ‘Description’ D] No: ‘Mame'
Zone Top:
2. 3rd Floor {Home + 1) -
Zone Polygon:
0 Z[d
Subfloor Gross
Thickness: 3358 @ Net
100 :
! 0
Zone Stamp Angle:
Home Story: Relative I3
1. 2nd Floor (Current) - ’w@tx 0.00°

to Project Zero E]
sl 7

i [¥]Fixed Angle

» [, FloorPlan
P == Zone Stamp

BS gt

»
» &z, Model
» ik, Area Calculation

» = Listing and Labeling
» @5 Tags and Categories

£ (@ Model Unit - Zone

Figure 14 Space settings in ARCHICAD

Each COBie Space (ARCHICAD Zone) has to have a unique COBie “Name”, that is, a unique ARCHICAD

14



To set the Space “Category”, select the proper Classification Reference data in the Zone Settings dialog (Tags
and Categories > Manage IFC Properties) or in the IFC Manager. COBie requires IfcSpace classification by the
OmniClass table 13 called “Space by Function”(in the U.S.) or by the Uniclass system (in UK). Both systems are
available as built-in classification rules in ARCHICAD under the Apply Predefined Rule option.

Koy I e

RoomTag (COBie_Space) nfa

2% | Model Unit - Zone

Selected: 1 Editable: 1
=] Name and Positioning
» [, FloorPlan T -
» S Settings Selected: 1 Editable: 1
» i, Model
» Gk, Area Calculation feme ok
» =h Listing and Labeli IFC Type IfcSpace
> @él Tags and Categories - Attributes
Globalld Okl ECaZ09 L QU3NPQx...
D ZON - 001 Name ‘Name'
¥ Renovation [ Description
Renavation Status Existing [ objectType
Show On Renovation Filter Al Relevant Filters LengMame ‘Description’
< IFC Properties CompositiorType ELEMENT
IFC Type IfeSpace InteriorOrExteriorSpace INTERNAL
Globalld (attribute) 0k1GCgZ091QUINPOMPhEA [ ElevationwithFlooring
Name [Attribute) "Name' ~  COBie_Space
LongMame (Attribute) ‘Description’ RoomTag @ nja
CompositionType (Attribute) ELEMENT - Classification References
InteriorOrExteriorSpace (A... INTERNAL OCCS - Space by Function 13-55 11 00 Office Spaces

.

¥ i

|
(|
’] Cancel I T

I

F
Apply Predefined Rule..

I

Cancel

[ 9 fomzi]

Select Rule:

I ey e e

OmniClass

Table 13 - Space by Function

Description:

Assigns a functional dassification to ArchiCAD Zones based on this
OmniClass (edition 2012) specification.

For example: use this rule to comply with 'Concept Design BIM 2010 MVD

(G5A) and 'FM Handover' (COBie) MVDs, which require such dassification
for IfcSpace entities.

Select the required item:

[ 13-41 00 00 Museum Spaces

[}~ 13-45 00 00 Library Spaces

i} 13-47 00 00 Spiritual Spaces

+]. 13-49 00 00 Environmentally Controlled Spaces
i} 13-51 00 00 Healthcare Spaces

#- 13-53 00 00 Laboratory Spaces

13-55 00 00 Commerce Activity Spaces
~%13-55 11 (0 Office Spaces
-13-55 13 00 Banking Spaces

13-55 15 00 Trading Spaces
~13-55 17 00 Demonstration Spaces

m

Search result:

OmniClass Number . DmniClass Title

13-51 3418

Office Spaces

13-55 11 11 Office Service
4 »

Bicfeedbadk Trestment Control/Office #

Figure 15 Space Category definition
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Zone
The COBie 2 Zone worksheet summarizes the sets of spaces sharing a specific attribute in the project. In other
words, it summarizes the data of the groups (IfcZones) of COBie Spaces (IfcSpaces).

COBie2 worksheet data
Name Name Attribute of an IFC Zone File = File Special = IFC 2x3 > IFC Manager
CreatedBy Contact E-mail {File = Info > Project Info)
CreatedOn the creation date of the IFC file
Category Classification Reference data assigned to an IfcZone File = File Special = IFC 2x3 > I[FC Manager
SpaceNames No data of the ArchiCAD Zones assigned to an IFC Zone |{Zone > Settings Dialog)
ExtSystem text: '"ArchiCAD-64"
ExtObject text: 'IfcZone’
Extldentifier Globalld Attribute of an IFC Zone (File > File Special = IFC 2x3 > IFC Manager)
Description Description Attribute of an IFC Zone File = File Special = IFC 2x3 > IFC Manager

Figure 16 Mapping between ARCHICAD model and the COBie 2 Zone worksheet data

COBie “Zones” are interpreted as IFC Zone Assignment (IfcZone) entities in the ARCHICAD project. An IfcZone
entity is a group of ARCHICAD Zone (IfcSpace) entities. IFC Zone entities with their COBie 2-required data can
be defined and managed only in the IFC Manager.

A COBie “Zone” (IfcZone) can be defined with the New command by applying it to the “IFC Zones” member of
the “Assignments” tree. Set the COBie “Name” and the “Description” data at the attributes of the same name.

To set the Zone “Category”, choose the proper “Zone Type” Classification Reference data in the IFC Manager.

Just choose the “COBie Floor and Zone Categories” (Zone Types) predefined rule with the Apply Predefined
Rule tool.

IFC Manager ‘ ‘
& W Y| 7 anselected: 1 Editable: 1
[ 4- Roof - Mame Value
B 3. 4th Floor
IFC Type IfcZone i
B 2. 3rd Floor -
=B 1. 2nd Floor ¥ Attributes
=T IfcSpace (8) Globalld 2etVorka2mfo?Iojdy, .. TFcGloballyUniq
[ Corridor-01 MName ‘Mame' IfcLabel
-l Cnrr_ldnr-ﬂz Description ‘Description’ IfcText ¢
{4y Corridor-03 b foLsbel & Apply Predefined Rules
-[£Y Corridor-04 [ ObjectType Tfct abel
[y Corridor-05 - Classification References Select Rule:
--[y Corridor-06 Zone Type Circulation Zone IfcClassii -
[} Corridor-07 COBie Floor and Zone Categories
[ Corridor-08 Zone Types
[ 0. 1st Floor
Description:
— Assigns category to IFC Zones based on
TEE Q ‘ﬂﬂe Zone Type list defined by COBie.
‘Apply’ creates a Classification Reference
ga IFC Groups for selected IfcZone entities, choosing on
(=5 ) IFC Zones
Select the required item:
Zone Type
Fire Alsrm Zone
Historical Preservation Zone
Lighting Zone
9l m Z | o Zone
v
‘g o [ New Property [ Classification. .. ] [ Apply Predefined Rule...* ] entilation Zone
— — I

Figure 17 COBie 2 Zone (IFC Zone) definition in the IFC Manager

16



To assign several ARCHICAD Zones (IfcSpaces) having the same function (for example circulation zones) to a

newly created IFC Zone entity, just drag and drop them to the “New Relation” folder of the IFC Zone entity.

Note

IFC Manager - = IFC Manager - =1
B w | (e )
-[Iq 3. 4th Floor - ~-[Iq 3. 4th Floor -
=[P 2. 3rd Floor =1+ 2. 3rd Floor
-8 IfcSpare (3) =T IfcSpace (3)
WEY Corridor-09 " 43 Corridor-09
B Corrdor 19 7 - 12 Comdor 10 1
] Corridor 1] - 4 (Corridor-11
=-[I 1. 2nd Floor =-[I9 1. 2nd Floor
=T IfcSpace (8) T8 Ifcspace (8)
B Corridor-o1 " 4 [Comdor-o1
WY Corridor-0 2 [ Comdor-03 g
B Cornidor o4 4 (Comnidor-04
[y -2} |Corridor-05|
W7 Corridor-0c [ Comdor-06
WY Corridor-07 [ Comdor-07
- -
[l 0. 1st n.,.,y L I 0. 1st Floor ==
B Q E A
% IFC Groups % IFC Groups -
=Ty IFC Zon Iy IFC Zones I
9% Gi tion Zones 9% Circulation Zones
. New Relation ——————— =-{_] Mew Relation
-2y IFC Systems - Ifcspace (11)
- Actors B Corridor-01
g, Space Occupants [y i
Ll Time Series Schedules [} 3
-1

73

Figure 18 Grouping ARCHICAD Zones in an IFC Zone (/IFC Manager)

Hotlinked ARCHICAD Zone entities cannot be grouped in IFC Zones. To assign an IFC Zone entity to

¥
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these Zones, you must first break their Hotlink module connection.
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Type

COBie 2 Type worksheet summarizes the types of equipment and products.

Type ArchiCAD (IFC) data mapped to COBie data ArchiCAD command

COBie2 worksheet data
Name Name Attribute of an IFC Type Product File > File Special > IFC 2x3 > IFC Manager
CreatedBy Contact E-mail (File = Info > Project Info)
CreatedOn the creation date of the IFCfile
Category Classification Reference data assigned to an IFC Type Product File = File Special = IFC 2x3 = IFC Manager
Description Description Attribute of an IFC Type Product File > File Special > IFC 2x3 > IFC Manager
ExtSystem text: 'ArchiCAD-64'
ExtObject text: the type of an IFC Type Product (e.g. 'IfcFumishingElementType| (File = File Special = IFC 2x3 = IFC Manager)
Extldentifier Globalld Attribute of an IFC Type Product {File = File Special = IFC 2x3 = IFC Manager)
AssetType COBje_Asset Property Set: AssetType File = File Special > IFC 2x3 > IFC Manager
ReplacementCost COBie_EconomicimpactValues Property Set: ReplacementCost File > File Special > IFC 2x3 > IFC Manager
ExpectedLife COBie_Servicelife Property Set: ServicelifeDuration File > File Special > IFC 2x3 > IFC Manager
AccessibilityPerformance | COBie_Specification Property Set: AccessibilityPerformance File = File Special = IFC 2x3 = IFC Manager
CodePerformance COBie_Specification Property Set: CodePerformance File = File Special = IFC 2x3 = IFC Manager
Color COBie_Specification Property Set: Color File = File Special > IFC 2x3 > IFC Manager
Constituents COBie_Specification Property Set: Constituents File > File Special > IFC 2x3 > IFC Manager
Features COBie_Specification Property Set: Features File > File Special > IFC 2x3 > IFC Manager
Finish COBie_Specification Property Set: Finish File = File Special =IFC 2x3 = IFC Manager
Grade COBie_Specification Property Set: Grade File = File Special = IFC 2x3 = IFC Manager
Material COBie_Specification Property Set: Material File > File Special > IFC 2x3 > IFC Manager
NominalHeight COBie_Specification Property Set: NominalHeight File > File Special > IFC 2x3 > IFC Manager
NominalLength COBie_Specification Property Set: Nominallength File > File Special > IFC 2x3 > IFC Manager
MNominalWidth COBie_Specification Property Set: NominalWidth File = File Special =IFC 2x3 = IFC Manager
Shape COBie_Specification Property Set: Shape File = File Special = IFC 2x3 = IFC Manager
Size COBie_Specification Property Set: Size File > File Special > IFC 2x3 > IFC Manager

SustainabilityPerformance

COBie_Specification Property Set: SustainabilityPerformance

File > File Special > IFC 2x3 > IFC Manager

WarrantyDescription

COBie_Warranty Property Set: WarrantyDescription

File = File Special = IFC 2x3 = IFC Manager

WarrantyDurationLabor COBie_Warranty Property Set: WarrantyDurationlabor File = File Special =IFC 2x3 = IFC Manager
WarrantyDurationParts COBie_Warranty Property Set: WarrantyDurationParts File = File Special = IFC 2x3 = IFC Manager
WarrantyGuarantorLabor COBie_Warranty Property Set: WarrantyGuarantorLabor File > File Special > IFC 2x3 > IFC Manager
WarrantyGuarantorParts COBie_Warranty Property Set: WarranityGuarantorParts File > File Special > IFC 2x3 > IFC Manager
Manufacturer Pset ManufacturerTypelnformation Property Set: Manufacturer File = File Special = IFC 2x3 = IFC Manager
ModelNumber Pset ManufacturerTypelnformation Property Set: ModelLabel File = File Special = IFC 2x3 > I[FC Manager

ModelReference

Pset ManufacturerTypelnformation Property Set: ModelReference

File = File Special > IFC 2x3 > IFC Manager

DurationUnit

Export Options > IFC model units > Options > Time Unit

File > File Special > IFC 2x3 > IFC Translation Setup

WarrantyDurationUnit

Export Options = IFC model units > Options > Time Unit

File > File Special > IFC 2x3 = IFC Translation Setup

Figure 19 Mapping between ARCHICAD model and the COBie 2 Type worksheet data

COBie “Types” are interpreted as IFC Type Product entities in the ARCHICAD project. IFC Type Products and
their COBie 2-requested data can be defined in the IFC Manager only. ARCHICAD automatically generates IFC
Type Product entities for all ARCHICAD element types. The following table shows naming examples of the

automatically generated IFC Type Products.

ArchiCAD element type

IFC Type Product

e Product derived from

(IFC entity)
Column (HcColumn)

(= COBie Type)
IfcColumnType

'Profile/Building Material name' and 'Profile size'

Beam (IfcBeam) IfcBeamType 'Profile/Building Material name' and 'Profile size'
Wall (Ifcwall) IfcwallType 'Building Material/Composite name' and 'Thickness'
Slab (IfcSlab) IfcSlabType 'Building Material/Composite name' and 'Thickness'

Curtain Wall (IfcCurtainwall):

IfcCurtainWallType

Text: 'Curtain Wall Type'

- CW Panel (IfcPlate)

- IfcPlateType

Panel Type: 'Main' or 'Distinct' and 'Panel size'

- CW Frame (IfcMember)

- IfcMemberType

Frame Type: '‘Boundary', 'Mullion' or 'Transom' and 'Profile size'

Door (IfcDoor)

IfcDoorStyle

'Library Part Name' - 'Building Material/Composite Name' - "Width' X 'Height'

Window (IfcWindow)

IfcWindowStyle

'Library Part Name' - 'Building Material/Composite Name' - "'Width' X 'Height'

GDL-based Objects

IfcFurnitureType, IfcRailingType, IfcRampFlightType, etc. | 'Library Part Name'

Figure 20 Naming rule examples of IFC Type Product entities
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In the IFC Scheme Setup (File > File Special > IFC 2x3) command dialog, you can override the Type naming with
mapping rules. For example, the COBie 2 Scheme XML loaded into ARCHICAD gives a complex naming rule for
IfcWindowStyle (Window Type) and IfcDoorStyle (Door Type) naming that contains the “Library Part Name”,
the “Building Material”, the “Width” and “Height” parameters and some static texts among the data values.

[l IFC Scheme Setup

Filter Scheme Elements: Type Objects

=T (IfcTypeObject)
- (IfcTypeProduct)
-] IfcDoorstyle
-8 (IfcElementType)

[ i IfcWindowStyle]

Scheme Properties:

Mame Type
Attributes
Globalld (IfeRoot)

MName (IfcRoot)

IfetiobalyUniqueld
Ifclabel (5]
Description (IfcRoot) IfcText
ApplicableOccurre...  Ifdabel [

Tag (IfcTypeProduct) Ifd abel

=w Rule

Rule Content:

ConstructonType
OperationType
FarameterTakesFr...
Sizeable

IfciindowsStpleConsiruc. .
IftiindowSipedperatio...

IfdBoolean
IfdBoolean

B Library Part Name
Aot
E Building Material / Composite [ Profile [ Fill

A
B width
A X

B Height

COBie_Asset
COBie_Economic...

COBie_Servicelife

Get Current Project Settings

Clear All Scheme Settings Add Parameters...

) |

Mew Property [ Classification. .. Remove

J
) [

Merge... QK

Figure 21 Name mapping by the IFC Scheme Setup command

#[E)a
Type Products
I

i IfcWindowStyle (2)
E IfelVindowsStyie - Window 18 - Wood - 0.
E IfciVindowsStyie - Window 18 - Wood - 1,

Mapping Rules in Order of Priority:

ilding Material / Compasite / Profile / Fill >

<Library Part Mame

E m <Library Fart Name = - <Building Material / Compasite / Profile / Fill > - <Dimension 1 (Model...

P

e

Figure 22 The effect of the scheme-driven WindowStyle mapping (IFC Manager)

Of course, Type names can be modified manually. To modify the predefined name of a Type and/or to manage
the COBie-required attributes, properties and classification reference (COBie Category) of a Type, first you
have to set IFC Type Product entity to be editable. Apply the Edit/New Type command on the selected Type
Product item, and manage its properties in its property table (right hand side).
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1FC Manager

:

W | (Y T Aiseleced: 1 Editable: 0
=48 'Projectiiame’ - Name value Type
- "SiteName’ B
=-fi Name"
[ 4. Roof < Attributes IFC Manager =
[ 3. 4th Floor E
it ° W [E) " wioeeset  cotave
| 1fcsy 3 - ;
o Hfespace (3) = £ Sitellame - Name Vaive Tyee
i-[4 Corridor-09 T A ame
H B =-{fy Name' L "
{-[ Corridor-10 B 4. Roof
[y Corridor-11 {5 3. 4th Floor ¥  Attributes
B! IfcwallStandardCase (4) = 2. 3rd Floor
a2 2nd Floor T IfcSpace (3) Name @ Window 18 -Wood -0....  IfcLabel
& IfSpace (8) L Y Corridor-09.
i-[44 Corridor-01 [ Corridor-10 L Desaiption |Description’ IfcText
:-[4y Corridor-02 -4 Corridor-11 3 [ ApplicableOccurrence Ifctabel
:-[4y Corridor-03 <~  COBie_Asset WalstandardCase (4) Tag TIBI7EL-AITE-4EEC-..  Ifclabel
1[4y Corridor-04 &= Floor
i.I'h Corridor-05 X ©®
= COBie_EconomicImpactValues Bt b pace 4
- Corridor-01
b - 14y Corridor-02 L4
#[E]a b come_servcerre 4 condor 03
i i Corridor-04 Asset
FespaceType (1) b (COBie_Specification E c:::ﬂ:: ot v coBie
feWalType (1) b COBie Warranty I Comidor06 L AssetType @ Fixed Ifctabel
% Corridor-
=] feWindowStyle (2) 13 Pset_ManufacturerTypelnforma... ¥  COBie_EconomicImpactValues
== W LR ] b Classification References ReplacementCost @nja IfcLabel
B sfencnstyie - Windon 1 - Wood 7l |p window Lining Properties * By b COBie Servicelife
Window Panel Properties - Panel 1 if i
4 pel FespaceType (1) b COBie_Specification
fewallType (1) b COBie_Warranty
F . ] r < i fcwindowStyle (2) 13 Pset_ManufacturerTypelnforma...
" - Window 18 - Wood - 0.90 X ©. il e
2l T TEREPaRerty Iz cabon Aoy Pre] ey b Classification References
B ST P Window Lining Properties
= EdiyNew Type | b Window Panel Properties - Panel 1
< 0 3 < i
, @ N New Property | Classification... Apply Predefined Rule.

Figure 23 How to make a Type Product entity editable (IFC Manager)

If an IFC Type Product is editable, the following functions become available:

renaming (modification of the “Name” attribute),
setting COBie attributes and properties,
setting Type Category, and

modifying its member content by moving the members into another type.

To set the Type “Category”, select the proper Classification Reference data in the IFC Manager. COBie requires
IFC Type Product classification by the OmniClass table 23 called “Products” (in the U.S.) or by the Uniclass
system (in UK). Both systems are available as built-in classification rules in ARCHICAD under the Apply

Predefined Rule option.
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All Selected: 1 Editable: 1 ? n Apply Predefined Rulesl &lg
Name Value Type FrrE
IFC Type Ifcwindowstyle [l OmniClass -
- Attributes Table 23 - Products -
Globalld Za3xnsh$ua0$g52gl GoDSuE IfcaloballyUniguy
Name @ Window 18 - Wood -0.90 X 1.50 IfcLabel Description:
[ pescription IfcText Assigns construction product dasses to building elements based on this =~ =
[ ApplicableOceurrence IfcLabel OmniClass (edition 2017) specification. il
Tag 83EF122B-FF82-40FE-A723-D0143235CEOE Ifclabel ‘Apply’ creates a Classification Reference for selected IFC entity g
. (IfcElement, IfcTypeProduct (except IfcSpaceType), IfcGroup and
ConstructionType 5 NOTDEFINED Trewindonstyle( E IfcSystem), using OmniClass-required attributes derived from the item
OperationType &= SINGLE_PAMEL IfctindowStyle that you choose in the following list. -
FarameterTakesPrecedence &= FALSE IfcBonlean Select the required item:
Sizeable &= FALSE IfcBonlean .
- T [#-23-17 1100 Doors -
ie_Asset £-23-17 1300 Windows
AssetType &= Fixed IfcLabel -23-17 13 11 Window Components i
- COBie_EconomicImpactValues 1] 23-17 13 13 Metal Windows 5
ReplacementCost @ nfa Ifclabel =)-23-17 13 15 Wood Windows
b Oy ——— -..23-17 13 15 11 Wood Fixed Windows
i 23-17 13 15 13 Wood Horizontal Sliding Windows
b COBie_Specification ,,.-ﬁ'"" 13 15 15 Wood Single Hung Windows
'3 COBie_Warranty o i--23-17 13 15 17 Wood Double Hung Windows
B Pset_ManufacturerTypeInforma... o || |4 23-17 13 15 19 Woed Triple Hung Windows
~ . 23-17 13 15 21 Wood Awning Windows -
- Classification References Lot |
4 [ b
0CCS - Products 23-17 13 15 15 Wood Single Hung Windows [ rfcclassification
- Window Lining Properties Search:
LiningDepth S0 CPositiveLength _ wood window @
| LI} e | + Search result:
[ New Property [ Classification... ] [ Apply Predefined Rule... 41/ OmniClass Number & OmniClass Title
2317131513 ‘Weood Horizontal Sliding Windows £
T T
2317 121617 Wood Double Hung Windows i
Il 3

[t | [ ]

Figure 24 COBie Category definition for Window Type (IfcWindowsStyle) entity (/FC Manager)

The COBie-required duration unit can be set in Export Options. There is a predefined settings package (so-
called “IFC Translation Setup” in ARCHICAD) which contains export options optimized for the COBie-required
IFC export. It is called “COBie 2 Export” IFC Translator (see chapter COBie 2-enabled IFC Model Export).

Note If you create a new Component in your model after Type definition, you can easily drag and drop the
new Component onto an edited Type in the “Type Products” dialog of the IFC Manager.

If you have same type Components in two different Hotlinked modules, you can unify them in one
common Type (within one COBie Type “Extldentifier” (IFC “Globalld”)) only after you break their
Hotlink module connection.
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Component

The COBie 2 Component worksheet summarizes the individually named items of the project.

R
ArchiCAD (IFC) data mapped to COBie data ArchiCAD command
COBie2 worksheet data

Name iD Settings Dialog of an ArchiCAD element

CreatedBy Contact E-mail (File = Info » Praject Info)

CreatedOn the creation date of the IFC file

TypeName Name of the IFC Type Product assigned to an ArchiCAD element (File = File Special = IFC 2x3 > IFC Manager )

Space No data of the ArchiCAD Zones assigned to an ArchiCAD element {Zone > Settings Dialog)

Description Description Attribute of an ArchiCAD element Settings Dialog > Tags and Categories , or
File = File Special = IFC 2x3 > IFC Manager

ExtSystem text: 'ArchiCAD-64'

ExtObject text: the entity type of an ArchiCAD element (e.g. 'IfcFurnishingElement')  |(File = File Special = I[FC 2x3 > IFC Manager)

Extldentifier

Globalld Attribute of an ArchiCAD element

(File = File Special = IFC 2x3 > IFC Manager)

Assetldentifier

COBie_Component Propert Set: Assetidentifier

Settings Dialog > Tags and Categories , or

File = File Special = IFC 2x3 = IFC Manager

InstallationDate

COBie_Component Propert Set: InstallationDate

Settings Dialog > Tags and Categories, or

File = File Special = IFC 2x3 = IFC Manager

TagMumber COBie_Component Propert Set: TagNumber Settings Dialog > Tags and Categories , or
File = File Special = IFC 2x3 = IFC Manager
‘WarrantyStartDate COBie_Component Propert Set: WarrantyStartDate Settings Dialog > Tags and Categories , or
File = File Special = IFC 2x3 > IFC Manager
BarCode Pset ManufacturerOccurrence Property Set: BarCode Settings Dialog > Tags and Categories , or

File = File Special = IFC 2x3 > IFC Manager

SerialMumber

Pset_ManufacturerOccurrence Property Set: SerialNumber

Settings Dialog > Tags and Categories , or

File = File Special = IFC 2x3 = IFC Manager

Figure 25 Mapping between ARCHICAD model and the COBie 2 Component worksheet data

The “Name” data are derived from the ARCHICAD “ID” of the element, so you can set them in the element
Settings dialogs. All IFC data can be set using the Manage IFC Properties option (Tags and Categories tab) of
the Settings dialog or in the IFC Manager.

Note Each Component has to have a unique COBie “Name” (ARCHICAD “ID”). If you did not assign unique
(different) ID’s to your ARCHICAD elements, you can do so at any time, for example using the Element

ID Manager function (Document > Schedules and Lists).

The “Space” data describes the ARCHICAD Zone (IfcSpace) assigned to a Component. This data is automatically
calculated, if the IFC export uses the Space containment and the IFC Space boundaries functions (see chapter
COBie 2-enabled IFC Model Export).
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Assetldentifier (COBie_Component) nfa IfcLabel
InstallationDate (COBie_Component) 4/1/2014 IfcCalendarDate
TagMumber (COBie_Component) nfa IfcLabel
WarrantyStartDate (COBie_Component) 4/1/2014 IfcCalendarDate
BarCode (Pset_ManufacturerOccurence) nfa IfcLabel
SerialMumber (Pset_ManufacturerOccurence) nja IfcLabel
e ey

Figure 26 COBie-required Component data set in the Window Settings dialog
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System

The COBie 2 System worksheet summarizes the sets of Components providing a service. In other words, it
summarizes the data of the systems (IfcSystem) of the project elements.

=
COBie2 worksheet data

Name Name Attribute of an IFC System File > File Special > IFC 2x3 = IFC Manager

CreatedBy Contact E-mail {File = Info = Project info)

CreatedOn the creation date of the IFC file

Category Classification Reference data assigned to an IFC System  |File = File Special = IFC 2x3 = IFC Manager

ComponentNames ID of the ArchiCAD elements assigned to an IFC System  |{Settings Dialog of an ArchiCAD element)

ExtSystem text: 'ArchiCAD-64'

ExtObject text: 'IfcSystem'

Extldentifier Globalld Attribute of an IFC System {File > File Special » IFC 2x3 > IFC Manager)

Description Description Attribute of an IFC System File = File Special = IFC 2x3 = IFC Manager

Figure 27 Mapping between ARCHICAD model and the COBie 2 System worksheet data

COBie “Systems” are interpreted as IFC System Assignment (IfcSystem) entities in the ARCHICAD project. An
IfcSystem entity is a group of ARCHICAD elements. IFC System entities with their COBie 2-required data can
be defined and managed only in the IFC Manager.

A COBie “System” (IfcSystem) can be defined with the New command by applying it to the “IFC Systems”
member of the “Assignments” tree. Set the COBie “Name” and the “Description” using the attribute fields of
the same name.

To set the System “Category”, select proper Classification Reference data in the IFC Manager. COBie requires
IFC System classification by the OmniClass table 21 called “Elements” (in the U.S.) or by the Uniclass system

(in UK). Both systems are available as built-in classification rules in ARCHICAD under the Apply Predefined Rule
option.

IFC Manager \ s @
T 'EI T Al Selectad: 1 Editable: 1
E‘@ Project Name Value Type
B--?ges i IFC Type [FeSystem ) A
- uvilding
: i A Predefined Rul
5 2. Story <  Attributes I Apply ned Rules
2 1. Story Globalld 23Meqa9SigoMEwHemn. .. Select Rule:
[ 0. Ground Floor Name Name'
Omnicl
Description 'Description’ mnitlass
[ ObjectType Table 21 - Elements
- Classification References Description:
0OCCS - Elements 21-04 10 10 10 Elevators

Assigns category dassification to building elements bas|
OmniClass (edition 2012) specification.

For example: use this rule to comply with
- 'Concept Design BIM 2010" MVD (GSA), which require:
for IfcElement, IfcTypeProduct (except IfcSpaceType)
= entities.
E 2

Select the required item:

% IFC Groups
: f IFC Zones #1-21-01 00 00 Substructure
IFC Systems 21-02 00 00 Shell

[ 51-03 00 00 Interiors
"4 New Relation 9-2_1 400 00 Services
=- 4 10 Conveying

-21-04 10 10 Vertical Conveying Systems

221-04 10 10 10 Elevators |

21-04 10 10 20 Lifts

21-04 10 10 30 Escalators

21-04 10 10 50 Dumbwaiters
-21-04 10 10 60 Moving Ramps
-21-04 10 30 Horizontal Conveying

Figure 28 COBie 2 System (IFC System) definition in the IFC Manager

1 m P

e, New Property | Classification. ... ] [ apply Predefined R ? L
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To assign ARCHICAD elements having the same function (for example elevators) to a newly created IFC System

entity, just drag and drop them to the “New Relation” folder of the IFC System entity.
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e
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==
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Figure 29 Grouping ARCHICAD elements in an IFC System (/IFC Manager)

Note

System entity to these elements, you must break their Hotlink module connection.

Hotlinked Components (ARCHICAD elements) cannot be grouped in IFC Systems. To assign an IFC

MEP Systems defined with the GRAPHISOFT MEP Modeler Add-On can be also handled as IfcSystem inside an

ARCHICAD project. Just create a new IfcSystem (as mentioned above) and choose the predefined MEP System

o
name from the available list .

If an IFC model exported by an MEP application is merged to an ARCHICAD project, you can also manage its

MEP systems and their properties in the IFC Manager.
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Figure 30 Conversion of a MEP Modeler System to an IFC System (/IFC Manager)

Document / Attribute / Coordinate / PickLists
Data are extracted automatically from the IFC model exported by ARCHICAD.

Assembly / Connection / Spare / Resource / Job / Impact / Issue

These data types are not requested from a design application by the COBie 2 rules, and they are not available
in ARCHICAD projects either. The table contents should be manually filled out in the spreadsheet, if they are
required.
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COBie 2-enabled IFC Model Export

The COBie-required IFC model/file can be exported easily by using the export set (so-called “IFC Translator”)

optimized for the COBie 2 requirements. Just use the Save as command (File menu) together with the

translator called “COBie 2 Export” from either a Floor Plan or a 3D window.

B Save 3D [ x | B Save 3D [ x |
Savein: . COBie Export v @ ¥ = - Savein: | COBie Export v @ ¥ = &~
-
I= Mame Date modified Type = MName COBie 2 Export d Type
- b . - b
che? Mo items match your search, che? Concept Design BIM 2010 Export [
Recent places Recent places Coordination View (Surface Geometry) Export
Data Exchange with AECOsim Building Designer
. . Data Exchange with Allplan Engineering
Deckt Deckt Data Exchange with Analysis Applications
— . Data Exchange with DDS-CAD MEP
o o Data Exchange with Plancal nova
=} =} Data Exchange with Revit MEP
Libraries Libraries Data Exchange with Revit Structure
Data Exchange with Sda Engineer
'-,L '-,L Data Exchange with Tekla Structures
. > . a >
This PC. This PC. General Translator
s i s TWO Export i
Q Export: Selected elements only ‘ b Model Filter.... Q Export: Reference Model Export to Revit Model Filter...
L Translator: Selected elements only Settings... L Translator: COBie 2 Export ‘ L ‘ Settings...
Network Entire project Network
File name Visible elements {on all stories) File name ArchiCAD model v
Save as type: IFC 23 file {~ifc) J Cancel Save as type: IFC 23 file (" ifc) w Cancel

Figure 31 IFC model export optimized for COBie 2 requirements (Save as)

The steps of IFC model export to COBie 2:

1. Filter elements for the export (use the following options):

- 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 Save as

command) will be exported.

- Entire project:

entire model (regardless of any selection, and regardless of the shown/hidden status of the

elements’ layers) will be exported.

- Visible elements:

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)”),
this choice includes all elements currently displayed on every story of the project.

If you choose “Visible elements”, make sure that ARCHICAD Zones are set to be displayed in
the current view. For example, if you are saving from the 3D window, make sure that Zones
are “on” in the Filter and Cut Elements in 3D dialog box (View > Elements in 3D View).

2. Choose the “COBie 2 Export” Translator, in which export settings are fine-tuned for the COBie 2
requirements. The meaning of the major export options (Derived model data to export options) of the

“COBie 2 Export” Translator is the following (check Data Settings):
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Space containment:

It exports the relationship between ARCHICAD Zones (IfcSpaces) and their contained Object

(Furnishing, MEP Equipment, etc.) and Morph elements. “Contained” means that the midpoint

of an Object or Morph is within an ARCHICAD Zone in the 3D space. This option is required for

exporting COBie “Space” data of the Component worksheet.

IFC base quantities (size, area and volume):

It exports elements’ base quantities required by COBie 2.

IFC Space boundaries:

It exports the logical connection between ARCHICAD Zones (IfcSpace) and the building elements

that enclose them. This option is also required for exporting COBie “Space” data of the

Component worksheet.

IFC Translation Setup

Available Translators

» I

% = MName Project Partner Create New...
=
= Concept Design BIM 2010 Export GSA Duplicate
= Coordination View (Surface Geometry) Export  General
= Data Exchange with AECOsim Building Designer  Structural Rename...
= Data Exchange with Allplan Engineering Structural
= Data Exchange with Analysis Applications Structural Delete
= Data Exchange with DDS-CAD MEP MEP
= Data Exchange with Plancal nova MEP Browse...
= Data Exchange with Revit MEP MEP
= Data Exchange with Revit Structure Structural
= Data Exchange with Scia Engineer Structural
L Data Exchange with Tekla Structures Structural
o Exact Geometry Import General n
= = General Translator General
& Import from Modeling Applications Modeling
= WO Export = | Space containment
= Reference Model Export to Revit General Bounding box
Geometry of Type Products
Location: C:\Users\arechtorisz\Graphisoft\IFC Translators 19.0.0 INT\COBie 2 Expart. xml
| IFC base guantities (size, area and volume)
» Description

» Import/Export Filter Options

»

¥ Export Options

Elements to export:

Visible elements {on all stories)

All ArchiCAD BIM parameters

| IFC Space boundaries

Derived Model Data Settings

ArchiCAD Zone Categories as IFC Space dassification data

» IE

& Note: Some options are not available,
IFC Model View Definition: Basic FM Handover due to the cument Translation Setup. Cancel
Mame of custom extended view:
Properties to export: Current Scheme properties only W
i i ? X

Geometry conversion Conversion Options. .. ﬂ IFC Model Units Settings -
Derived model data to export Data Settings... Length Uit Millmeter v
IFC model units Units Settings... Angle Unit: Degree v
IFC Global Unique Identifier attribute (Globalld): Keep ArchiCAD IFC ID (recommended) W Area Unit: Square Meter "
IFC file encoding: Unicode - platform and language independent W Volume Unit: Cubic Meter "

Currency Unit: usD v

Revert Changes Cancel Save Settings & Close
Time Unit: Year v
==

Figure 32 Major export options of the “COBie 2 Export” IFC Translator (/IFC Translation Setup)

3. Set the model units (“IFC model units”).

4. Define file name.
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5. Set the file format to .IFC (or .IFCXML depending on the file support of the COBie 2 spreadsheet
converter programs). See the How to Create a COBie 2 Spreadsheet chapter.

6. Click Save.
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How to Create a COBie 2 Spreadsheet

An external application is needed to convert an ARCHICAD IFC file to an XML-type COBie 2 spreadsheet format.

The IFC and COBie 2 spreadsheet formats for the IFC 2x3 Basic FM Handover MVD capture the same
information content and can be transformed forth and back across the different formats. COBie from IFC
transformations are implemented according to the so-called “COBie Responsibility Matrix” document. This
document defines the mapping rules between the IFC file and the COBie spreadsheet and which IFC entity
types are allowed to be converted to COBie Component and Type entities (“Type Assets” and “Component
Assets” tables).

A number of dedicated tools can be used to execute the transformations, such as the free COBie Toolkit
application, developed by Engineer Research and Development Center (ERDC). The COBie Toolkit can be
downloaded from here.

ERDC COBie Toolkit, developed for the COBie FM Handover project, includes the transformer tool and the
configurations to map IFC data to COBie 2. The conversion can be done in two easy steps.

(" COBie Tookit 14 = |
Options
| COBie File Utiities
Import/Export/Report
C:\Users\arechtorisz\Documents\COBie Export\ArchiCAD Model Export.ifc Impart 1 o Step 1: IFC file selection
Export/Report | o Step 2: COBie export type selection:
AT R - COB!e Spreadsheet XMI__ (2[)03_) (xml)
- COBie QC Report — Design Deliverable (html)

Figure 33 The steps of IFC to COBie conversion (COBie Toolkit)

Hint  If you choose the “COBie QC Report - Design Deliverable” export format, the application checks for
any missing items in your IFC model. This quality check presents a summary of various checks
performed on the COBie data: e.g. at least one Component for each Type, unique names for Types,
at least one Floor, etc.

In case of very large IFC models, modify the memory options (by increasing the “Max Heap Size”, “Max
Perm Size” and “Stack Size”) in the COBie Toolkit Starter dialog.

<o COBie Toolkit Starter =A=S X

VM default Browse...
Max Heap Size |4096m
Max Perm Size | 1024m

Stack Size 4096k

Figure 34 An example for memory settings

Based on the COBie Responsibility Matrix (“Type Assets” and “Component Assets” tables), the COBie
Toolkit ignores some IFC entity types (e.g. IfcWallType, IfcWall, IfcWallStandardCase) by default. If you
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would like to allow all IFC entity type conversion to COBie Types and Components, change the
“COBielDMPIugin” mode to “None” at “Options”.

Selected Object Information Delivery Manual

|coBieDMPiugin

Ignores entities based on a list of Ifc entity types for COBie/FM Handowver MVD.

Ignored Entities

IfcBeanType, IfcColumnType, IfcCurtainWallType, IfcCovering, IfcCoveringType,
IfcMemberType, IfcPlateType, IfcRailingType, IfcRampFlightType, IfcRampType,
Ifc51abType, IfcStairFlightType, IfcStairType, IfcWallType,
IfcDuctFittingIlype, IfcJunctionBoxIype, IfcPipeFittinglvpe,
IfcCableCarrierSegmentType, IfcCableSegmentType, IfcDuctSegmentType,
IfcPipeSegmentType, IfcFastenerType, IfcSpaceType, IfcBAnnotation, IfcBeam,
IfcBeamStandardCase, IfcColumn, IfcColumnStandardCase, IfcCurtainWall,
IfcHMember, IfcHemberStandardCase, IfcPile, IfcFooting, IfcPFlate,
IfcPlateStandardCase, IfcRailing, IfcRamp, IfcRampFlight, IfcRoof, IfcSlab,
IfcS5labElementedCase, IfcSlabStandardCase, IfcStair, IfcStairFlight, IfcWall,
IfcWallElementedCase, IfcWallStandardCase, IfcFlowFitting, IfcFlowFittingType,
IfcFlowSegment, IfcFlowSegmentIyvpe, IfcCabkleCarrierSegment, IfcCableSegment,
IfcDuctSegment, IfcPipeSegment, IfcElementlAssembly, IfcBuildingElementPart,
IfcFastener, IfcMechanicalFastener, IfcReinforcingBar, IfcReinforcingMesh,

Figure 35 |IFC Entity and Type Products ignored in the IFC to COBie conversion by default
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