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INTRODUCTION

Introduction

BIM (Building Information Modeling) is a model-based
process that allows architects, engineers, clients, and
contractors, to procure, design, build and manage
buildings and infrastructure. The core of BIM is a digital
representation of physical and functional characteristics
of an asset. The most important Autodesk tools for the
creation and modification of BIM data are Autodesk
Revit for buildings and Autodesk Civil 3D for large scale
infrastructure.

Provided that all of those involved in the design process
are working with the same software tools, collaboration
is hassle free and data exchange is straight forward.
Collaboration tools for examining data quality like
Revit’s interoperability tools are integrated in the
authoring software, reports may be generated at any
time in user defined quality. This process is called native
BIM.

In larger projects and complex team structures, native
BIM can be a challenge, due to a variety of different
authoring software tools from different vendors used
for the individual design tasks. In order to work on an
integrated collaboration across software platforms,
Autodesk convened 12 industry leading companies to
found the Industry Alliance for Interoperability (IAI) in
1996.1 The main concept developed by this consortium

was IFC (Industry Foundation Classes). The IAI was
renamed to buildingSMART in 2005.

Today, Autodesk is member of the buildingSMART
Strategic Advisory Council (SAC), “designed to appeal
to those leading multinational enterprises who believe
that full implementation and adoption of open BIM is
strategically important to the built environment sector’
and who forward IFC as a common data standard for
interoperability.” 2
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In addition, Autodesk joined the Open Design
Alliance (ODA) in 2020 to fast track Improvements to
Interoperability. 3

IFC is the basis for exchanging data between different
applications through openBIM workflows for building
design, construction, procurement, maintenance,

and operation, within project teams and across
software applications. According to buildingSMART,
IFC “is a standardized, digital description of the built

environment, including buildings and civil infrastructure.

Itis an open, international standard, meant to be
vendor-neutral, or agnostic, and usable across a wide
range of hardware devices, software platforms, and
interfaces for many different use cases.” 4

Since 2005 IFC - version 2x3 - was adopted as an

ISO (International Organization for Standardization)
standard (IS0 16739:2005). From ISO 16730: 2017

the standard was adopted by CEN (Comité Européen
de Normalisation / European Committee for
Standardization) and since then IFC has become a
European standard, too. As collaboration is the core
intent of IFC, buildingSMART developed a certification
program for software—products.5

Due to the complexity of BIM projects, varying
requirements for project design delivery, and differing
capabilities between software platforms and vendors, it
is essential for AEC practitioners and project teams to
understand the basic principles of openBIM workflows,
which this manual will discuss. Central to this manual
are on the IFC capabilities of Autodesk Revit. We also
include a chapter on IFC for AutoCAD products, and
look to existing and emerging openBIM standards and
capabilities for infrastructure projects.

For a current and updated list of useful links included in
this document, please visit the Autodesk IFC resources.

1) https://en.wikipedia.org/wiki/BuildingSMART

2) https://www.buildingsmart.org/community/members/strategic/
3) https://adsknews.autodesk.com/news/open-design-alliance-membership

4) https://technical.buildingsmart.org/standards/ifc/

5) https://www.buildingsmart.org/compliance/software-certification/certified-software/
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UNDERSTANDING IFC

Understanding IFC

IFC (Industry Foundation Classes) is an object-
oriented data model developed to describe the physical
components of buildings, manufactured products,
mechanical/electrical systems, as well as more abstract
structural or energy analysis models, cost breakdowns,
work and maintenance schedules, etc.

The official documentation by the buildingSMART
covers all these aspects including implementation
guidelines for software vendors, which is also the
reason why it is often hard to understand for engineers
and designers who just need to use IFC for data
exchange.

When using IFC for data exchange, it is important to be
consider which version, which Model View Definition
(MVD) and which file format is to be used.

For a successful data exchange in a BIM project, it is
essential to follow certain requirements which need to
be defined by the client / BIM Manager. It is important
to understand that it is not possible to create a
universal IFC file for all use-cases, but that it needs

to be created according to the specific requirements.
These requirements are usually specified in the
Employer’s Information Requirements (EIR) .

The IFC definitions are regularly updated and
developed by buildingSMART International. It is
recommended that the design team members at the
beginning of each collaboration identify which IFC
version is the latest all parties can work with. However,

it is always a good choice to use the latest versions
wherever possible. Today, the IFC4 format, among
other advantages, allows best rendering of complex
geometries. The Articles by BIM professionals included
in the Appendix of this manual provide an insight into
quality management workflows of openBIM projects.

IFC file formats

The IFC data schema is represented in an alphanumeric
format and can be stored in different file formats.
Following file formats are commonly used and
supported by Revit:

IFC
Standard format, based on STEP (STEP: Standard for
the Exchange of Product Model Data) [EN ISO 10303].

IFCZIP

Compressed (zipped) IFC file with a smaller size;

valid import format for most software applications
supporting IFC. Can be unzipped to reveal the original
IFC file or also created manually by zipping.

JIFCXML
XML-based representation of IFC data, required by
certain calculation software.

IFCXMLZIP
Compressed equivalent to .IFCZIP. e

IFC schema versions

Currently (April 2021) following IFC schema versions
are in use:

IFC4: most current development, includes:

e Major efficiency improvements, better consistency of
the schema and significantly smaller file sizes

e Extended definitions for building service elements,
structural and analysis models

e GIS coordinate system transformation

e Support for property set templates, multi-language
references and integration with the buildingSMART
Data Dictionary

e General geometry enhancements (tapering in
extrusions, arbitrary sweeps, non-planar surfaces,
better tessellation, textures and lighting)

e Support for non-uniform rational b-spline
representation (NURBS) in the Design Transfer View

e Point Releases (4.x) already in the pipeline including
enhancements and new classes for infrastructure
(bridges, railways, roads, ports, and waterways)

Note: Revit is certified for IFC4, however not all
software tools fully support IFC4. IFC2x3 is currently
still the most supported and stable format.

6. EN ISO stands for European ISO standard and denotes an ISO standard that was adopted by CEN as European standard.
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A full overview of all versions and direct links to the official documentation can be Model View Definitions (MVD)

accessed at:
One of the essential concepts for IFC data exchange are model view definitions

(MVD). Model view definitions are data filters precisely defining the graphical and
alphanumeric information that must be included in the data exchange. Hence an
MVD is a subset of the overall IFC schema.

For instance, thermal simulations require information about openings in a wall and

https://technical.buildingsmart.org/standards/ifc/ifc-schema-specifications/

IFC4 ‘;gg@ . its materials, structural analysis relies on information about the analytical model,
IFC2x3 o bt foure  (Includes infra) while FM systems require only the basic geometry and focus instead on spatial
SRR \ information and specific component features, such as MEP system information, fire
\ protection features, and usable areas.

..utMK T\

The evolution of IFC (c) Keenliside / Liebich / Grobler

Liebich, F.

The IFC schema on the left compared to an MVD as a subset on the right (c) Mark Baldwin, The
BIM Manager
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The buildingSMART Association is developing the MVDs
mentioned along with the IFC schema.’

MVDs are used to check whether incoming IFC files
meet the data requirements as defined in EIR and BEP.
The same applies to the specification of the quality of IEC4
Revit files to be exported to IFC.

Schema MVD

“Due to the large scope, IFC is not implemented in
software. IFC is the large set of agreements; an MVD
uses entities from IFC to define an exchange standard
for a specific use-case or workflow. This exchange
standard (MVD) is being implemented by Software
Vendors. Because an MVD is being implemented by
Software Vendors, MVDs are the base against which
the Software Certification takes place. Software
implementations are checked against the requirements

of an MvD.” 8 IRE2E

Coordination
View 2.0

Reference View

Description

Simplified geometric and relational
representation of spatial and physical
components to reference model
information for design coordination
between architectural, structural, and
building services (MEP) domains

Spatial and physical components

for design coordination between
architectural, structural, and building
services (MEP) domains

Following MVDs are certified by buildingSMART and widely used in all coordination workflows:

Revit certifications

Architectural Reference Exchange -
Export

Structural Reference Exchange -
Export

In Progress:
MEP Reference Exchange —
Export

Architectural Reference
Exchange - Import

Architecture, Structure, MEP —
Export

Architecture, Structure, MEP —
Import

7. Complete List and status of MVDs developed by the buildingSMART: https://technical.buildingsmart.org/standards/ifc/mvd/mvd-database/

8. https://technical.buildingsmart.org/standards/ifc/mvd
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It is important to note that current IFC Model View Definitions primarily support 3D geometry
and property data. For the exchange of 2D information, such as plan views and annotations, it is
necessary to use traditional formats such as DWG or PDF.

In addition, the intended use case covers only coordination in BIM coordination software,
viewers or as reference in BIM modeling software such as Revit. The import of an IFC file for
editing purposes is not recommending, not only due to responsibility issues but also to a certain
data loss. The IFC schema is based on the STEP format and can not (yet) effectively cover the
complexity and the internal dependencies of BIM modeling software.

With IFC 4, the buildingSMART has started the first developments into this direction and is
working on a dedicated Design Transfer View, which will allow a better one-way transfer for
these purposes:

IFC4 Design Transfer
View

Advanced geometric and relational
representation of spatial and
physical components to enable the
transfer of model information from
one tool to another. Not a ,round-
trip“ transfer, but a higher fidelity
one-way transfer of data and
responsibility.

Still under development -
not part of the certification
process

The content and features of these MVDs are shown in the following
graphic — while IFC4 has many new features if compared to IFC2x3, the
IFC4 Reference View has a smaller scope than the IFC2x3 Coordination
View and is designed for being used for referencing in BIM Software,
besides being used in IFC Viewers and coordination software of course.
Opening (importing) an IFC4 Reference View in a BIM editor like Revit or
using it for other use cases like simulation or analysis will usually lead
to less good results.

For these usecases we recommend the IFC2x3 Coordination View, until
the IFC4 Design Transfer View as well as the other specialized MVDs for
IFC4 have been finalized.

The scope of the IFC2x3 Coordination View compared to the IFC4 Reference
View (c) Mark Baldwin, The BIM Manager (based on a visualization by AEC3)

When using the official buildingSMART documentation, it is
recommended not to use the main schema documentation, but the
dedicated MVD documentation which can be accessed through the
following link:_https://technical.buildingsmart.org/standards/ifc/
mvd/mvd-database/

By doing so you can make sure that you are accessing only

the features available in the MVD you are using, while the full
documentation may include classes and properties which are not
included in the MVD you are using.
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Geometric representation in IFC

While BIM and IFC are a lot about data and information,
the geometry also often plays an important role.
Therefore it is helpful to understand how the geometry
is described, as this can influence the file size and the
overall performance of the IFC file significantly. The IFC
format is based on STEP and solid geometry, which is
generated using following methods:

Extrusions

Are the most common and simple graphical method and
are used for most of the cases when the shape can be
described by a simple profile.

Swept Solids

As the name implies, an element is created with the
swept solid method using a sweep. In this case, a
profile is swept along a path (direction vector) to
generate the solid. This profile may change due to
rotation or distortion along the path. Revit uses this
method for describing various shapes which cannot be
described with extrusions (rebar).

Brep

The method known as boundary representation (B-rep)
can also be described as a boundary surface model. A
component’s individual surfaces are formed by coordinates
and together represent the actual solid. Thus, even the
most complex shapes can be reproduced geometrically
correct. Since B-rep objects require complex calculations to
display the individual surfaces, more memory is required.

NURBS (new in IFC4)

IFC4 can describe complex surfaces using NURBS (non-
uniform rational B-splines) surfaces. This considerably
reduces the requirements for available memory,

while the quality of irregular surfaces is increased
significantly.

Note: NURBS are not supported by the IFC4 Reference
View and will be part of the IFC4 Design Transfer View

IFC Classes

Every object-oriented data schema is based on classes
(entities). The IFC schema contains definitions for
most physical objects in building (and increasingly
also infrastructure) projects, but also for more abstract
concepts in the entire lifecycle, like Tasks or Resources.

no wall-related information in IFC

This manual is focused on the parts of the IFC schema

most relevant for a Revit user, which are the physical
objects.

When it comes to physical objects, the IFC classes are
very similar to the Revit categories, as they define the
relationships and the properties of every element. If

a building element is created using the wrong Revit
category and / or exported using the wrong IFC class,

it will lack important information. Depending on the
classification, each element has defined relationships to
other elements and predefined property sets according
to the model view definition used.

Revit supports all main IFC classes which are
represented in the software itself. A current list can be
accessed through the Revit help on AKN. 9

Category: Wall
Correctly classified by default,
includes wall-related information in IFC

Category: Generic Model / Exported as IfcWall
Manually correctly classified,
no wall-related information in IFC

Category: Generic Model / Default Export Setting
Classified as IfcBuildingElementProxy,

9. Supported IFC Classes | Revit Products 2022 | Autodesk Knowledge Network8.
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2022/ENU/Revit-DocumentPresent/files/GUID-EE6COCF8-7671-4DCC-BOC7-EEA7513C90A9-htm.html
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In addition to classes, the IFC schema allows the distinction of types, which are
similar to the subcategories in Revit and provide a further level of classification.
The types are documented in the buildingSMART documentation under Type
Enumeration and are written in block letters. An IfcWall in IFC4 RV for example can
have following types: MOVABLE, PARAPET, PARTITIONING, PLUMBINGWALL, SHEAR,
STANDARD, ELEMENTEDWALL, USERDEFINED, NOTDEFINED.

IFC4_ADD2_TCH1 - 4.0.2.1 [Official] © 1996-2020 buildingSMART International Ltd.

Cover 1. Scope 5. Core data schemas A. Computer interpretable listings E. Examples
Contents 2. Normative references 6. Shared element data schemas B. F. Change logs
Foreword 3. Terms, definitions, and abbreviated terms 7. Domain specific data schemas C. Inheritance listings Bibliography
Introduction 4. F concepts and i 8. Resource definition data schemas | D. Diagrams Index

= IfcVertex

= IfcVertexLoop

= IfcVertexPoint

= IfcVibrationisolator

= IfcVibrationlsolatorType
= IfcVirtualElement

B. Alphabefical listings

B.1 Definitions

B.1.1 Defined types
B.1.2 Enumeration types
B.1.3 Select types

B 1Eic]

B.1.5 Functions

B.1.6 Rules = IfcWall

B.1.7 Property sets = IfcWallElementedCase
B.1.8 Quantity sets = IfcWallStandardCase

v Attribute definitions

= IfcVoidingFeature [#antte " Trvon
s [Pcetactio | cnaron

¢‘T s F

cxnan [oosipion
|

¥ Enumeration definition

B.1.9 Individual properties . licWallType e i
» HcWasteTerminal i Ccundanessnd chr 5aon 10 e sy

£.2 DE [German] = IfcWasteTerminaiType ‘w:v e e,

B.2.1 Defined types e ParmoNNG

B.2.2 Enumeration types 4 _ _ PLUMBINGHALL | Aper o oron

B.2.3 Select types = IfcWindowLiningProperties AR

B.2.4 Entities = IfcWindowPanelProperties SoLIDWALL Amasi

B.2.5 Functions - i se Saoarn

B.2.6 Rules = IfcWindowStyle PoLYGONAL T
= IlfcWindowType ‘Plasterwork

B.3 EN [English] = IfcWorkCalendar Cor T

B.3.1 Defined types
B.3.2 Enumeration tvoes

= IfcWorkControl
= IlfcWorkPlan

IFC Viewers

Before sharing your IFC file it is inherently important to verify it has been exported
correctly. This is typically done in an IFC viewer - linking or opening the IFC file in
the software it has been exported from is not recommended for this purpose. There
are many free IFC Viewers to choose from:

Autodesk Solutions:
viewer.autodesk.com (free Autodesk viewer) supports 50+ file formats and allows
sharing + commenting

O\ AUTODESK VIEWER > -

ot (305)

~ Revit Materal

© 0600600000 0060606060806 006860666
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Autodesk Docs (included in the AEC Collection) is
based on the same technology as the Autodesk Viewer,
but offers some extended features for document and
project management.

Autodesk Navisworks (included in the AEC Collection)
is the desktop coordination solution from Autodesk
with extended features like 4D/5D Simulation and clash
management. Navisworks uses the Revit IFC engine,
which is updated together with the Revit IFC plugin.

Selected third-party IFC Viewers:

Open IFC Viewer developed by Open Design Alliance
(ODA), a very fast and advanced IFC viewer, supporting
latest IFC versions including IFC 4.3

FZK Viewer developed by Karlsruhe Institute of
Technology (KIT), supporting IFC versions including IFC
4.3, mvdXML, GML, LandXML, gbXML, e57, ..

BIMvision developed by Datacomp, supporting IFC
versions including IFC 4, is extendable with commercial
plugins.

BIMcollab Zoom developed by BIMcollab, supporting
IFC versions including IFC 4, a commercial more
powerful software is available.

Revit IFC Open Source

Revit comes with an integrated IFC interpreter for
reading and writing IFC files; this is a part of an open-
source project and is therefore updated independently
from Revit. New versions are published in two places:

- Github (installation file and source code):
https://github.com/Autodesk/revit-I1FC

- Autodesk AppStore (installation file, typically 1-2
weeks after Github): https://apps.autodesk.com/

The currently installed version is displayed in the
Export Dialog (Revit > Export > IFC):

10

Important: There is a separate installer for every
version of Revit and the installation also updates the
interpreter in Navisworks.

The installation updates the current version of

Revit IFC and also comes with the additional assets.
The most relevant among these are the IFC Shared
parameter files which are used to add IFC properties to
Revit. These are stored in: C:\ProgramData\Autodesk\
ApplicationPlugins\IFC 20xx.bundle

Export IFC (v. 21.2.0.0) < —

File name:

Current selected setup: <In-Session Setup>

No version displayed indicates the original version
shipped with Revit.

Browse ... |

e Modify setup ... |
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Using IFC Files in Revit

In order to use IFC files in Revit, these can be linked as
a reference (recommended) or opened.

General Settings

The settings found in Revit under File > Open > IFC

Options are valid for both opening and linking IFC files:

Default Template for IFC Import (and Link): will use
the first template from your list defined in the general
Revit options, which is also presented when creating a
new project file. It is recommended to select a minimal
template for IFC Import / Link to avoid blowing up
your file with unnecessary information like views

or families. A minimal template can be created from
scratch by selecting New > Project > Template: <None>
and then saving it as a new IFC template.

Import IFC Class Mapping is a mapping table very
similar to the Export mapping table. It can be directly
edited in the dialog or also by opening and editing the
referenced text file. This is particularly useful if the
default mapping table does not contain a specific IFC
class and type already. Classes can also be excluded
by entering Don‘t import instead of the Revit Category.
It is recommended to exclude classes which are not
relevant in Revit for best performance.

REeHG -~ #-@=2-F0A 6 o
Architecture ~ Structure  Steel  Precast  Systems Insert
@ Opens a Revit-compatible file.
[rew Project
Opens a Revit project.
D Family
E Cbe ’ I—_rl Opens a Revit family.
Revit file
E Save Opens any Revit file type.

B e
= Export >

Building Component
Opens a building component Autodesk

% Exchange (ADSK) file.
IFC
Opens an IFC file.

Import IFC Options

Default Template for IFC Import:

Import IFC Class Mapping:

C:\Ps /T 202. Class| txt ‘
IFC Class Name IFC Type Revit Category Revit Sub-Category | o

IfcController Specialty Equipment

IfcControllerType Specialty Equipment

IfcCovering Generic Models

IfcCovering CEILING Ceilings

IfcCovering FLOORING Floors

IfcCovering ROOFING Roofs

IfcCoveringType Generic Models

IfcCoveringType CEILING Ceilings

IfcCoveringType FLOORING Floors

IfcCoveringType ROOFING Roofs

IfcCurtainWall Curtain Systems

IfcCurtainWallType

IfcDiscreteAccessory

IfcDiscreteAccessoryType

IFC Options iscreteA
@ Print » % Sets options for the IFC template and --* IfcDistributionFlowElement
class mapping. [fDoor
IfcDoorStyle
E Sample Files IchoorType
g dose Opens a Revit sample file. feDictitng
[feDuctFittingType
TR
Link IFC

REcEH@G -

Architecture  Structure  Steel  Precast  Systems
RI@F) R«
» Blekh B ©
Modify  Link | Link | Link Link DWF  Decal
Revit| IFC |CAD Topography Markup Cloud
Select ¥ Link

Insert

Curtain Systems
Specialty Equipment
Specialty Equipment
Mechanical Equipment
Doors

Doors

Doors

Duct Fittings

Duct Fittings

Puicte

8 e-20A @'Q A3

(]

s

Annotate

Model

O

PDF

Image

VDR ¥ @l

Point Coordination Link

Link Manage

Links

o
- ¥
Analyze  Massir
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Browse...

Load...
Standard

Save As...

Help



USING IFC FILES IN REVIT

Linking or referencing IFC files in Revit is the preferred and most reliable method
for using IFC data in Revit. This method will process the IFC file in the background
and display it as a reference. If the linked IFC file is updated, it will be automatically
reloaded and updated in Revit the next time the project is opened. Alternatively, it
can be updated manually by selecting it in the project browser and clicking Reload.

Linking IFC files in Revit creates automatically three files in the same directory:

Sheets (alle)

# O] Families # Golden Nugget Structure{fc
w-[@] Groups @ Golden Nugget Structure.ifc.log.html
[=] &9 Revit Links Golden Nugget Structure.ifc.RVT

¥ Golden Nugget Structure.ifc —| Golden Nugget Structure.ifc.sharedparameters.txt

Revit File Folder

*ifc.RVT is used by Revit internally and must not be moved or edited in order to
maintain the relationship between the Revit project and the IFC file.

*ifc.log.html which is basically a logfile of the conversion process and contains a
report about the linked elements, but also error message and hints which can help
with troubleshooting

* ifc.sharedparameters.txt contains the shared IFC parameters found in the IFC. In
order to be able to schedule certain parameters contained in the linked IFC file,
these can be added to the project from this file.

Edit Shared Parameters

Shared parameter file:

Nugget Structure.ifc.sharedparameters.txi

Parameter group:

IFC Parameters

Parameters:

Browse...

BuildingDescription

BuildingName
Category(Pset_ProductRequirements)
ExtendToStructure(Pset_WallCommon)
IfcDecomposes

IfeDecomposesGUID

IfcDescription

IfcElevation

IfcExportAs

IfcMaterial

IfcName

IfcPresentationLayer

IfcProject Description

IfcProject Name

IfcPropertySetList

IfcSpatialContainer

IfcTag

IsExternal(Pset_WallCommon)

Cancel

Create...

Parameters

New...
Properties...
Move...
Delete

Groups

New...
Rename...

Delete

Help

12
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Open IFC

IFC files can also be opened in Revit, which will convert all IFC geometry to native
Revit families and make them editable. As introduced at the beginning of this
manual, IFC has been developed as a coordination format and it still has limited
capabilities when it comes to converting and editing. This is being addressed with
the newer concepts like the IFC4 Design Transfer View, however this is still under
development by buildingSMART.

In addition, altering IFC data can lead to liability issues.

In certain cases it can happen that importing an IFC file is necessary due to a
change of the authoring software. It is important to be aware of the fact that
currently this process will lead to a data loss and therefore the imported model
needs to be checked for errors or missing elements. The most important factor
is however the actual content and quality of the IFC itself, which depends on the
export settings.

Following best practices can help when importing IFC files in Revit:

- Check the IFC file in a Viewer and make sure that all elements are classified
correctly — if not, request a new IFC file with a correct classification

- Open the IFC file in a text editor an check the header for information around the
IFC schema and MVD. IFC2x3 Coordination View 2.0 is currently recommended for
best results when opened in Revit.

- Exclude all IFC classes not needed in Revit by inserting DontImport in the mapping
table found in IFC Options

- Disable AutoJoin Elements and Correct lines that are slightly off axis in the Open
Dialog to speed up the import process

RE=HG-

Architecture

-

Structure

" 2-SO0A G- Qff

Steel  Precast  Systems Insert

(=}
D New 4

E Open 4

Save

=l Save As »

Il @

= Export »

g/

Print 4

Close

o) A0

Opens a Revit-compatible file.

Cloud Model
Opens a Revit cloud model.

Project
Opens a Revit project.

Family
Opens a Revit family.

Revit file
Opens any Revit file type.

Building Component
Opens a building component Autodesk
Exchange (ADSK) file.

IFC
Opens an IFC file.

B8 T P LEC I

IFC Options
Sets options for the IFC template and
class mapping.

-

| Options | | Exit Revit |
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IFC Export from Revit

Default mapping

The most important export setting is a correct mapping of Revit categories to IFC

classes.

This is done through a common mapping table, that is usually found as
“exportlayers-ifc-IALtxt” in the “C:\ProgramData\Autodesk\RVT20xx 10~ directory.
To edit / change this mapping table from the Revit UI select the menu item “File ->
Export -> Options -> IFC Options™:

REeHG -4 -2 2- 79 A &-2[FH

nj
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Note: Overriding of Revit Subcategories as well as the IFC types is limited at this
level — only the main Revit categories should be mapped to IFC classes. For more
granular mapping, the elements can be mapped individually. Replacing the IFC
Class Name with Not Exported will completely exclude the Revit category from

export.

IFC Expert Classes: C:\PregramData\Autodesk\RVT 2022\expertlayers-ifc- 1ALt

X

i m g
Architecture  Structure  Steel  Precast Systems Inset  Annotste  Analyze  Massing &Site T
Creates exchange files and sets options. i g @ % % @ O
= g Floor Curtsin Curtain Mullion  Railing Ramp
DN‘W » T System Grid ©
EEL, gbXML Circulation
Saves the model as a goXML file,
[== open v
IFC 10 x
Saves an IFC file,
=

E o=

Eb Export

=
Close
(g

M & O B

ODBC Database
Saves model data to an ODEC
database,

Images and Animations
Saves animations or image files.

Reports
Saves a schedule or Room/Area
report.

S

Options
Sets export aptions for CAD and
IFC.

et Rt

2 Export Setups DWG/DXF
[ Export Setups DGN I
QB IFC Options  e—-

Revit Category IFC Class Name IFC Type
Abutment F fon Tags | Not Exported
Abutment Pile Tags Hot Exported
Abutment Tags Hot Exported
Abutment Wall Tags Hot Exported
Abutments ifcSiab
<Hidden Lines> ifcSiab
‘Abutment Foundations Fcsiab
Abutment Piles FcSlab
Abutment Walls FcSlab
Approach Slabs FcSlab
Air Terminals FchirTerminal
Station Label Sets_|ifcBuildingElementProxy
Station Labels ifcBuildingElementProxy
Tags ifcBuildingElementProxy
ifcBuildingElementProxy
Analytical Beam Tags Hot Exported
Analytical Beams Hot Exported
Analytical Brace Tags Not Exported
Analytical Braces Not Exported
Analytical Column Tags Not Exported
Analytical Columns Not Exported
Anahrtical Flanr Tane Nnt Fynnrtard
OK Cancel

A | fead. T}

Standard

Save As...

Help

If using Revit in different languages, the “exportlayers-ifc-IALtxt” will be generated
according to the first language the dialog is launched in. To reset the mapping table
to the default settings and/or current language, delete the text file (path indicated
in the header) and then click “Standard” in the dialog above- this will recreate the
mapping file with the hardcoded settings.

It is recommended to save your own settings in a separate file.

10. 20xx stands for the Revit version used.
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Individual mapping

There are many cases where the global mapping discussed previously needs to be
overridden on element basis, as the IFC classes are often more granular than Revit
categories and also have their own predefined types.

The element-based mapping is achieved by assigning values to the parameter
IfcExportAs. It is strongly recommended to add this parameter as a shared
parameter to your project by using the shared parameter files included with Revit
IFC.

The value of this parameter needs to be IfcClass.TYPE — both of these are defined
in the IFC schema. Similiar to the main mapping table, Don‘t export can be used to
exclude a particular element from export.

Itis also possible to map Revit categories to classes they were not originally
intended for, however keep in mind that only the information available in Revit can
be exported. In our example this means, the mapping of a wall to IfcRailing with
the predefined type BALUSTRADE works well:

Properties X [ Level0 @ 30} X Nome Value
£ Entity Information

S . il

Wall-Bxt_2158wk Type FEEIy

Intemal Type ff<Railing

Walls (1) “ Edit Type IFC OID 580
G v - GUID 1AH_v_ZPBpeCWOYz_Ogla
Structural + GUID (readable) LaATedfo-fa36-46ce-0320-622Te6 23084
Dimensions o Hame Basic WallWall-Ext_215Buki3 10430
L iy et ,%““ - Description H
Phasing Object Type Basic Wall:Wall-Ext_215Buk
IFC Paramet
IfcExporths ‘IfcRailing.BALUSTRADE =[G i BALUSTRADE
FireRating H ] Layer Name AWALL-__-OTLN
Compartmentation : ! - Color Color [R:170, G100, B:103, A4:255]

However, if compared to a regular railing not all the custom properties
automatically mapped when exporting from Revit are available for the overridden
railing and would need to be added manually:

Revit Railing exported as IfcRailing

- (=] Pset_RailingCommon

Height 500 [mm]
IsExternal FALSE
----------- Reference 800mm

Revit Wall exported as IfcRailing

------- (=] Pset_RailingCommon
' |sExternal TRUE

Wall-Ext_215Bwk

Reference

Note: there are some restrictions to the mapping of more complex system families
like curtain walls to other IFC classes. A link to an overview of all restrictions and
possible mappings will be provided on Autodesk IFC resources.

15
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The IFC Schema also allows USERDEFINED types. The correct use of these is achieved by adding USERDEFINED as type and then specifying the type
with the parameter IfcObjectType. This is an overview of types defined for IfcRailing as defined in the IFC 4 documentation:

Constant Description

HANDRAIL A type of railing designed to serve as an optional structural support for loads applied by human occupants (at hand
height). Generally located adjacent to ramps and stairs. Generally floor or wall mounted

GUARDRAIL A type of railing designed to guard human occupants from falling off a stair, ramp or landing where there is a vertical
drop at the edge of such floors/landings.

BALUSTRADE Similar to the definitions of a guardrail except the location is at the edge of a floor, rather then a stair or ramp. Ex-
amples are balustrates at roof-tops or balconies.

USERDEFINED User-defined railing element, a term to identify the user type is given by the attribute IfcRailing.ObjectType.

NOTDEFINED Undefined railing element, no type information available.

A userdefined type definition in Revit would look like this:

Properties x
Railing - (=l Entity Information
500mm — Type IfeRailing
- : ---------- Internal Type [fcRailing
s v | C EditType - FC OID 1059
Constraints ¥ GUID 1AH_ v ZPEpeCWOYz_Ojus
Dimensions ¥ i
. e GUID (readable) 434Tedf9-fal6-46ce-8320-622f TebddeTf
Identity Data ¥
Phasing ¥ ---------- Marne Railing:900mm:311941
IFC Parameters o ---------- Description ?
[feExportis [fcRailing. USERDEFIMED ---------- Object Type My special railing type
lfcObjectType My special railing type ' — Predefined Type USERDEFINED




IFC EXPORT FROM REVIT 17

Further it is possible to export user defined Type names for IFC entities. Revit
uses a special type-parameter “NameQverride” for changing the type name of a
Revit element type. Together with the instance parameter “IfcName”, any naming
convention according to project or office standards is possible.

Autodesk Classification Manager for Revit

The Autodesk Interoperability Tools are a free collections of Add-ins available at

https://interoperability.autodesk.com.

Properties X Element Properties ‘ Properties | Relations REeHG - 2 e-J0A G- Q LB Autodesk Revit 2022 - properties-wall.rvt - Floor Plan: Level
5] Name Value Description Architecture  Structure  Steel jnsert  Annotate  Analyze  Massing &Site  Collaborate  View  Manage  Add-Ins  BIM Interoperability Tools | Modify
ferer Temm Fersten (11 7 E“‘::;':"""‘““" IfcWallStandardCase ;° ;” :° : !’ ' . e 'JI "‘«*‘ '-I ¥) Import "l ’*I !I "I el

Wals (1) . , o Em.tType Internal Type ffcWallStandardCase cOnfwrgej::non F:reﬂt;zs Setup Synchronize Setup Assign Setup Run R\:::vrt Launch FaS:st ps;j:i Contacts () Export = Zones Select Update Sprcer:dast:eet About

Velume 1,380 m® ~ IFC 0D 213 Equipment Data Spatial Data | Classification Manager| ~ Model Checker  Configurator COBie Extension BIT

Identity Data 2 GUID 2_orgaMHPBYfLiBEbZIgvE

Image GUID (readable) becb5aad-5916-4b8a-956c-2ce963...

Comments Name My instance name

Mark = . . . . . .

Bhacing : 2 Description ‘ _ The classification manager comes with a set of predefined classification tables,

Phaze Created {New Construction H Object Type Basic Walk:Interior - 79mm Partitio...

Phase Demoliched iNone ; Loyer Name LWALL__OTLN among them also IFC2x3 and IFC4. The classification manager can be used to

IFC Parameters B Color Color [R:249, G:249, B:249, A:255] Geometry Color

I —— 3 Well Extension simplify the individual mapping of classes, as its dialog provides a selection list and

...... Height 4000.000000
& Properties x® . . . .
e = Length 5000000000 also supports multiple selections of elements and categories for instance and type
Family: System Family: Basic Wall ~ Goad | ||+ Width 75.000000
Type: oo e ] Contained in Building para meters
: ror 7o P = b Builting Name &0 I
Rename | Contained in Storey
— - Storey Name Level 1 (236] 3 i
—_—— — EcBBIE Picement The predefined configuration will also create the IfcExportAs parameter as a type
e SET ; . o s s parameter if it is not already existing in the project. The configuration files are
Roughness £l ! Y Direction 0.000000, 1.000000, 0.000000 . . . : :
ey Dot : 2 Directon 00008, 0000005, 1006000 available for download in Excel format and also include instructions, so they can be
Kopmte ’ 8 Geometry adapted as needed.
Niodel : s Curve2D Axis
Mianufacturer : Body SweptSolid Body
Type Comments = Material 8 Autodesk BM nteroperabilty Tools | Classfication Manager = O X | | W Autodesk BM interoperabity Tools | Clasiication Manager - o x

E IZ AUTODESK CLASSIFICATION MANAGER FOR REVIT a-

Assign Classification Element

Select classifications to assign to Revit Types and Components

-

Browse

Recent

Public Library

LU
o
u

f
L
f
f
s

L Family Subcategories

X cancel  Finish X Close

Q Reload Database
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Options for the export of IFC Files

Basic IFC structure

The structure of the IFC schema is complex and contains many abstract layers which
are not visible to the end user. If we focus on the structure visible to use in the IFC
viewers, we will notice the following hierarchy:

IfcBuilding

IfcBuildingStorey IfcBuildingStorey

IfcSpace

Elements (IfcWall, IfcDoor, ...

The top 3 entities (IfcProject, IfcSite and IfcBuilding) are represented only once per
IFC file. The IFC schema itself allows the existence of multiple buildings per site,
however it is not intended to have multiple buildings in one Revit project, therefore
Revit can only export one building.

These entities are treated differently from other entities in Revit because they
do not have a physical representation in Revit but are derived from the Project
Information.
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IfcProject

The top level entity is typically the main container in the tree structure of IFC
viewers. It doesn’t have any Psets defined, and it is not possible to attach custom
PSets on this level, but the project has some properties which can be populated:

Project Information X

Result in IFC:
EulF e Element Properties | Froperties | Relations |
Instance Parameters - Control selected or to-be-created instance: 7 ‘%ECM‘ 1“‘ " B Entity Information
Parameter Value Tree HfcProject

Intemnal Type lfcProject
0 Name [Autadesk fFoib w
G Description Thake Amything GUID 237quD)511e3GiRdswcr
Building Name penBiM building GUID (readable) 83bc7d38-3531-4106-80d0- b3b0fGeadiohg

o ObjectTppe o0 |
++ Layer Name

IfeDescription This is a Demo openBIM project wme Color
Route Analysis Settings 3 Placement

Position .000000, 0.00000D, 0.000000
Project Issue Date 01.01.2021 + Diection 1000000, 2500000, 0000000
Project Status Final Design g g
Clhar R Yo ¥ Direction .000000, 1.000000, 0.000000
Project Address 111 Meinnis Ploy Z Direction £.000000, 0000000, 1.000000
Project Name Autodesk openBli project
Project Number 0001

Note: The parameters grouped under IFC Parameters have been added manually and
assigned as Instance parameters to the category Project Information.

Layer name / Color can only be relevant for entities which represent physical
objects, while IfcProject is only a container and therefore has no physical
representation in CAD software.
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IfcProject with IfcSite

The second level represents the Site and is a bit more complex from the project, as If the project contains a Topography object, the IFC properties can also be assigned
it can also be associated with a topography object in Revit. In a scenario without on this level and will override the previously shown properties specified in Project
topography, the main properties can also be added to Project Information from the Information.

shared parameter file (just search for all properties which start with “Site”):

Properties x
Result in IFC:
R . =3 < [Bom Element Properties | Froperties | Relations
Resultin IFC: T - - i
Eamily: System Family: Project Information v Load. | Tepography (1) | 0B Edit o M BIMW"""’ El Entity Informatian
o = — Browser Toolbar TE [t k e % B Level — Hpe WeSite
- - =] BB ooot Element Properties | Properties | Relations Material <By Categary> —  Intemal Type HeSite
trstonce Parameters - Cofrl st o b b et ance - ST | — i . # — kcom £
Perameter Value | g %ECB'M‘ :""'“‘"9 I Entity Information :‘:’::":‘ | I ] 237quDIS 1e3GRdawen
\dentity Data A v e Type FeSite FoThes 3 —  GUID {readshle) E3beTd38-3531-4106-8040-bSbOfEeadObt
O Name [Autodesk - Intemal Type IFcSite Image ¥
o Description Make Anything IFC 0 188 Y
Building Name open8IM building GUID 237quDI5T1e3GjRdswfex Mame Object Type
Author Lejla Secerbegovic
GUID (readable) 83bcTd38-3531-4106-80d0-h5boffeaddbb Mark | Layer Name . =OTLN
= Nome Phaing A — Calor
Energy Secings Edt. : E— ;
e = B Description | opensite description :z: g:.-:‘:.m :::!Coﬂ!mman | = e e
feDescription This 1.2 Demo openBIM project P ; — CompositionType Bement
feObjectType DEMO Layer Name WeExportis 1 |—  RefLatitude Naz" 21 311819
SiteName s Color “ifcDescription "New Site Description i - Reflongtude WTI"-3 24265
el e TR A HeDbject? NewSie T, ' ;
SiteLandTitleNumber 2022 e Com SLERE X E | bl i Refflevation 0000000
- positionType Element Hehame N St Nore 1| REe =
z::f::;:j:f“” \E'DD;‘DQDSZD:MWE - Reflatitude N42° 21 31.1819" . N’ e .('G icRepe.. 000
- = " Lh wcticn (Geametricl
SiteObjectType opensite demo Reflongitude WT1"-3'-24.-263
5 RefElevation
Route Analysis 2
Route Analysi Srtings Edi. ; 0
Otther 2 +Morth Dirction (SeometicRepr.. 0. This can be done also with the other properties available, like LongName and Land-
Project Issue Date 01.01.2021 -~ MapConversion (GeometricRep...
Pi t Staty Final D¢ 3 3 N 1
Bolect ot finel Deson TitleNumber. According to the IFC 4 RV documentation, IfcSite has two predefined
Project Address 111 Meinnis Py . . . .
ProjetHame utodesk openbil pojec Psets: Pset_SiteCommon and Pset_LandRegistration, which are both supported and
Broject Number 0001
included in the shared parameters file. Simply add the properties (either to the Pro-
cancl ; ;
ject Information or to the Topography Category) and populate them.

The ReflLatitude and RefLongitude are derived from the Location set in the Manage
tab in Revit.
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IfcBuilding

The third container is also the first spatial container and represents the building. It is also defined in the project

information. You can add further supported properties from the Shared parameters file if you search for properties which

start with “Building” and add them to the Project Information Category.

Project Information

Type:

Eamily: System Family: Project Information ~ Load...

~ Edit Type...

Instance Parameters - Control selected or to-be-created instance

Result in IFC:

Parameter

Value

Identity Data

Organization Name

Autodesk

Organization Description

Make Anything

Building Name openBIM building

Author Lejla Secerbegovic

Energy Analysis H
Energy Settings Edit... ]
IFC Parameters H
IfcDescription This is a Demo openBIM project
lfcObjectType DEMO

SiteMame

opensite

SiteDescription

opensite description

SiteLandTitleMumber

2022

SiteLongMame

long opensite

SiteObjectType

opensite demo

BuildingDescription

This is the demo building for openBIM

BuildingLengMame

openBIM building

BuildingObjectType

commercial

. Mew Site Mame

/ [ openBIM building
3] Level 1

Element Properties | Properties | Relations

MName Value

[= Entity Information
.......... Type [fcBuilding
---------- Internal Type [fcBuilding
.......... IFC OID 142
.......... GUID 2317quDJ511e3GjRdswfeu
---------- GUID (readable) 83bc7d38-3531-4106-80d0-b3b5f6eadibl
----------
----------
----------
.......... Layer Mame

.......... Colar ---

----------

CompositionType Element
---------- ElevationOfRefHeight 0.000000
---------- ElevationOfTerrain 0.000000

The Psets defined in the IFC schema are also automatically exported, if the properties are added from the shared
parameter file and populated.

As already mentioned, the IFC schema supports multiple buildings, however Revit exports only one building per project

due toits internal structure.

Shared Parameters
Choose a parameter group, and & parameter,

Parameter group:

IFC Properties ~

Parameters:

BuildingDescription
BuildingHeightLimit
BuildingID
BuildingLongMame
BuildingObjectType
BuildingPermitld
BuildingThermalExposure
BulbliquidColor
BypassFactor

4
CableInsulationMaterial
Camber
CamberAtMidspan
CameraType

Capacity

CapacityControl
DS

Cance

" Edit...

20



OPTIONS FOR THE EXPORT OF IFC FILES

IfcBuildingStorey

The fourth container equivalent to the actual building stories and hosts the building
elements, like Walls or Furniture. Since Revit often has many reference levels which
do not represent the building structure, there is the option Building Story in the
properties of each level which defines whether the level will be exported or not.

If this option is activated, the level will be exported to IFC, if not, it will be
ignored. The elements which are in Revit assigned to a non-building story, will
be automatically assigned to the next lower building story - if there is no lower
building story, they are assigned to the next upper. Every project should have at
least one Building Story.

Properties Result in IFC;
Level
Bmm Head
Levels (1)
Constraints
Elevation B000.0
Story Above Default
Dimensions
Computation Height 0.0
Extents
Scope Box None
hame Level 3
Structural |

Building Story =

21

Using IFC Shared Parameters

Not all properties defined in the IFC schema are part of Revit by default, as this
would overload the projects. It is recommended to add only the parameters needed
in a specific project. Frequently used parameters can be added to the project
templates.

The Revit IFC Open Source ships with two shared parameter files which are stored in
the following folder after the installation:

C:\ProgramData\Autodesk\ApplicationPlugins\IFC <Version>.bundle\Contents\

Alternatively, you can also download them from the Github repository mentioned in
the previous chapter.

The two files are:

- IFC Shared Parameters-RevitIFCBuiltIn_ALL.txt

- IFC Shared Parameters-RevitIFCBuiltIn-Type_ALL.txt
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The shared parameters are added to Revit using the Dialog found in Manage >

Project Parameters and it is recommended to use the first file for adding the

Instance parameters and the second one for Type parameters.

Parameter Type
O project parameter
(Can appear in schedules but not in tags)

(®) Shared parameter

(Can be shared by multiple projects and famiies, exported to OBC, and
appear in schedules and tags)

Categories

Filter list: | Architecture

[hide un-checked categories

[ Analytical Spaces
[ Analytical Sufaces
-0 Areas

Shared Parameters
Choose a parameter group, and a parameter

Parameter aroup:

Edit...

Help
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- Add the Instance property according to the previous screenshot from
IFC Shared Parameters-RevitIFCBuiltIn_ALL.txt, assign it to the Door Category and
ideally group it under IFC Parameters (not obligatory but improves the overview).

- Add the Type property from IFC Shared Parameters-RevitIFCBuiltIn-Type_ALL.txt
and take care to assign the to the Type this time (Instance is always default), select
the Door Category and group under IFC Parameters.

The result should look like this:

Properties

[ Assemblies IFC Properties
Select... n
0 Ceings ‘F\reHszardFa:bur
Paaicioiai 0 Columns FireHydrantType
Name: +[J Cuttain Panels FireProtectionClass
~[ Cutain Systems CireRatng
FireRating Orgpe v FireResistanceRating
[ Curtain Wall Mulions Rkl
Displne: @ lrstance [ Detai kems FireSensorSetPoint
Common Doors FirmwareVersion
[ Blectrical Equipment FirstCurvatureRadius
Type of Parameter: ®) values are sligned per group type 0] Blectical Fidures FirstMullionOffset
p— FirstTransomOffset
= (D Values can yary by group instance =[] Entourage FittingLossFactor
Group parameter under: O Foors FittingSUbType
O Fumiturs FittingSubTypeEnum
IFC Parameters ~ 0] Fumiture Systems FingSocketsiaht
Tooltp Desaiption: -0 Generic Modeis FongSocketTveadbiame ter
TfeLabel -] Giids
o
Check all Check Nong
Add to all lements in the selectad categories
oK Cancel Help

The reason for having two files is as follows: Like Revit, the IFC schema is based
on types and instances. In IFC, however, the same parameter can be attached to
instances and types (and can also be given different values), while Revit requires

that the user choose between type and instance when assigning a parameter — it is

not possible to select both.

Depending on the project requirements, you might need to attach certain properties
to both IFC Instance and IFC Type levels. To achieve this, you can add the instance
properties from the first file and the type properties from the second. The properties

from the second file contain [Type] in the name in Revit, which will be removed

during export.

To illustrate this, let’s assume you need to deliver your doors with the Pset_
DoorCommon containing different FireRating on Type and Instance. Steps:

Type Properties X .
Result in IFC:
E/; Ssmg\ze]—;ush L| Eamiy: M SingleFlush v Load... [ PropertySets from entity
x2134mm
e e S T ] Pset DoorCommon
S <[ B e e FireRating %0
- Rename. .. H IsExternal FALSE
Constraints ] H
Level | Type Parameters i Reference 0913 2134mm
Sill Height 0.0 ! Parameter Valoe I~ fews ThermalTransmittance 37021
Construction Feynote Pset_Environmentallmpactindic.
Frame Type iodel Qto_DoorBaseQuantities
Materials and Finishes Manufacturer [ PropertySets from entity type
Frame Material  Type Comments w2 Pset_DoorCommon
Finish i Typeimage T
Identity Data 4 URL IS 2
Image Description o lbetenal FALSE
Comments Assembly Code B030170 ThermalTransmittance 3.7021
WMark 2 Fire Rating
Phasing Cost
Phase Crested New Construction Assembly Description Exterior Glazed Doors - Aluminum
Phase Demolished fione Type Mark 20
IFC Parameters OmniCiass Number 23301000
IfcExportAs GrniCiass Titie Doors
FireRating 0 Code Name
Other 4 -
Hezd Height 21340 f s . -
Operation i
FireRating( Type] ]
v

Whether this behavior makes sense for your project highly depends on your
requirements, but it is useful to keep in mind that it is possible.
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Export for layer-based Software

Some software products may require a layer structure added to the IFC
classification. Revit automatically assigns the layer value according the default CAD
(.dwg/.dgn) mapping file. The default configuration file is: C:\ProgramData\Autodesk\
RVT 20xx\exportlayers-dwg-AIA.txt

The configuration found in this file can be adapted from the Revit UI when selecting
Export > Options > Export settings DWG/DXF or manually using the syntax:
<Revit Category Name><tab><tab><Layer Name>
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IFC Export Settings Dialog

The IFC export dialog in Revit is found by going to File > Export > IFC and it offers
the direct selection of all built-in Model View Definitions (MVD) and also allows the
export of all open projects, not only the active one:

REZHG-Q-@-Q 2-2 @A 8-0F =0~ Modify DWG/DXF Export Setup 7 X
Arcite ue  Steel Precast  Systems lnsert  Annotate  Anabyze  Massin
i . Loyers Lines  Pattems  TextaFonts Colrs  Solds  Unis & Coordrates General
Cretesexchange fle and ses ptions. Dl plz .
- = ] Export layer options: Export eategory propertias BYLAER and overrides BVENTITY v
[ » O = aax
o oty Loag yers from standards American sttt of Arctects Standard (AA) @
Savesthe model a5 3 gAML il
= open 5 Projection I Cut ~
rc 0 © oo
(=
0DBC Database
() Savemade ot toam e
B e database B Aaov |13
52 SBROGB.. | 132
2 SBROG-C... |2
E@ Bpot b 2 SDECKCB.. |2
SBROGF.. |2
i
= 1
Q-case
% T ‘ 2 Export Setups DWG/DXF ‘-’ adns 1
Sets forcapand
Q G et 2 ErportSetups OGN [acos [ | .
@3 FC Options hhEn Add it Modifes for AL
' =

Export IFC (v, 22.1.0.0) *
File name: Ch\Users\secerbl\OneDrive - AutodeskiDocumentsy|FC\Manual V24 m
Current selected setup: <In-Session Setup> w Modify setup ... |
IFC Version: L2ln-Session Setup>

IFC2x3 Coordination View 2.0
Coordinats Base IFC2x3 Coordination View
IFC2x3 GSA Concept Design BIM 2010
Projects to export: IFC2x3 Basic FM Handover View
Project2 IFC2x2 Coordination View
[ Project IFC2x3 COBie 2.4 Design Deliverable
IFC4 Reference View [Architecture]
IFC4 Reference View [Structural]
IFC4 Reference View [BuildingService]
IFC4 Design Transfer View
How do | specify an export setup? | Export | | Cancel |

The reference to a custom layer reference file needs to be added to the Revit.ini file
which can be found in the following location: C:\Users\<USER>\AppData\Roaming\
Autodesk\Revit\Autodesk Revit 20xx

The full path to the layer reference file is added in the line starting with
ExportLayersNameDGN=

For Example: ExportLayersNameDGN=C:\Users\<USER>\Documents\RevitLayers.txt
Just like with the class mapping, sometimes it is needed to assign the layer value
on element level. For this, you can use the shared parameter IfcPresentationLayer,
which is of course included in the official shared parameter files.

As already mentioned in this manual, the selection of the adequate IFC version and
MVD is crucial for the quality of the content exported to IFC.

The most commonly used MVDs are IFC2x3 Coordination View 2.0 and IFC4
Reference View.

In addition, these settings can be modified by selecting Modify setup. The following
pages are providing a detailed documentation about these settings.
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General Settings

In this section, the settings for the In-Session Setup can be altered or a new Setup
created by duplicating an existing one. It is not possible to change the predefined
setups listed on the left between <>:

Madify Setup X

<In-Session Setup>
<IFC2x3 Coordination View 2.0 Setup>

General | Additional Content | Property Sets | Level of Detail | Advanced

IEC 1 IFC 2x3 Coordination View 2.0 L4
<IFC2x3 Coordination View Setup» versien
<IFC2x3 GSA Concept Design BIM 2010 Setup Exchange Requirement ¥
<IFC2x3 Basic FM Handover View Setup>
IFC &

<IFC2x2 Coordination View Setup >

<IFC2x3 COBie 2.4 Design Deliverable Setup>
<IFC4 Reference View [Architecture] Setup>
<IFC4 Reference View [Structural] Setup>
<IFC4 Reference View [BuildingService] Setup
<IFC4 Design Transfer View Setup >

File type

Phase to export

Space boundaries

Coordinate Base

Projected Coordinate System Reference
Narne
Description
EPSG Code

Geodetic Datum

[] Split Walls, Calumns, Ducts by Level
Include Steel Elements

Default phase to export

Nene

Shared Coordinates

Eastings

MNorthings

File Header Information... |

Project Address... |

oK

H Cancel |
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IFC Version allows the selection of the IFC specification and MVD, typically IFC2x3
Coordination View 2.0 or IFC4 Reference View. For more information, check the first
chapter of this manual.

Exchange requirement is only valid when using IFC4, as here buildingSMART has
defined different usecases for the certification for Architectural, Structural and MEP
exchange.

File Type allows the selection of alternative types such as .IFCXML or the zipped
versions of .IFC / .IFCXML. The same results are achieved by exporting an .IFC and
zipping it and .IFCXML is only by specific application. Most of the time the default
setting .IFC should be your first choice.

Phase to export allows the selection of a specific phase in the project to be
exported. The default phase to export is the last phase in the project. If ,,Export only
elements visible in view* is selected, the phase of the view will be used and this
option greyed out.

Space boundaries defines the level of room/space boundaries exported:

- None - room/space boundaries are not exported.

- 1st level - the room/space boundaries are included but are not optimized to split
elements with respect to spaces on the opposite side of the boundary.

- 2nd level - the room/space boundaries are included and are split with respect
to spaces on the opposite side of the boundary. A second level space boundary
considers the material of the building element and the adjacent spaces behind it,
providing thermal properties for further analysis.
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The information is attached to spaces as well as to room boundary objects like walls
and can be viewed in most viewers (example FZK viewer, left Level None, right 1st
Level):

Property Toolbar ® 1 Property Toolbar n
Element Properties | Properties Relations | Element Properties | Broperties  Relations ‘
Name Value Description Name [ Value Description
[E] ifcRelAggregates  IfcRelAggregates
IfcBuildingStorey (] Level 0 (#141) e lfcBuildingStorey [B] Level 0 (£141)
] IfcRelDefinesByType [ IfcRelSpaceBoundary
Entity Type (feSpaceType) B =191 #1282 @)
Name TstLevel
Description ?
- IFCOID 1458
GUID 0jM2gtF21BsOS0TCmSZYU
Physical/Virtual PHYSICAL
Internal/Extemal INTERNAL

Related Buildingelement  IfcSlablFloor] (1262
ConnectionGeometry
eelT #1915 #1110 (o)

2]

Name Tstlevel
Description ?
IFCOID 1461
GUID 36pTSAQHBVWGIZpSth3T3
Physical/Virtual PHYSICAL
- Intemal/Extemal INTERNAL

Related Buildingelement  IfcSlablFloor] (#1110)
ConnectionGeometry

B #191-> 2716

=]

Name TstLevel

- Description ?

- IFC oD 1465
GUID 3CaWdMIAPEWvSZHSUJKSO
Physical/Virtual PHYSICAL
Internal/Extemnal EXTERNAL

Related Buildingelement  IfeWallStandardCaze (5716
[ ConnectionGeometry
Er—
#191 -» #895
#191-» 2999
B IfcRelDefinesByType
Entity Type (fcSpaceType)

Coordinate base allows the selection between Shared Coordinates, Internal Origin,
Project Base Point and Survey Point.

Every Revit project has initially three origins, which are usually hidden by default,
but can be shown by going to Visibility Settings of your View > Site:
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Visibility/Graphic Overrides for 3D View: {30}

Model Categories  Annotation Categories  Analytical Model Categories  Imported Categories  Filters

Show model categories in this view If a category is unchecked, it will not be wvisible.

| Projection/Surface Cut

Visibili
Y Lines Patterns Transparency Lines Patterns
Override... Override... Override... Override... Override...

<Hidden Lines>
Bins

ins - Domestic

Drainage RWP

Drainage 5VP

Internal Origin

Landscape

Pads

Project Base Point

Property Lines

Stripe

Survey Point

Utilities

pecialty Equipment |
T

_,
)
<
il

Override Host Layers

‘ Al | ‘ None | ‘ Invert | | Expand All | [ cutLine Styles

Categories that are not overridden are drawn -
according to Object Style settings, Object Styles...

Halftone Detail Level

By View

By View

Edit...

s

- Internal Origin cannot be moved and also represents the center of the 20 mile
region in which Revit tolerates Geometry. Any kind of Geometry created beyond

this region will cause error messages and are to be avoided.

- Project Base Point defines the project coordinates and is usually placed at a
grid intersection or a building corner on the ground level. Typically, all point
coordinates and heights in the project will be referenced to this point. This point
can be moved (manually or by typing in coordinates) to a desired position, but
won’t move the project (unless the Project North, which is also visible in the
Project Base Point, is changed). Prior to Revit 2020 the Project Base Point also had
a clipped state, however this has been removed. The Project Base Point from Revit

2020 on is always unclipped.

- Survey Point marks a relevant point in the real world and can be clipped on
unclipped. Moving a clipped survey point will actually change the shared
coordinate system of the model, while moving the unclipped survey point can be
moved (either manually or by typing in coordinates) without any effect on the

shared system, similar to the Project Base Point.
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In the default templates all points should be located at the same spot and should be
adjusted according to the project agreement.

Shared site is an additional concept used to set up the relation between linked
models. One Revit project can contain multiple shared sites and this option will refer
to the currently selected one:

Location and Site ot

Location  Site

Used for orientation and position of the project on the site and in relation to other buildings. There
may be many Shared Sites defined in one project.

Sites defined in this project :
Default Site

i Duplicate...
Site A (current)
Site B
Rename...
Delete

Make Current

Angle from Project Morth to True Morth :
0= 00 00" East

Cancel Help
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Split Walls, Columns, Ducts by level splits all elements crossing multiple building
storeys automatically when exporting. When using this option, it is important to
check levels defined as Building Story and also review the option Level Above -
Default will use the next higher Building Storey to cut all elements assigned to the
current level, unless another level is selected explicitly. The elements created by

splitting will be assigned to the levels they were cut by.

Properties X
Level
Circle Head - Project Datum T
Levels (1) | B Edit Type
Caonstraints
Elevation 0.0
Story Abave {Befauit
Dimensions
Computation Height 0.0
Extents
Scope Box iMNene
|dentity Data 2
Name Level 0
Structural O
Building Story
Properties X
Level
Circle Head - Project Datum N
Levels (1) ~ Edit Type
Constraints E]
Elevation 0.0 4
Story Above {Level 2 ]
Dimensions A
Computation Height 0.0
Extents A
Scope Box ‘None :
Identity Data 2
Mame Level 0
Structural ]
Building Story

= (B Level 3
fcWallStandardCase [1]
= Eleve2
IfcWallStandardCase [1]
= [ Levelt
fcWallStandardCase [1]
[ Level0

B IfcWallStandardCase [1]

e BllLevels
© @ ffeWaliStandardCase [1]
= [ Level2
: -4 FcWallStandardCase [1]
E  BlLevelo
IfcWallStandardCase [1]
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Include Steel Elements exports structural steel incl. steel connections.

File Header Information allows the definition of Author’s name, E-Mail, Organization
and Authorization in the file IFC header.

Project Address overwrites the address set in the project information either for
buiding and/or site when exporting and also pushes this information back to Revit if
Update Project information is selected.

Additional Content

General | Additional Content | Property Sets | Level of Detail | Advanced

[[] Expart 2D plan view elements
[] Expart linked files as separate IFCs
[] Expart only elements visible in view

Export rooms, areas and spaces in 30 views

Export 2D plan view elements allows the export of the 2D elements supported

by the IFC schema, such as notes and filled regions. Grids are considered as 3D
elements and can be exported by assigning the Grids Revit Category to the IfcGrid
class. It should be noted that IFC is a 3D oriented schema and only a limited number
of 2D elements are supported in general, therefore PDF is still commonly used for 2D
documentation.

Export linked files as separate IFCs uses the same settings to exportany linked files
as separate IFCs. It is not possible to merge multiple Revit projects to one IFC when
exporting from Revit, but the files can then be visualized together again in Autodesk
Navisworks or most IFC viewers.
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Export only elements visible in view will use the currently active view to evaluate
which elements to export. As 3D views in Revit do not show rooms, areas and
spaces, it is possible to include these using the second option Export rooms, areas
and spaces in 3D views.

Property Sets

The property sets are carrying the information defined in the model and are
therefore next to the correct classification the most important export setting. Note
that in general empty properties won’t be exported.

Level of Detail | Advanced

General | Additional Content | Property Sets

[] Expart Revit property sets

Export IFC common property sets

[] Export base quantities
[ Export schedules as property sets
[ Export enly schedules containing IFC, Pset, or Common in the title

[] Export user defined property sets

C: rshsecerblyOnelnive - Autodeskd DocumentshIFChDefaultUserDefinedParam

Browse ..

i}

[] Expart parameter mapping table

Browse ..

Classification Settings...
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Export Revit property sets is deactivated by default, as this option will export

all Revit properties according to their internal grouping. This will include a lot of
obsolete information in the IFC and will also significantly increase the file size. It is
recommended to use this option with caution and for testing purposes only.

Export IFC common property sets exports the default properties defined in the
IFC schema and is activated by default. Existing Revit properties are automatically

mapped to the IFC properties.

The common property sets can be recognized by the Pset_ prefix after the export:

Properties X Type Properties X

Basic Wall Family: System Family: Basic Wall ~ =

Interior - 79mm Partition (1-hr) (] PropertySets from entity

Type: Interior - 79mm Partition (1-hr) v Duplicate.
 Pset_ConcreteElementGeneral
Walls (1 ~ BEdit Type
falls (1) ‘YF’ Rename... [ Pset_ElementShading

Constraints. ~

Type Parameters HH Pset ProductRequirements
[ Pset_QuantityTakeOff

tH Pset_ReinforcementBarPitch...

. —» ) Pset_WallCommon

Location Line

[Wall Centerline

Level 1

Base Constraint
Base Offset 0.0
Base is Attached

Parameter Value [~

Function Interior

Graphics
Base Extension Distance 0.0

(Coarse Scale Fill Pattern ExtendToStructure FALSE
Top Constraint Unconnected Coarse Scale Fill Color Wslack FireRating F60
f‘"‘“":‘e“'gd et 8‘100 2 Materials and Finishes : IsExternal FALSE
IopOffset 00 Structural Material Metal Stud Layer LoadBearing FALSE
Top is Attached
Reference Interior - 79mm Partition (1-hr)

Top Extension Distance 0.0

AAnalytical Properties
Room Bounding =

Heat Transfer Coef

0.5757 W/(m?*K)
1.7369 (m*K)/W
34.238576 kJ/(m*K)

ThermalTransmittance 0.575730735163862

Thermal Resistancs

Related to Mass
[Thermal Mass

Cross-Section Vertical
Absorptance 0.700000
Structural Rouh 3
oughness
Structural (m} =
Enable Analytical Model Identity Data
Structural Usage Non-bearing Fire Rating F60 .

As the IFC schema contains many properties which are not commonly used in

all projects and therefore not included in Revit by default, only a subset of the
properties defined in a Pset will be exported using this option. The complete Pset_
WallCommon includes several properties not existing in Revit by default:

Property Description

Reference Component type (type name)
AcousticRating Sound insulation class

FireRating Fire-resistance class (type parameter)
Combustible Combustible material
SurfaceSpreadOfFlame  Fire behavior

ThermalTransmittance  U-value (type parameter)

IsExternal Exterior component (type parameter, given as yes/no)
ExtendToStructure Fixed on top (behavior)

LoadBearing Load bearing (instance parameter)
Compartmentation Fire compartment-defining component
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There are several options to add these properties. The first and the most simple
one is by adding the properties with the same name and data type as defined in the
IFC schema to Revit. The easiest way to accomplish this is by using the IFC shared
parameters file already introduced in this manual (see: Using IFC Shared Parame-
ters). This will make sure that the spelling and the data type are correct. Once these
properties have been added and populated, they will be automatically added to the
Pset upon export:

Properties X
----- E Pset_WallCommeon
Basic Wall - AcousticRating 52
% Wall-Esxt_102Bwk-75Ins-100LBIk-12P ™ e Combustible TRUE
- Compartmentation TRUE
Walls (1) ~ | Hg Edit Type - ExtendToStructure FALSE
IFC Parameters & FireRating FS0
?‘0“;“‘:'“”9 2 - IsExternal TRUE
Sjrgc:;;:re:dOfFlame - LoadBearing FALSE
Compartmentation - Reference ‘Wall-Ext_102Bwk-75Ins-100LBIk-12P
T e SurfaceSpreadOfflame | B1
Properties help Apply - ThermalTransmittance | 0.233926055936681

Alternatively, it is possible to map other properties (as long as they have the same
data type) to the corresponding IFC properties.

Export base quantities will include another [ BaseQuantities

type of property sets defined in the IFC schema GrossFootprintArea 0.40 [m?”]

. 2

as well, which are meant specifically for GrossSideArea 40.00 [m?]

; ; GrossVolume 3.160 [m?]
estimation and QTO purposes.

s . Height 8000 [mm]

For a wall these quantities typically Length 5000 [mim]

look like this: NetSideArea 40.00 [m?]

NetVolume 3.160 [m]

Width 79 [mm]
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Export schedules as property sets allows the creation of user defined property sets
through Revit schedules. All properties which are not part of the standard property
sets defined in the IFC schema can be added to custom property sets. As Revit pro-
jects can have many schedules, it is also possible to limit this option to Schedules
containing IFC, Pset or Common in the title.

All properties are collected in the schedule and can be found in the IFC upon export:

) My IFC wall
<My IFC wall properties> --’E y IFC wall properties

Base Constraint Level: Level 1

A ‘ B ‘ S D E Family and Type

Basic Wall: Interior - 79mm Partition (1-...
5000 [mm]

[ Family and Type Base Constraint ___ Top Constraint __Unconnected Height Length
‘ Length
‘Bas\c Wall: Interior - 79mm Partition (1-hr) ~ Level 1 Unconnected 8000 5000

Top Constraint ?

Unconnected Height 8000 [mm]

Note: only the official property sets defined in the IFC schema are allowed to start
with “Pset_ “.

The advantage of this workflow is that it is not necessary to worry about data
types or configuration files, however the schedules are not that easily transferrable
between projects, which is why there is also a second option to create user defined
property sets.

Export user defined property sets is the equivalent to exporting schedules as
property sets, however it uses a text file as a configuration file instead. The default
template file can be found here: C:\ProgramData\Autodesk\ApplicationPlugins\IFC
20xx.bundle\Contents\20xx

and includes detailed instructions and examples.

Basic structure:

# Format:

¥ PropertySet: <Pset Name> T[nstance]/T[ype] <element list separated by ','>

¥ <Property Name 1> <Data type> <[opt] Revit parameter name, if different from IFC>
¥ <Property Name 2> <Data type> <[opt] Revit parameter name, if different from IFC>
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Everything between <> is replaced:

<Pset Name>: Name of the Pset, don’t use Pset_ as Prefix as this is reserved for

standard IFC Psets

I[nstance]/T[ype]: used to specify Instance or Type properties, obsolete in current
versions as the selection happens automatically, use either I or T

<element list separated by ‘>: this is the place where either one or more IFC
classes for which this Pset will be applied are listed, e.g. IfcWall, IfcSlab, IfcColumn.
If the Pset should be applied to all elements, use the next higher entity ( with -
IfcBuildingElement building elements like walls, doors etc. or IfcElement to include
also Civil and Distribution elements. This can be checked in the IFC documentation

by searching for Entity inheritance.

<Property Name>: property name as displayed in Revit

<Data type>: the supported IFC data

types are listed in the template file,

the most commonly used are Text, Integer,
Real, Length, Volume, Boolean.

There are currently 40 IFC property types
that are supported in the Revit IFC export.
Not every property type in Revit can be
mapped directly to the IFC type, as IFC
uses a different way of specifying some

of the units. When mapping Revit data type
that does not have a direct mapping to the
IFC data type, it can be mapped to a primitive
type, e.g. Real or Integer. This will export
the value unconverted using Revit internal
units.

Entity inheritance
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<[opt] Revit parameter name, if different from IFC> is an optional field and can be
omitted, if the name of the Revit property should also be used for the IFC property.
If the IFC property should have a different name, it can be entered here.

Note: All entries are separated by a <TAB> and the file should be saved in the UTF-8
format.

Example:
= My Pset
PropertySet: My Pset I IfcwWall ) )
Phase Created Text Phase Base Constraint Level: Level 1
Base Constraint Text Length 5000 [mm]
Room Bounding Boolean —  © Phase New Construction

Length Length

Room Bounding TRUE

IfcBuildingElement

lfcCivilElement
lfcDistributionElement
lficElementAssembly
IfcEl
IficFeatureElement
lfcFurnishingElement

lfcGeographicElement

il
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Export parameter mapping table allows the mapping of custom Revit properties to Level of Detail

the standard mapping properties, as long as they have the same data type. Similarly

to the user defined property sets, this is accomplished with a text based mapping This option lets you select the level of detail for tessellated geometry. By default,
file. There is no default template included for this file, however the syntax is fairly the level of detail is set to “Low”. As the Level of detail has impact on file-size and

simple: data-quality it is recommended to evaluate this option before export.

IFC Common PropertySet Name <TAB> IFC Property Name <TAB> Revit Property General | Additional Content | Property Sets| Level of Detail | Advanced

Name
Level of detail for some element geometry Low ¥

By using this method, Revit properties can be named according to the project or
company standards and will be mapped according to the correct IFC terminology
upon export.

Properties X Advanced

——_ Basic Wall - H Pset_WallCommon ) ) )

Interior - 79mm Partition (1-hr) Combustible FALSE This tab offers advanced option which can be used when needed:
Walls (1) <@ Edit Type Compartmentation TRUE
2 ExtendToStructure FALSE = 3

Data A S General | Additional Content | Property Sets | Level of Detail | Advanced

Brandabschnitt FireRating F60

Entflammbar O | — IsExternal FALSE [] Export parts as building elements

Custom Parameter Mapping File: I::dBearmg ::ALS_E o Parti [] Allow use of mixed “Solid Model" representation

Pset_WallCommon Compartmentation Brandabschnitt elerence nterior - 79mm Partition D U ti - h ti +

Pset_WallCommon Combustible Entflammbar] ~  ThermalTransmittance 0.575730735163862 € aclive view winen crealing gecmetry

[] Use family and type name for reference
[] Use 2D reom boundaries for room volume

[] Include IFCSITE elevation in the site local placement origin

Classification settings is the last option in this section which allows the input of the
main information about the classification system used in the model.

More information about classifications can be found in the chapter Using
classifications in Revit.

[ store the IFC GUID in an element parameter after export
[] Export bounding box

[ Keep Tessellated Geometry as Triangulation

[] Use Type name anly for IFCType name

[] Use visible Revit name as the IFCEntity name
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Export parts as building elements is relevant when working with parts. The default
settings will export the original element only and by activating this option it is
possible to export the parts themselves as separate elements.

Allow use of mixed “Solid Model” representation enables the export of combined
swept solid and B-rep models. A geometric object in an IFC data model is normally
generated from either one or several swept solid objects, or from B-rep objects
alone. The combination of these two types of representation is not enabled by
default in the IFC schema. For more complex components, in particular, this

leads either to a larger file size or incorrect presentation, as elements are wholly
represented B-rep objects. Solid model representation combines the two types of
representation within a single class, which can mean better geometric results at a
smaller file size for complex models. It should be noted, however, that the IFC file
exported using this setting no longer complies with the default IFC schema and
must therefore be accepted as such by all those involved in the project. For certain
areas of use, it may be necessary to have an unaltered default schema for export.

Use active view when creating geometry will use the level of detail level of the
current view (Coarse / Medium / Fine) and will export all objects according to the
way they are displayed in Revit.

Use family and type name for reference will influence the way the naming of the
reference in IFC. By default, the Revit Type name is used for the IFC reference. By
activating this option, the family name will be used along with the type name:

-5 Pset_WallCommon *

32

[] Use family and type name for reference Use family and type name for reference

*E Pset_WallCommon *
FALSE - ExtendToStructure
F60
FALSE
FALSE

Interior - 79mm Partition (1-hr)

FALSE
F60

FALSE
FALSE

ExtendToStructure

FireRating FireRating

IsExternal IsExternal

LoadBearing LoadBearing

Reference Reference Basic Wall:Interior - 79mm Partition (1-hr)

Use 2D room boundaries for room volume simplifies the calculation of the room
volume based on two-dimensional spatial boundaries. Using the default settings,
the Revit room geometry is used to determine the volume in IFC.

Include IFCSITE elevation in the site local placement origin: Select this option to
include the elevation from the Z offset of the IFCSITE local placement. Clear the
option to exclude it.

Store the IFC GUID in an element parameter after export: Select this option to store
the generated IFC GUIDs in the project file after export. This will add ,IFC GUID*
parameters to elements and their types, and Project Information for Project, Site,
and Building GUIDS.

Export bounding box allows the export of bounding box representations.

Keep Tessellated Geometry as Triangulation: Select this advanced option to use a
triangulation method that is compatible with older IFC 4 Reference View viewers.
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Use Type name only for IfcType name excludes the family name for the IFC type

name:

[] Use Type name only for IFCType name

B Entity Type (IfcWallType) *

IFC OID 403

GUID 3Zu5BvOLOHrPC10026F00$

GUID (readable) e3e052f9-0156-11d5-9301-0000863f263f
Name Basic Wall:Interior - 79mm Partition (1-hr)

E Entity Type (IfcWallType) *
b IFC OID

GUID

GUID (readable)

Name

Use Type name only for IFCType name

391
3Zu5BvOLOHrPC10026Fo0%
€3e052f9-0156-11d5-9301-000086...

Interior - 79mm Partition (1-hr)

Use visible Revit name as IFC entity name: influences the generation of the element

name in IFC:

[] Use visible Revit name as the IFCEntity name

[ Entity Information

Type IfcWall

Internal Type IfeWall

IFC OID 211

GUID 2_orgaMHPBYfLIBEbZIqv6

GUID (readable) becb5aad-5916-4b8a-956¢-2ce9634bded6
Name Basic Wall:Interior - 79mm Partition (1-hr):348711

Use visible Revit name as the IFCEntity name

£ Entity Information

Type
Internal Type
IFC OID

GUID

GUID (readable)

Name

IfcWall

IfeWall

211

2_orgaMHPBY{LiBEbZIqv6
bechSaad-5916-4b8a-956c-2ce9634bdeds

Walls : Basic Wall : Interior - 79mm Partition (1-hr)
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Using classifications in Revit
Classification basics

Classifications help group and classify BIM data in a simple and efficient manner. In
addition to the standard IFC classification according to component classes, there are
various international and national classification systems available, for example:

- Uniclass2015

- Omniclass / Uni Format / Master Format

- ASTM E1557

- FICM

Revit writes and reads IFC data and thus supports the IFC classification of the
respective IFC schema. To export correct IFC classifications, it is sufficient to select
the correct ,mapping table".

Uniclass 2015

Uniclass 2015 is a unified classification system for all sectors of the UK construction
industry. It contains consistent tables classifying items of all scales. It was first
releases in 1997 allowing project information to be structured to a recognized
standard.

The now valid version of Uniclass is compatible with BIM processes.

Aszembly Code Settings X

File Location

| C:\ProgramDatatAutodesk\RVT 2022\Libraries\English\UniformatClassifications. tt] |

Browse...

View...
File Path (for local files)
() Absolute (@ Relative () at library locations Reload
Cancel Help

Assembly Code ,Manage -> Additional Settings -> Assembly Code”
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The default — type based - classification system used in Revit is the Uniclass
system. It is distributed as a text file shipped with every Revit license. In a default
installation this file can be found at:

C:\ProgramData\Autodesk\RVT 20XX\Libraries\<your localization>\
UniformatClassifications.txt

The Uniclass classification is type-based and assigned to the “Assembly Code”
parameter.

For exporting the Assembly Code no further action is necessary, it is automatically
exported as IFCClassification

Type Properties x| Classifications v B X
] “:E“ Type Name Description
Family: System Family: Basic Wall ~ Load... /| =-Classifications
v = Uil .- www.csil iformat
Type: Wall-Ext_102Bwk-75Ins-100LBk-127  ~ Duplicate. .. Uniformat - - https://
L =~ IfcClassificatio... 82010120 Ext. Wall - Precast
Rename... v | [v] Standard Wall  Basic Wall:Wall-Ext_102Bwk-75Ins-100LBlk-1...
| + Unclassified elements
Type Parameters
Parameter =[~
Heat Transfer Coefficient (U)
Thermal Resistance (R)
Thermal Mass Properties | Location | Classification | Relations
Absorptance =1 Mame Value
Roughness 3 - Uniformat B2010120 Ext. Wall - Precast
Identity Data 2 Name Uniformat
Type Image Source https: {fuwaw. csiresources. org fstandards funiformat
Keynote Fio Edition
Model - Reference B2010120 Ext, Wall - Precast
Manufacturer Identfication B2010120
Type Comments Name Ext. Wall - Precast
URL Location
Description
Essembly Description Ext. Wall - Precast

Figure 11: Assembly Code assigned to a
System Family of type wall

Figure 12: Assembly Code as Uniformat
Classification for IFC entity

11. https://standards.buildingsmart.org/IFC/RELEASE/IFC4 1/FINAL/HTML/schema/ifcexternalreferenceresource

lexical/ifcclassification.htm
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OmniClass® Classifications with the Autodesk Classification Manager for Revit
Classification according to OmniClass® is a comprehensive classification system B SN e e A oy Do
IS AUTODESK CLASSIFICATION MANAGER FOR REVIT e ek
for the construction industry published by the Construction Specifications Institute _— |
(CSI) providing a classification structure for electronic databases and software ;  fote o T -

through the full project life cycle. The default path to classifications in Revit is: 1

C:\Users\<current username>\AppData\Roaming\Autodesk\Revit\<product name

and release>

For exporting OmiClass® classifications to Revit objects manually, the IFC export — |
option Modify Setup -> Property Sets -> Classification Settings... must be selected.
In figure 13 the required data is provided. The resulting classification is presented in

figure 14.

Select Database T [WalE 0k e 0Bk 1 O [ o

[
e

Gl e
e Bapivis

r 222102

o WalConstrucion

O Clsze 23 Dasenpon

Figure 16: Classification Manager’s shared parameters

¥ cancel o Finish

Figure 15: Revit Classification Manager

Classification Seftings

Mame

Source [Publishar)
Edition

Edvtion date
Documentation location

| Classification fuld nams

O
Comtruction Specifications institute (C51)

FT

ol

heige ) Faveern £rirencnare en gyt and arndiom

Cenra L Mumbste

Figure 13: Revit Classification Settings

Another method for classifiing Revit elements is the Classification Manager for Revit.

With this plugin Revit elements can be classified interactively. The IFC export works
according to figure 13, only the shared parameter name has to be adopted.

T ]

Further information can be found at: https://interoperability.autodesk.com/

Figure 14: Column OmniClass classified — result as IFC

12. Keynote Table file can be located directly in Revit: Annotate/Keynote/Keynoting Settings. Keynotes are a means of annotating model elements. Revit is prepared to do this, in fact you can directly create
a Keynote Legend filtered by sheet, that means that if you insert that legend in a sheet it will only list keynotes defined in that sheet, so the intention to use it as an annotate tool is clear. Keynote Table
refers to Masterformat, which is another classification list also published by CSI. Last version is the one based in Masterformat 2004. Masterformat criteria, as well as OmniClass, is about listing work
results. It also incorporates construction practices.
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Advanced / multiple Classifications

Basically, classifications in Revit are restricted to one classification system per file.
Using following shared parameters allows to add multiple classification systems to
one model.®

Names for multiple classification shared parameters are **:

ClassificationCode
ClassificationCode(2)
ClassificationCode(3)
ClassificationCode(4)
ClassificationCode(5)
ClassificationCode(6)
ClassificationCode(7)
ClassificationCode(8)
ClassificationCode(9)
ClassificationCode(10)

The syntax for establishing a classification is:
[ClassificationName]Code:Title

Example:
[Maturity]O1L:STATUS
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Acti
=

W

B

Type

- Classifications

= B\rl-leight- -
+1- IfcClassificationfeference
- ByLength - -
+1- IfcClassificationfeference
+-IfcClassificationReference
+1- IfcClassificationfeference

--ByMaterial - -

ot [ S S AN A S 1 S

~ ByPrice - -

Figurel7: Multiple Classifications in IFC

+-IfcClassificationReference

Mame 4 Description
2.00 Height
3.00 Length
4,00 Length
5.00 Length
COMNCRETE WALL

Data

ClassificationCode

[Maturity]01:5TATUS

ClaszificationCodeld)

[ByMateral|CONCRETE:WALL

ClassificationCode(3)

[ByHeight]2.00:Height

ClassificationCode(d)

[BylLength]3.00:Length

ClassificationCode(3)

[ByPrice]Low:Price

ClassificationCode(f)

ClaszificationCode(7)

ClassificationCode(8)

ClaszificationCode(d)

ClassificationCode(10)

Figurel8: Multiple Classifications in Revit

13. Now the use of multiple classifications is restricted. IfcClassification attributes, including source, edition, edition date, name, description, location, and reference tokens are not supported.

14. ClassificationCode(1) is not functional.
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Further use cases and tips

Exporting Floors to IFC

Revit floors are mostly modeled using two separate elements: a load bearing slab
for the level and the floor structures for each room.

For IFC export all slabs are assigned to the IFCSlab class by default. In terms of IFC

this might be a wrong classification as slabs shall export as IFCSlab class and floors

as IFCCovering class mainly because of different PropertySets associated.

To accomplish that, floors in Revit are specified as IFCExportAs “IFCCovering” and
IFCExportType “FLOORING”. Alternatively, both class and and type can be assigned
to IFCExportAs using the syntax: IFCCovering.FLOORING.

Default:

Customized:

IFC Parameters

IfcExportis élcho\rering.FLOORlNG
or

IFC Pararmeters

lfcExportis {IfcCovering

IfcExportType ‘FLOORING

Figure 19: IFCEntities and predefined Types for floors

[ Entity Information
.......... Type

Internal Type
.......... IFC QID

.......... GUID

---------- GUID (readable)

.......... MName

---------- Description
.......... Ohject Type
.......... Predefined Type
.......... Layer Mame

.......... Color

[ Entity Information
.......... Type

.......... Internal Type
.......... IFC OID

.......... GUID

.......... GUID (readable)
---------- Mame

---------- Description
.......... Object Type
---------- Predefined Type

.......... Layer Mame

.......... Color

IfcSlab[Floor]

IfcSlab[Floor]

325
0sVQDIH5bAMuUGSchllzfHe
367da353-4438-4ac3-243f-%a...
Floor:Floor-Grnd-Bearing_65...
7
Floor:Floor-Grnd-Bearing_65...
FLOOR

A-FLOR-___-OTLN

Color [R:165, G:42, B:42, A:255]

IfeCovering

lfcCovering

209
0sVODIHSbAmMuGSchllzfl2
367da353-4459-4ac3-843f-%a...
Floor:Floor_Timber_22Chd-2...
?
Floor:Floor_Timber_22Chd-2...
FLOORING
A-FLOR-___-OTLN

Color [R:127, G:127, B:127, Ae...

Modelling Slabs for IFC export
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Even though Revit allows the creation of floor/sketched ceiling geometries from un-
connected polygons, they are to be avoided in the models because when exporting
to IFC those connected Revit objects are considered independent elements in IFC
and all values of properties are assigned to each resulting IFC object.

Dimensions
Slope

Perimeter

Area

Volume

Eicvation at Top

Elevation at Bottom

Thickness

Identity Data
Image

Comments

Mark

Phasing
Phase Created

{New Censtruction

Phase Demolished

iNone

Properties

Provision for void
Cutout 500x1000

Generic Models (1)

- Edit Type

Element Properties  Properties | Relations

x

Comments

Mark

Phasing
Phase Created

MNew Construction

Phase Demolished

Mone

IFC Parameters
[fcExporths

IfcBuildingElementProxy

IfcObjectType

PROVISIONFORVOID

Pset_ProductRequirements
Pset_ReinforcementBarPit...
Pset_QuantityTakeOff
Pset_SlabCommon
Pset_ElementShading

E BaseQuantities

MName Value
[E] PropertySets from entity

GrossArea 17.48 [m?]
NetArea 34.96 [m?]
NetWolume 16431 [m’]
Perimeter 33600 [mm]
Element Properties | Properties | Relations
Name Value
[ Entity Information
- Type [fcBuildingElementProxy
Internal Type [fcBuildingElementProxy
- IFCOID g14
- GUID OnvWUiihvEjuAaMVljygld
- GUID (readable) 31eb07ac-b2be-4eb7-82a4-5d...
- MName Provision for void-test Cutout..,
Description H
- Object Type PROVISIONFORVOID
Layer Mame A-GENM-___-OTLN
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Cut openings

The use of proxy objects has largely been established in the preliminary design and
coordination of cut openings in an integrated design process. In IFC those objects
are called “provision for void” objects and are exchanged between domain models
together with alphanumeric information and dimensions.

Proxy elements origin either from native Revit aperture elements or are simple
families with a void.

To accomplish the export of provision for void objects, the native Revit
object is specified as IFCExportAs “IFCElementProxy” and IFCObjectType
“PROVISIONFORVOID”.

s s
IF'EI:w."'I: R e BlemetPreny ] Properbes Locabon Classficaton _ﬂdnllu
IFCEspoi Ty

IFCDescription il Tame Vi
IFCEhrment Type {

IFCHame | - Element Specific

IFCOtact Type PROATSIDMFORVOID | Gud 2G5 BalOchBAw Vo Adavits
WCTag | IREnby AfeBuidngSlemen Frany
§:u:ﬂlﬁ°:1 | Hame _Fiooed:0-906 x 05 10mm: 354203

aificationodel1] .m”m.ul

ClassificationCods(?] i I o
ClassificationCode(3) L] o

Figure 20: Provision for void
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Nested Families

When exporting nested families, all elements will be assigned to one class / entity
by default. It is however possible to classify nested families separately as own
entities. For this, these families need to be shared and also have an own IfcExportAs
parameter:

7 Family Category and Parameters X Family Types X

Family Category

=
z

Type name:
IfcSlablFloor] [1]

IfcRailing [1]
IfcStairFlight [1]
IfcBuildingElementProxy [1]

Fiter list: | <multiple>
Search parameters Q|

Doors ~
Duct Accessories

Duct Fittings

Electrical Equipment
Electrical Fixtures
Entourage

Fire Alarm Devices

Fire Protection

Food Service Equipment
Furniture

Furniture Systems
Generic Models
Hardscape

Liohtina Deviees

Parameter | Value \ Formula T e
Constraints :
Default Elevation 00 - a
IFC
IfcExportAs IfcRailing
Identity Data

H B H H R

IfcFurnishingElement [1]

All elements are part of

one nested stair family

Family Parameters

Parameter | Value
Maintain Annotation Ori [
Shared

'OmniClass Number

Assigning assemblies

Assemblies are important for the higher-level grouping of components like
structural beam systems, beam grids and reinforcement cages. Unlike Revit groups,
assemblies are exported to IFC as IFCElementAssembly classes with higher-level
properties assigned.

To accomplish the export of element assemblies, the native Revit object is specified
as IFCExportAs “IFCElementAssembly” and IFCObjectType “RIGID_FRAME”.

15. RIGID_FRAME is just one item of the IFCElementAssembly ENUM
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Zones Room Name and Classification are assigned to the rooms in IFC.

The export of IFCZones from Revit is realized through a set of shared parameters The ZoneClassificationCode is the classification parameter for zones.
that are assigned to room objects.

ZoneName, ZoneDescription and ZoneObjectType define zones objects . Three
Zones in IFC are an aggregation of spaces that can be classified. From Revit the independent zone-definitions are available (ZoneName, ZoneName 2 and
export of zones classifications is restricted to one classification per model. ZoneName 3).

The Revit parameter for zone classification is “ZoneClassificationCode”. The syntaxis  Note: The IFCName parameter is mapped to Number, IFCDescription is mapped to

the same as for advanced / multiple classifications. IFCSpace — Description.
: : : . . 3 zone.2: TOP1 v Zone
ZoneClassificationCode: [ZoneClassificationName]Code:Title v 5] Zone.1: Appartment 02
Identification Location Relations Classification Fyperlinks )
Space.0.1: Room[Room Number 3]
Property Value @ Space.0.2: Room[Room Number 2]
Model Zones v i Zone.2: TOP1
lRuom Name and Classification Zone Classification Zone Name, ZoneDescription, ZoneObjectType Discipline Architectural @ Space.0.3: Room[Room Number 1]
~ T 5 | = 5 E T z Name ToP1 v i zone3:TOP3
Name Ci ode(3) oneClassificationCode | | :ZoneName ZoneDescription ZoneObjectType | Type Small ) @ space.0.1 : Room[Room Number 3)
5, v i} Zone.4: Appartment 01
ype Name
Room [ROOMS]01 01.01Single Appartment | | ZONEJ0T ZoneClass TTOPT 0P 01 Small — @ space.0.3: Room[Room Number 1]
Room [ROOMS]01.01.02:Double Appartmend | [ZONE]02:ZoneClass ToP2 TOP 01 Medium Description TOPO1 v €5 2005+ Site 01
Room [ROOMS]01.01.02.Double Apparimeny | [ZONE]O2 ZoneClass TOP3T T TOP O Big Application Autodesk Revit 2021 (ENU) seheonsasote
— s : & Space.0.3: Room[Room Number 1)
v & Zone.6: TOP2
& space.0.2: Room[Room Number 2]
v {5 Zone.7: Site 02
[ G [ H [ | J | K | L M [ N | [ P )
ZoneName 2 ZoneDescription2 | ZoneObjectType 2f| ZoneName 3 ZoneDescription 3 ZoneObjectType 3 IFCDescription _|__IFCName___IFCObjectT Sace 011+ RoomRoom Number 3
D Space.0.2: Room[Room Number 2)
‘Appartment 01 Appartment 01 in Building 01 :Single-Appartment §bite 01 Building 01 at site 01 (Fam:ry Home JRoom Description A Room Number 'Room-Object
‘Appartment02 Appartment 02in Building01  Double-Apparimenfiite 02 Building 01 atsite02  Family Home Room Description 8 {Room Number Room-Object2
‘Appartment 02 'Appartment 02 in Building 01 iStudio ite 02 " iBuilding 01atsite 02 Practise Room Description C{Room Number ‘Room-Object3
ST © oo RoomiRoo tumber 3
vOo
Zone Name 2, ZoneDescription 2, ZoneObjectType 2 Zone Name 3, ZoneDescription 3, ZoneObijectType 3 Room Parameters (P e GSA Areas Pset Airsidesysteminformation Pset_ProductRequirer
. = Identification Location Quantities Pre Relations Space Boundaries  Space Boun:
= ?; TR Property Value
E\‘% Zone.6: TOP2 Model [2ones
. . . Discipline Architectural
Zone related parameters allow more detailed informations on zones. In the figure
Number Room Number3
; . Type Room 3
above the exportable revit parameters are listed. A

Description Room Description C
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i Description:
Appendix
Select elements from Revit model; in the imperative Code Block evaluate the
classification’s result - remember [ByLength] is the name of the classification, the

title and Long / Short/Average the respective code.

Dynamo and IFC

In this appendix you will find some “Dynamo” examples for preparing or

enhancing IFC Data. The result is pushed into the parameter "ClassificationCode(9)”.

Adding Classifications to Revit

Code Block

1/"ClassificationCode(9)"; | >

Categories All Elements of Category

Element SetParameterByName

element > Element

walls v Catezory Category Elements [

Code Block Element GetParameterValueByName

element > varfl.l

parameterName > 3c = List.Cou

4 [Imperative]
1

Code Block

nt(a)-1;
{

result[x§ = "[ByLength]Long:Length";

10 elseif(alx])<b-1){

1 result[x] ="[ByLength]short:Length";
12}

13 else{

14 result[x] = “[ByLength]Average:Length”;
15}

16}

17 return = result;

e - l18);

parameterName >

value

Figure 4: Dynamo script for classifying walls

JEREEREERE
3
T
"
§
]
L
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IFC Export for AutoCAD based products Creating IFC classes and assigning

For exporting data from AutoCAD based products like Civil 3D, AutoCAD MEP, .. to IFC  First objects are selected to whom the classifications apply to. After that — or before

some basic considerations are relevant. classifications are created. In the top right corner of the “Classifications” window
there are buttons for adding and removing classes or assigning property sets to

The AutoCAD data must be structured for the IFC export. This is done in the “Style classes.

Manager” ( AutoCAD command: “STYLEMANAGER”). This command opens a dialog

for creating and editing styles defining the appearance of objects in a drawing and The structure for IFC classes is corresponding to the respective IFC schema.

most importantly for IFC export. Subclasses can be created by selecting a parent class.

Styles are used in AutoCAD to define objects (such as walls, pipes, windows, ...), Now for each class selected property sets can be assigned.

documentation objects (such as 2D sections/elevations, property data formats
and property set definitions), and multi-purpose objects (such as layer keys,
classification settings, material definitions, ...).

General - Appi Classifications Versian Histary

i Add
Remave

Property Sets.

70 Works T3, 101 passage [0 pEORsUTars, SIals, vehItes, and serices ahove chdates. o1 Detmeen EwD pOInEs o 3 NEIGHL b0V gound
HefriagePart - In 2 bridge, BridgePart as subtype of FocktyPart represents the parts In breskdomwn structure docoeding to local proctices

Title:
Subject:
Author:
Keywords:
Comments:

Last saved by:  KOP
Revision:

< >

e Desaiption

Hyperlink
lcridgepart In 3 bridge, BridgePart as subtype of FalityPart repeesents the parts in breakdawn SiTuchire ccording 1o lacal prartices.

& o Cancet Aophy Hetp

Drawing Sorted lcPropertySet_Definitions dwg Clossification Definitions HeObjectClassification

] o Cancat oy Help

fcPropertySet Definitions.dwg

Pipe Networks

Prassure Netwarks
i Comidors

5 View Frame Groups.
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Properties, Property Data Formats and PropertySets

The creation of properties follows

strict rules.

Before creating a new property, one must check if the required data format for this
property already exists. If not, a new style must be created in “Property Data

16
Formats” (context menu -> New) .
= “‘:" Property Data Formats A | style Description Ignore Dt
"k Area lab Area Area calculations No
“lab Case - Sentence lab Case - Sentence Sentence case text No
:“b Case - Upper lab Case - Upper Upper case text No
ab Fixed Note - Text .
lab Fixed Note - Text No
i :ﬂ: 2:3::382}23?&199[55 lab GradingObjects-Degree No
a N
lab GradingObjects-Length No
lab GradingObjects-Percentage < i 2 J 4
kb GradingObjects-RunOverRise lab GradingObjects-Percentage No
a -
It GradingObjects-Toggle lab GradingObjects-RunOverRise No
al - . .
“lab GradingObjects-Volume lab GradingObjects-Toggle e
lab IfcAbsorbedDoseMeasure lab GradingObjects-Volume Lo
b IfcAccelerationMeasure lab IfcAbsorbedDoseMeasure A measure of the absorbed radica.. No
i
lab IfcAmountOfSubstanceMeasure lab IfcAccelerationMeasure A measure of acceleration. No
b IfcAngularVelocityMeasure lab IfcAmountOfSubstanceMeasure  An amount of substance measure ... No
" lab IicAreaMeasure lab IfcAngularVelocityMeasure A measure of the velocity of a bo... No
L ls 1rRAnlaan lab IfcAreaMeasure An area measure is the value of th.. No

Now a new property set is created, classes and properties are assigned to it. (for this manual it is

“Pset_BridgeCommon).

4 Style Manager
File Edit View

S BIRR] 4 LE

D%y e %

B DeCiddwg
F) Documentation Objects.
4 77 Multi-Purpose Objects.
£ iichropenySet Dentionscug
Documentation Objects
# £ 2D Section/Elevation Styles
1t Property Data Fommats
] Property et Definions
= licSpaceContainment

| General Apples To Defiiticn
Avles To:

@) 0bjects
3 iyles and Definitons

[ Paet AisideSysterniatormation

(=] Pset BeamCommon

= pset BeamCommon (Stle]

(=] Pset BiidgeCommon

=) Pset BuidingCommon

(=] Pset BuldingStoreyComman

(=] Pset BuldingUse

(= Pset BuidingUseAdjacent

(= Pset BuldingWaterStorage

= Pset ColumnCommen

[ Pset ColumnCommen (Style]

(=) Pset. CoveringCeling

= Pset CoveringCommen

(=5 Pset CaveringFlooring

= Pset CurtainWallCommen

=) Pset CurtainWallCommen [Style]

=) Pset DoorCommen

= Pset DoorCommon [Style]

=] Peet DooAindowGiazingType

=) pset DoorindowGiazingType [Style]
= Pset DoorindowshadgType

=) Pset DoorwindowshadgType (Stye]
=) Pset ElementShading

=) Pset FreatingProperties

(=) Pset MemberComman v

deral |

Drawing Serted IfcPropertySet Defintions dwg

Propety Se Defintions

- General: Define name of Pset, add description

- Applies To: Assign objects (Civil Bridge)

- Classification: Select IFC class (IFCBridge

- Definition: Add properties.

 Label Group.

Cassticaons:
HObjectClassifcation
IidbroductEstensan
IicSharedBldngElement
TicSharedBuldngServicesEeme

O OGde
¥ = Gl ridge

A icoo Abstoent iSharesComponenienent

. iirucuralementDoman
SteGeametr

TSharedFaciteslments
| TieElectricalDomain
i [ eindge

# Bricge Foundat

s e

Cear Al

[ R

Pset BridgeCommen

General Applies To  Definition

Name Description Type
Ear Real

[E} Reference

Reference Text

Source

Default  Units
0.0000... Square meters Area
Ifcldentifier

Format

IEdE
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16. For this manual the file “IfcPropertySet_Definitions.dwg” was used as prototype drawing for the use in Style Manager.
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Now those properties can be assigned to AutoCAD objects by clicking the “add
property”icon — marked with red arrow in fig. and the selecting Pset
(here: My_SpecialWall_Pset).

Left side: Assignment of Pset My_Special_Wall, right: Pset My_Special_Wall assig-
ned, value “I am special”

Now the data can be exported to IFC.
During export

- the respective IFC schema is selected
-Object types are selected for export

- Ressources and Assignment are selected

Finally, the selected data is exported.
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Digital Quality Management for
IFC projects by Tobias Schmidt, TUV SUD

The use of IFC is particularly interesting for those appointing parties — or building
owners - who want to rely on a universal project implementation of BIM. The
universal tactic of an IFC application can be triggered through various project
strategies: a short-term project approval is incapacitating the appointing party to
formulate an individual BIM strategy, or the technical procurement has identified
the best project feasibility and the highest project attractiveness when different
software solutions are implemented, or the Project Information Manager has
defined an information model to rely on a generally recognized standard.

For both appointing and appointed parties in a BIM project, IFC as a data medium
has the potential to streamline the entire information management process:
information models that have already been created from a software application

can also be used by other systems without investing a lot of manual effort in
duplicating, repairing or completing information models. This quality measure,

in turn, is achieved when the overall project strategy and the entire Information
Management is adapted to fully support IFC as a deliverable and the matter of open
BIM as a project work culture.

TUV SUD has recognized, that “I want IFC” from the appointing party and that a
click on “Export to IFC” on authoring and coordination level from appointed parties,
such as technical consultants and contractors, is not a sufficient quality measure to
achieve a very best IFC. Looking into the Information Management described in ISO
19650, it turns out that IFC is not just a data format. IFC means a well-structured,
aligned, and synchronized work culture among all stakeholder, across all trades and
along the entire project or asset lifecycle.
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Three important items towards project work cultural and implementation of IFC
from the view of TUV SUD

The successful IFC use is guaranteed if the building owner, as the appointing party,
and all the appointed parties jointly set up a solid information management in BIM
projects that supports IFC quality:

Clearly define overall IFC requirements at the start of the project: because the
IFC standard has now grown to a large ,data ecosystem” with many options and
different characteristics, appointing parties shall develop and integrate Exchange
Information Requirements to define which use cases for the project and for the
building documentation, using IFC, should be realized; the Model View Definitions
developed by BuildingSmart (see ,BuildingSmart MVD Database”) gives an insight
into which project topics IFC can optimally support; Model View Definitions are
part of every solid IFC project * Exchange Information Requirements, because
these MVDs log for appointed parties which elements from the various trades and
specialist models are really required; MVDs create a very lean, clearly structured
information requirement and avoid the need to transfer, manage and update all
(and thus also unnecessary) information from all the involved trade models; both
appointing and appointed parties benefit equally from an objective IFC model
through defined MVDs, because less information in better quality strengthens
everyone involved in the project

Set up the IFC modelling in a jointly coordinated manner: for a well-coordinated,
aligned information Model authoring, coordination and handover via IFC, the
BIM Execution Plan (BEP) and the Master Information Delivery Plan (MIDP) play
an essential role; by means of the BEP and MIDP, the appointed parties take

on the organizational and procedural BIM topics of the Exchange Information
Requirements and document on a technical level, among other aspects, how

all trades and planning participants create a jointly coordinated ‘federatable’

IFC model and work with it; BEP and MIDP also promote the coordination of all



DIGITAL QUALITY MANAGEMENT FOR IFC PROJECTS BY TOBIAS SCHMIDT, TUV SUD

those involved in the planning before the model is created with regard to specific
settings and processes (e.g. BIM coordination) in order to ensure that every trade
and every party contributes to receiving a quality-optimized IFC export for the best
possible overall IFC model; here are particularly important:
¢ Jointly agreed project settings and modelling approaches in the respective
native formats, which have a direct effect on the IFC trade or technical
model quality by means of which the MVDs are implemented
e decide about export settings that are coordinated with one another
so that each IFC trade model can be optimally integrated into the
overall model in a time-saving manner and with the best possible data
completeness (e.g. for collision checks, quantity and cost calculations,
AsBuilt BIM documentation, etc.)

Common Information Management, instead of “mutually assigning errors”: during
project processing, IFC “lives” primarily through joint creation, coordination and
use of an IFC-based information model; it is important that all trades work together
on the “common denominator” of IFC, both at the technical level and at the overall
project level, so that the various appointed parties and involved specialists support
each other to achieve the goals of an optimal IFC project; For appointed and
appointing parties, when using BIM, the focus is on feasibility, quality in added
value and implementation, as well as better productivity and the highest possible
data completeness. ISO 19650 speaks about
e cyclical, defined information model submission from the appointed parties
to the appointing party, for the purpose of appointing party acceptance
e yclical availability checks of reference information and of shared
resources; generating information; complete quality assurance checks;
review information (models) and approve for sharing
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With these three ‘IFC best practices’, appointing parties and appointed parties can
create the foundation for a solid, joint IFC application in projects. It is important
that basic parameters such as IFC version (IFC 2.3, IFC 4.X), the Model View
Definitions and the dedicated Use Cases including the relevant joint BIM model
export settings are coordinated among all trades and project phases, so that the
best possible IFC at both the technical layer and the overall project workflow level is
enabled.

IFC application in projects — TUV SUD “IFC Quality Essentials” for self-checking BIM
models

From the experience of the BIM team at TUV SUD, having audited and consulted
on IFC projects across the globe, a total of three checking categories for the

best possible IFC quality and “IFC Quality Essentials” can be derived. If these are
observed jointly in the project, important - but of course not all - aspects for a real
open BIM culture are properly been implemented:
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1. Model Structure and Model Integrity

A project-specific, uniform model structure across all trades is important because,
especially when using IFC, this item is the basis for all trade models to be

coordinated with one another, e.g. for the creation of federated models as basement

to perform cross-trade use cases, such as quantity take-offs, clash detection etc.
Only If the model structure, including the naming of the parameters (IFC PSets), of
all technical models involved in the project is uniform and consistent in accordance
with ISO 16739 and BuildingSmart nomenclature, the federated models can be
created with as little data loss as possible.

Risk values in this area have the effect that the IFC models cannot be used for
automated design reviews and for technical applications, e.qg. fire protection,
calculations of pipe and sewage networks, energy calculations etc.

Here are some IFC checking best practices from TUV SUD to ensure your IFC models
are set up for a project-specific, uniform model structure across all trades:

e Identical Common Project Basepoint: each discipline model should have the same
global positioning. This is reflected by the model's Longitude, Latitude, Bottom
elevation and rotation to True North; a common project base point the very first
quality item and most essential towards the coordination and ‘checkability’ of a
discipline model

e There shall be only one — and not several — IFCsite instance in each project; if a
project is defined by more than one IFCsite instance, it cannot be guaranteed that
the trade models are coordinated by one physical measurement point
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e Ensure that there are only unique GUIDs in all the trade models and that there
is no doubled GUID in one of the IFC models, which would indicate doubled
elements, ending e.g. in false quantity take-offs and in unclear responsibilities e.g.
towards clash cleaning

e When it comes to geometric integrity, check that there are no 2D objects
integrated (or left) in the IFC models, as 2D elements do not accurately represent
the geometry of the individual elements and also 2D elements are not exhibited
during the clash detection

e Check the Grid Lines: Each discipline model should contain grid lines; trade models
that are not standardized by a single grid system cannot guarantee cohesion

¢ No ProxyElements as component should be specified and found as
IfcBuildingElementProxy; please consider a proper IfcEntity instead, to enable that
further use case, such as fire concepts, pipe/duct calculations and cost counting
can be properly executed
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2. Modelling Guidelines

Harmonized modelling guidelines across all project IFC models are important,
as this area is the foundation for proper engineering reviews that require a
homogenous IFC setup to be passed on to manufacturing and engineering.

Risk values in the area of the modelling guidelines arise when the respective
trade models of a project are structured differently, which leads to inconsistent,
incoherent IFCs, so that continued use of the IFC models, e.g. for the construction
phase and for operation, is unsuccessful.

With the following few checks, it is easy to create a cross-trade common IFC quality
on modelling level:

¢ Reasonable offset to host storey: check that all components are created within a
reasonable offset to its host storey, which you can easily check when specifying
and code checking with a project-relevant setting

Validate that all hosted components have a geometry: components which are
decomposed by other components must have a geometrical representation
Check that host component may not have geometry: components which
decompose into other components may not have a geometrical representation
Storey heights within limits (customized assets per each project) are also a criteria
to check for proper Model Integrity, as checking distances between intermediate
slabs (= storey height) is recommended to see whether slabs, selected by using
the IFC Entities classification, indicate that the project is really modelled floor-
wise; a very relevant general VDC item

Check the Sum of Material Layer Thicknesses (Total Component Thickness); this
check ensures that the sum of the material layer thicknesses is equal to the total
component thickness; if the total material layer thickness of components is not
equal to the geometrical thickness of the components, there may be problems in
original modeling of the components, or in exporting of the component.

e Avoid bulky and too detailed models: check that the geometrical representation
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is not too detailed, to ensure that the project does not include components with
overly detailed geometry which is indicated by a too much detailed LoD (Level of
Development) which results in a very slow authoring or coordination effecting in
a weak project productivity; you can set a maximum number of polygones suitable
for your project and then let Model Checks run through each component to detect
too many Polygons per Object Component

Check that the Material of Decomposed Components are defined (only) on
component level to indicate decomposed components (assemblies); that is
important to extract correct quantity take-offs and correct material definitions
Analyse that MEP components within the IFC model/s are connected to at least
one other MEP component and that any MEP component is part of a system;

this rule checks if all MEP components are connected to at least one other MEP
component, which indicates that there are no undetermined or non-connected
items, which would effect on Quantity Takeoffs and indicate that there are
elements in the IFC models that are not (yet) part of a well-coordinated functional
system

Architectural model should have spaces: check that the architectural model/s
contain/s space components and that every ‘space’ has a unique identifier; that
avoids doubled or overlayed spaces which, in turn, would effect on false spatial
guantities and incorrect room books later

Openings in Complex Walls should be related to the wall, not to one element;
openings in an IFC modell that do not completely cut through a multilayer wall run
the risk of creating uncoordinated openings
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3. Information Requirements

Uniform and well-structured information requirements are the basis for reliable
information transfer between trades and to further life cycle phases, e.g. for BIM-
based tenders, maintenance optimization or Design for Maintainability, Schedule
Management, etc.

Quality errors occur the risk that uncoordinated, missed or non-aligned information
leads to misinterpretations, duplications and incorrect information especially for
BIM use cases that involve several disciplines and that are relevant for numerous
life cycle phases, such as Design-to-Construction use cases or those ones for
Construction-to-Operation.

To get a basement of IFC quality in the area of Information requirements, start a
check for the following items and extend the checklist by project specific additional
validations:
e Correct PSets: check that each element of the IFC trade model/s is defined with its
correct PSet and that — initially - no individual property nomenclatures or property
contents are added or overwritten; PSets as defined in the original BuildingSmart
IFC documentation ensure that BIM projects start smoothy and well-coordinated,
to avoid that some trade models are initially developed by BuildingSmart PSets,
while other might already contain unique property structures or contents, which
would then disable general information exchange and information processing on
federated model level; as a help, check if components contain default ProperySets
starting with ,Pset_" and take a closer look to all those items missing “Pset_" at
the start
Enable that each component is be defined by an IfcEntity, as that is important to
properly work with the IFC Classifications according to ISO 16739 later on; in terms
of IFC, layers and classification are not properties but actually ‘entities’; any entity
is associated to other entities like IfcBoiler, IfcBuilding or IfcSpace through those
important relationship
e Check that each component is be defined by an IfcType, as wrong or undefined
types disable most of the BIM use cases
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e Ensure that every component has a property “IFCAsset”; elements that are
not defined by IFC Asset ID parameter/s are not identifiable to the Facilities
Management
Validate that each component is classified according to the IFC Type classification
of BuildingSmart
On attribute level, ensure that each component has a name, a Type, and a Material
information, which adds usability of the IFC Project Information Models through
clear human and machine-readable information, which is important to automate
workflows e.g. with other programs or with Model Checkers
Cross-check the Exchange Information Requirements and the BIM Execution Plan
of the project with the applied generic IFC properties so that every required IFC
property is present and also properly filled, e.g.

- AcousticRating

- FlammabilityRating

- ThermalTransmittance

- LoadBearing

- FragilityRating

- FireRating

- etc.
For accurate Quantity Takeoffs, check that the relevant IFC QuantitySets are
present in every trade model and every relevant element, and also that the
content is of the QuantitySets is accurately defined by the authoring tool (and
not by human hand!); as an example, to extract proper Quantity Takeoff for walls
right form the model, the following setup shall be checked: Pset_WallCommon.
LoadBearing = TRUE and Pset_WallCommon.IsExternal = TRUE; also, check for the
following consistencies:

- Consistent Component Properties

- Component Thickness Must Be Consistent

- Component Profiles Must Be Consistent

- Door and Window Dimensions Must Be Consistent

- Door and Window Top Elevation Must Be Consistent

- Wall Height Must Be Consistent

- Column Length Must Be Consistent

- Component Elevation Must Be Consistent

- etc.
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e Check that all project relevant Pset_BuildingStoreyCommon properties are
onboard: as a basic Virtual Design & Construction (VDC) measure, every IFC
model shall be developed storey-wise, to drive both design analytics and
documentation use cases forward; take into account that several building
attributes of Pset_BuildingStoreyCommon are handled directly at the
IfcBuildingStorey instance; examples of important Pset_BuildingStoreyCommon
properties are

- Entrancelevel

- AboveGround

- GrossAreaPlanned

- NetAreaPlanned

- SprinklerProtection

- SprinklerProtectionAutomatic
- Pset_BuildingStorey BaseQuantities
- NominalHeight

- GrossFloorArea

- NetFloorArea

- GrossVolume

- NetVolume

e Enable all relevant IFC models contain Compartmentation: checks that the
components have property Compartmentation; missing Properties indicate ...

About the Author:

Tobias Schmidt is a renowned expert and BIM Director at TUV SUD. TUV SUD provides BIM Consul-
ting and Advisory via a global network of experts who combine technical building know-how, busi-
ness and process consulting expertise, and technology experience. BIM Consulting and Advisory by
TUV SUD helps you to define the best feasible and profitable BIM strategies to implement proper
Exchange Information Requirement (EIR) and BIM Execution Plan (BEP) as well as to optimise
CAPEX and OPEX of your building.
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EIR AND BEP BY PETER KOMPOLSCHEK

EIR and BEPY by Peter Kompolschek

EIR and BEP are the core documents for successfully tendering and implementing
BIM in a project.

Before analyzing ordering processes, some basic terms must be clarified:'8
e Appointing party - as the receiver of information.
« Appointed party - as provider of information.*

e Appointment — as agreed instruction for the provision of information.

Usually, the appointment of information delivery is a three-step process, see fig. 1

Invitation to tender

Tender reponse

Figure 1: workflow of tender process

Invitation to tender

The appointing party establishes exchange information requirements (EIR) for
each lead appointed party’s appointment, considering, where appropriate, the
organizational information requirements (OIR), asset information requirements
(AIR) and project information requirements (PIR).

An EIR is issued to each prospective lead appointed party being invited to tender for
the relevant appointment.

Tender response

The prospective lead appointed parties respond to the EIR with a BIM execution
plan (pre-appointment).
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Appointment

When the lead appointed party is selected, the lead appointed party confirms the
BIM execution plan and provides a defined set of information about the execution of
the deliverables within its perimeter of responsibility.

EIR (Exchange Information Requirements)

The appointing party establishes the exchange information requirements to list all
applicable information requirements. The exchange information requirements are
provided to the potential appointed parties.

Where information requirements can state why, what, when, how produced, and for
whom the information is needed (organization (OIR), asset (AIR) or project (PIR)
information requirements). Informing the appointed party why the information

is needed will allow them to innovate in the method of information production

and delivery for the appointing party’s business needs. Further information
requirements should be a brief description of the purpose, the desired outcome and/
or delivery of the appointing party’s business need and information need.

BEP (BIM Execution Plan)

The BIM Execution Plan documents are updated by the Lead Appointed Party in
agreement with appointing party and appointed parties to confirm the specifics that
shall be used for the specific project. An information delivery strategy should reflect
the lead appointed party’s approach to meeting the information requirements

as specified in the EIR. Also, the delivery team structure (overview of appointed
parties) and/or the breakdown of delivery team into task teams are part of the
delivery strategy and therefore should be specified here. The delivery team’s
information delivery strategy should also contain a set of objectives/goals for the
collaborative production of information.

About the Author:
Peter Kompolschek is an Architect and a renowned BIM expert based in Austria. Next to his work as
BIM advisor and manager for large architecture and infrastructure companies he is also an active

member of several standard bodies, like the Austrian Standards, CEN and CELEC.

17. From “Guideline for the implementation of BIM Execution Plans (BEP) and Exchange Information Requirements (EIR) on European level based on EN IS0 19650 1 and -2”

18. All terms and concepts are in accordance with EN ISO 19650-1 and -2
19. A lead appointed party should be assigned for each delivery team.
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