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Prologue to the first edition 2021
Building Information Modelling (BIM) is the next big step for everyone involved in the 
construction process. The BIM method will play a central role in the entire execution pro-
cess over the life cycle. Current BIM education still lags a little behind this development; it 
often focuses mainly on the application of BIM-enabled software. Functional BIM educa-
tion is usually neglected. Especially in a BIM project, the responsibilities of the individual 
stakeholders and the proper communication between these stakeholders are extremely 
important. All participants must know these roles and tasks.

In the course of the BIM-Zert research project, researchers from four different leading 
universities (FH Salzburg-Kuchl, TU Wien, TU Graz, FH Kärnten Spittal/Drau) developed a 
standardised qualification and certification model for BIM in Austria together with practi-
tioners experienced in openBIM, the Überbau Akademie and buildingSMART Austria. The 
recommendations from this research project are now being continued by buildingSMART 
Austria under the name BIMcert and correspond to the levels of the »Professional Certifi-
cation« programme of buildingSMART International.

The idea for this book came from the meetings during the project and from the feed-
back of the participants in the first run. This book is dedicated to the functional openBIM 
training and describes all topics for the certification levels of the BIMcert training. We 
would like to thank all the colleagues who worked on the project for their support during 
the project and for the many ideas that also went into this book. We would like to thank 
Alexander Gerger for the careful design of the figures used in the book. Special thanks go 
to buildingSMART Austria, in particular Alfred Waschl, for their support in producing this 
essential basis for future BIM education. 

Christoph Carl Eichler, Christian Schranz, Tina Krischmann, 
Harald Urban, Markus Gratzl, Alexander Gerger

Vienna, September 2021

Prologue
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Prologue to the second edition 2023
Two years have passed since the first edition of the BIMcert Handbook. A lot has hap-
pened in that time. We received a lot of positive feedback on the first edition. For many, 
it has probably become an important textbook and  reference work. The corrections and 
requests for additions have been beneficial. In  addition, there have been some exciting 
new and further developments from the international buildingSMART community during 
this time. We wanted to include these in our book in the usual high quality. Therefore, we 
decided to invite guest  authors in addition to our own extensions. We are delighted to 
have contributions from Léon van Berlo and Simon Fischer (on IDS), Jan Morten Loës and 
 Frédéric Grand (on bSDD), and Thomas Glättli (on UCM). These contributions add exper-
tise on new and important topics to the book.

We thank the guest authors for their valuable text contributions and all readers for their 
feedback and suggestions. We would like to thank Alexander Gerger for the careful type-
setting of the book and the excellent design of the figures.  Special thanks again to building-
SMART Austria, especially Alfred Waschl, for their support in producing this essential re-
source for BIM education.

Christoph Carl Eichler, Christian Schranz, Tina Krischmann, Harald Urban

Vienna, February 2023

Prologue
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Vorwort zur Ausgabe 2024
Time does not stand still – especially in the development of BIM. For this issue, we have 
focused on two topics: updating and internationalising the content. We have therefore 
added two experts to our team of main authors: Markus Hopferwieser and Simon Fischer. 
The technical update includes a complete rewrite of the sections on IFC4.3, Level of Infor-
mation Need (LOIN), and the buildingSMART Data Dictionary (bSDD). For the latter two, 
we were able to attract international experts Paul Curschellas (LOIN) and Artur Tomczak 
(buildingSMART International product manager of bSDD) as guest authors, who wrote the 
respective sections together with Tina Krischmann (LOIN) and Jan Morten Loës and Simon 
Fischer (bSDD). In addition, we have expanded Chapter 2 (Basic knowledge) to include in-
troductions to those topics that are covered in much greater detail in Chapter 3 (Advanced 
knowledge).

Further internationalisation was a frequently expressed wish of our readers, especially 
from our neighbouring countries. In both Chapter 2 (Basic knowledge) and Chapter 4 (BIM 
project implementation), we have integrated the ISO 19650 series of standards more 
extensively, as well as information boxes on national particularities in Austria, Germany, 
and Switzerland. We have been assisted by 18 BIM experts from these three countries 
who have provided us with feedback and comments after carefully reviewing the BIMcert 
Handbook. 

We would like to thank Kurt Battisti, Paul Curschellas, Thomas Glättli, Alexander Joslyn, 
Stefan Kraft, Timo Kretschmer, Anica Meins-Becker, Jörg Meyer, Peter Moser, Christina 
Ntavela, Ulrich Prestle, Karolina Sadomska, Roman Schneider, Birgitta Schock, René Sigg, 
Sebastian Toszeghi, Adrian Wildenauer, and Thomas Wirth.

Finally, we would once again like to thank the guest authors for their valuable contribu-
tions, the editors for their comments, and all the readers for their positive feedback. Once 
again, Alexander Gerger is responsible for the typesetting of the book and for the excellent 
design of all the images (many of which have been redesigned). It is also thanks to the 
internationalisation mentioned above that buildingSMART Austria (many thanks to Alfred 
Waschl) is supporting the publication of the BIMcert handbook this year in cooperation 
with buildingSMART Germany and Bauen digital Schweiz / buildingSMART Switzerland. 
We would also like to thank these chapters for their always excellent cooperation.

Christoph Carl Eichler, Christian Schranz, Tina Krischmann,   
Harald Urban, Markus Hopferwieser, Simon Fischer

Vienna, February 2024

Prologue

BIMcert Handbook 2024
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1 Introduction: openBIM and buildingSMART 
Building Information Modelling (BIM) is the »next big step« for everyone involved in the 
design process in the construction industry. It is foreseeable that in a few years' time, as 
with the introduction of CAD in the last millennium, the entire lifecycle execution process 
will adapt in such a way that BIM will play a central role. This will require appropriately 
qualified BIM training in the future. The verification of BIM knowledge must be guaranteed 
by internationally comparable quality standards for personal knowledge and competence. 
buildingSMART International has therefore developed a »Professional Certification«.

This book contains the topics for the buildingSMART Professional Certification Programme 
at the »Foundation« and »Practitioner« levels (openBIM Coordination and openBIM Man-
agement). Chapters 1 and 2 cover the basics of digitisation, standardisation (in particu-
lar ISO 19650), tools, technology, and organisation required for BIM. This knowledge is 
 essential for the »Foundation« training.

Chapter 3 deepens the knowledge gained in Chapter 2 and covers the key openBIM terms 
in detail. Starting with an in-depth look at the openBIM standards and a detailed expla-
nation and description of the IFC data structure, the chapter goes on to cover MVD, BCF, 
and CDE. Finally, guest authors discuss LOIN, IDS, bSDD, and UCM.

Chapter 4 is entirely dedicated to the use of openBIM and provides a step-by-step guide to 
the use of openBIM in each phase of a building's lifecycle, from project inception through 
to design and construction. These chapters cover the topics for the »Practitioner« training 
in openBIM Coordination and openBIM Management.

Info boxes are used to emphasise information. If information is only valid in one country, a 
flag symbol of the respective country is shown at the beginning of the info box: 

  for Austria,   for Germany,   for Switzerland.

The QR codes in this book refer either to the sources of the images or to further infor-
mation. In the digital versions, the QR codes are clickable (as are the cross-references in 
the text).

Chapter 1 – Introduction
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1.1 buildingSMART as Home of openBIM
openBIM
buildingSMART recognises the importance of open (i.e. software and vendor neutral) 
and interoperable solutions and is committed to international, interoperable, open (data 
 exchange) standards for BIM. These provide a comprehensive digital environment for the 
entire project and asset lifecycle, delivering significant benefits. These open standards can 
be used for capture, design, documentation, information (data) exchange, and access to 
building information. openBIM improves the use, accessibility, management and most im-
portantly the sustainability of digital data through open standards. The sustainability of 
openBIM models is much greater because the longevity of open data formats (due to their 
openly accessible documentation) is massively greater than when using proprietary data 
models. Even many years from now, it will be easy to create a programme that can access 
the open formats of openBIM models. In addition, collaboration between different project 
participants is facilitated, as they can each access the best (openBIM-enabled) programme 
for their purpose.

buildingSMART
buildingSMART International (bSI) is an international not-for-profit organisation organised 
as an association. It was founded in the 1990s as the Industry Alliance for Interopera bility 
(IAI), became the International Alliance for Interoperability shortly afterwards and was re-
named buildingSMART in 2005. In the meantime, 33 national organisations (local chap-
ters) have been formed on four continents – e.g. buildingSMART Austria (bSAT), building-
SMART Germany (bSD) and buildingSMART Switzerland (bSCH).

The core objective of buildingSMART (bS) is to improve the exchange of data and informa-
tion between different software programmes in the construction industry. The aim is to 
optimise collaboration and digital workflow. For this reason, buildingSMART has been able 
to attract all major software manufacturers as members. 

buildingSMART aims to achieve this through three core programmes: Standards, Compli-
ance and Users.

Core programme Standards
As an independent association, buildingSMART develops its own standards for data 
 exchange and collaboration. These include IFC, BCF, and IDS, with IFC being published 
as an ISO standard in 2013 (now: ISO 16739-1). In addition, bSI is developing bSDD for 
the description of objects and their attributes, MVD for the definition of subsets of an IFC 
data model, and IDM for the description of information requirements. With these stand-
ardisations, bSI significantly supports the use of openBIM (BIM with open standards, see 
QR code).

Core programme Users
This core programme promotes the understanding and use of openBIM standards and 
solutions. This includes the buildingSMART Data Dictionary (bSDD), the Use Case Man-
agement Service, and an IFC Validation Service.

Chapter 1 – Introduction

1.1 buildingSMART as Home of openBIM
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columns). These relations between the tables are structured hierarchically, circular con-
nections (=nets) are to be avoided.

People do best in hierarchical structures and try to organise the world they control as best 
they can. In network structures (e.g. transport networks), people quickly lose their bear-
ings and need help. The ease of understanding of the relational approach and the ability to 
use it to implement the popular hierarchies of computing have made it a popular choice.

STEP
This was also the case with the development of specifications for the exchange of product 
data at STEP (Standards for the Exchange of Product Data), which began in 1984 and was 
based on its predecessors IGEStop, SET, and VDA-FS. Due to its complexity, the original 
plan to develop a single, complete product model was discarded, and so in 1994/95 STEP 
was divided into several parts and submitted to ISO. A key component was and is the data 
modelling language EXPRESS, which was published as ISO 10303-11. While Part 11 can 
be used to describe the actual structures of a product data model, Part 21 (.spf, STEP 
Physical File Format, ISO 10303-21) defines the structures of an ASCII file for exchanging 
the actual product data (instances of a data model). A few years later, Part 28 (ISO 10303-
28) defined how this product data could also be exchanged with XML files. Other basic 
formats are now available, each of which transmits the same content.

EXPRESS-G can be used to visualise the essential structures of an EXPRESS data schema 
in a graphic very similar to an entity relation diagram. The proximity to the world of rela-
tional data is also evident here.

EXPRESS was then used to specify application protocols for specific use cases, initially 
focusing on the exchange of geometric data. AP 201 and AP 202 define basic, mainly 2D 
geometry. AP 204 defines basic 3D boundary geometry. APs have also been developed to 
describe specific mechanical components. WP 225 focused on building components.

All these APs were heavily influenced by the CAD systems available on the market at the 
time. The focus was on geometry, to which classifications and some product properties 
could be attached like flags. To some extent, geometric components could be aggregated 
into component groups.

Geometry vs. building structure
Many of the foundations for the developments in STEP were explored and developed in 
EU-funded research projects of the time. There it was recognised that data models for 
buildings, whose core structure was geometry, were no longer useful. A U-turn followed, 
and so-called semantic building data models were developed, describing components as 
objects with attributes that could have relations with each other. This view came to the 
fore, and from then on geometry played a prominent but structurally subordinate role.

"#$%&'%': With ISO 10303-22 SDAI (Standard Data Access Interface), a standardised 
 interface to databases whose data structures are generated by EXPRESS was published in 
the last century. In other words, there would have been a standardised technical way to 
exchange STEP data by connecting software applications directly to a database, instead 
of having to exchange data with files. Unfortunately, this was rarely used and has been 
forgotten.

Chapter 1 – Introduction
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From research to market maturity
In the EU project »VEGA« (Virtual Enterprises using Groupware Applications), a team led by 
Prof. Richard Junge and his former colleague Dr. Thomas Liebich developed an  approach 
for a »semantic product model« in cooperation with Nemetschek, where the author was 
still working at that time. This approach was brought to market maturity in the 1990s with 
Nemetschek's in-house project O.P.E.N. (Object oriented Product Data Engineering Net-
work). A »late binding« approach was implemented, which allowed the data model for the 
server to be extended at runtime without having to recompile programmes. This strategy 
made it possible to respond quickly to changing requirements and new applications. This 
was the first industrial model server for the construction industry that could also be used 
via the internet. However, this proved to be too early for the market as the construction 
industry was still too attached to analogue working methods. It was recognised that the 
processes in the construction industry would have to change fundamentally to achieve 
productivity gains with this approach, and that a software company alone could not bring 
about this paradigm shift. A company is not a research institute, so the O.P.E.N. project 
was discontinued. Subsequent history has shown that the approach was correct, but also 
that the timing was too early. Even today, a product like O.P.E.N. is still a gamble.

The advantages of VEGA's and O.P.E.N.'s modelling approach were, in addition to a con-
sistent move away from a geometry-centric view, a layered model with a core of common 
components and topologies and a layer above for domain-specific structures. This archi-
tecture, implemented with a »late binding« approach, allowed for a gradual evolution as it 
was clear that the model would expand considerably, especially for different application 
areas.

Lack of interoperability
At the same time, a group of companies in the US (including HOK under then CEO Patrick 
MacLeamy) realised that CAD systems, which at that time were essentially drafting tools, 
were too limited. The first AutoCAD add-ons offered component-specific functionality, 
but the data required went beyond the standard DWG/DXF scope and were incompatible 
with each other. The lack of interoperability was identified as a major stumbling block and 
led to a collaboration with Autodesk to develop an AFC (Autodesk Foundation Class). Cus-
tomers in the construction industry were asked to contribute their requirements for such a 
comprehensive data model. When it was realised that such an approach would require not 
only the CAD view, but all application areas, it was decided to open this project. In 1995, 
the IAI (International Alliance for Interoperability, renamed buildingSMART a few years 
later) was founded and publicised with a roadshow through various countries. It reached 
Germany during the ACS-95 trade fair, which immediately led to the founding of an IAI e.V. 
(of which the author has been a member ever since).

The beginnings of IFC
The technical development of the data model was initially the responsibility of Autodesk 
staff, who were released from their duties for this purpose. After a few missteps, they 
became aware of the developments in STEP and brought in experts from that commu-
nity. It was decided to use a modelling approach from Prof. Frits Tolman, from which IFC 
was developed and presented and discussed in larger groups in versions 0.96 and 0.98. 
 After several prototype implementations, version IFC1.5.1 was the first to be supported by 
some software systems. Data exchange was proudly demonstrated on discs at ACS 1998.

Chapter 1 – Introduction
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plement and support the full IFC model. It also makes no sense for a structural programme 
to support building services or an HVAC programme to support reinforcement. This is why 
the concept of MVD (Model View Definition) was introduced. An MVD describes a part 
(subset) of the data model that is required for exchange in specific use cases. During the 
further development of IFC2x, the so-called Coordination View MVD was established, 
which supports the technical coordination of the planning trades architecture, structural 
engineering, and building services in building construction. IFC2x3-CV2.0 marks a stable 
state and is still the most widely supported IFC version in use today.

IFC software certification
Not all software vendors took the implementation of IFC seriously; for many it was more 
of a marketing aspect. The lack of support led to a lot of resentment among users, so the 
author and Thomas Liebich were asked to set up a certification system, which the author 
has led for 22 years, developing and securing with a consortium for buildingSMART. Many 
software vendors have now had their IFC2x3-CV2.0 interfaces certified.

IFC4
The next step should have been an IFC version »3x«. However, very few people knew 
where the »x« in the version numbers came from. However, since the »3« was so promi-
nent with IFC2x3, and since IFC2x was already an IFC 3, they wanted a visible difference 
and decided to drop the »x« and make it clear that IFC4 also introduced changes to the 
basic structures. These improvements and new features led to further additions and cor-
rections, resulting in the IFC4 Add2 TC1 version. This version, now in conjunction with the 
so-called RV (Reference View), is also considered technically mature and is the basis for 
certification of the software interfaces.

The new b-Cert certification platform has been developed for IFC4, which has implement-
ed a higher level of automation for testing and can also support different MVDs and IFC 
versions.

Versions IFC4.1 to IFC4.3 have no changes to the core and include extensions to the ap-
plication layer for infrastructure buildings; IFC4.4 will follow, which will include tunnels.

And what comes next?
This is currently under discussion as IFC5. The author's thoughts on this:
The STEP formats are an area of expertise – comparatively few specialists hold the know-
ledge. The choice of supporting tools for software development is therefore limited. One 
could certainly consider replacing the STEP formats with state-of-the-art technical alter-
natives. This would make it easier for younger software developers to get started, and 
there would be more supporting tools available. On the other hand, the huge number of 
IFC files generated to date means that STEP will continue to need to be exported and im-
ported for the foreseeable future. Finally, the Finnish National Library has identified IFC4 
as an archiving format.

If you stick with technical underpinnings that essentially implement the relational model, 
replacing them with more modern variants will ultimately have no noticeable impact on 
users. What users will notice internally when switching from technology that is still rela-
tional is marginal.
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This effect was also seen, for example, when switching from IFC2x3-CV2.0 to IFC4-RV, 
which primarily brings internal technical benefits. The »user experience« with both vari-
ants is very similar. As a result, it is very difficult to motivate software houses to switch to 
IFC4-RV. It is an investment in the future, but with no tangible immediate benefit to the 
client. In addition, support for IFC2x3-CV2.0 cannot simply be turned off because there 
are too many of these files in practice – so both versions must be supported, and this saves 
nothing in development.

This experience shows that a technical improvement that only works internally but is not 
visible externally is not very motivating for software companies.

Are graphs the future product data?
It is worth considering (and some do) whether it would be the time to leave the relation-
al world behind in product modelling and switch to network-like graph structures. Rela-
tional structures reach their limits when hierarchies need to be changed or new aspects 
added. Although this is possible in principle, it is often very time-consuming. In addition, 
other data models are created for specific purposes in buildings, which are used in par-
allel with the IFC. It is unlikely that all these models will be transferred and integrated 
into the IFC, but rather that they will have to be linked to each other (keyword: »linked 
data«) to form a digital twin. Graph-based technologies offer great advantages for map-
ping such digital twins, which are also noticeable in the application. It is no coincidence 
that these technologies are used to map social networks, which are constantly changing 
in terms of both hierarchy and content. Aren't our complex construction projects and 
buildings more like dynamic networks than static hierarchies? The good news is that 
STEP data models can be automatically converted into the formats required for graph 
databases. This means that today's IFC data can be transferred to and used in future 
graph databases.
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IAI International Alliance for Interoperability   
(older: Industry Alliance for Interoperability)

IDM Information Delivery Manual

IDS Information Delivery Specification 

IFC Industry Foundation Classes

IFD International Framework for Dictionaries

ISO International Organization for Standardization 

LOD Level of Development (outdated)

LOG Level of Geometry

LOI Level of Information

LOIN Level of Information Need

MEP Mechanical, electrical, and plumbing (building services) 

MVD Model View Definition

OIR Organizational Information Requirements

ÖNORM Österreichische Norm (Austrian standard)

PAS Publicly Available Specification

PDF Portable Document Format

PIM Project Information Model

PIR Project Information Requirements

Pset Property set

QA Quality Assurance

QC Quality Control

RV Reference View

SE Structural engineering

SIA Schweizerischer Ingenieur- und Architektenverein  
(Swiss society of engineers and architects)

STEP Standard for Exchange of Product model data

TC Technical Corrigendum

UCM Use Case Management

XML Extensible Markup Language
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It is important that data management is carried out and maintained conscientiously. 
 Unstructured storage of collected project data leads to poor data management and in-
creases processing time. Data must therefore be stored systematically and made available 
to all project partners. Conscientious data management, including versioning, is therefore 
important for effective communication and coordination. Digital building models created 
with BIM can represent and describe all information using objects and components. This 
integrates all aspects of the value chain throughout the lifecycle, avoids misunderstand-
ings and improves the basis for decision-making.

BIM introduction in a company
There are many benefits to strategically implementing BIM in an organisation. Digital 
 information models can carry almost all the data sets needed to complete and operate a 
construction project successfully. Conclusions and comparisons can be made at any stage. 
When internal processes/procedures are sensibly digitised, this leads to an increase in effi-
ciency and consequently to cost savings (e.g. operating costs). Good digitalisation  requires 
an analysis of existing processes and possibly an adaptation of these processes to the 
possibilities of digital tools.

Automation can save effort. Systematic, software-based error checking means that 
conflicts are less likely to be overlooked. The visualisations lead to a better and faster 
 understanding of the respective conflict. Conflicts can be resolved more quickly between 
domain designers. A high level of BIM competence also improves the image of an office.

The adoption of BIM is a holistic business decision. Hence, a BIM strategy is developed. 
This includes fundamental considerations about the value gained by introducing digital 
methods, the applications used, training concepts, and process definitions. The strategy is 
like a set of specifications. The desired added value can be improved project control, cost 
truth and transparency, adherence to schedules, high project quality within the set time 
and cost framework, streamlining internal processes, increased efficiency, cost savings, or 
improved communication.

The BIM strategy must be aligned with the organisation's objectives to ensure the 
 investment is well spent. The measures take into account the current performance of the 
company, as well as its goals and other strategies. This is done by performing a gap analysis 
between the target and the actual to identify gaps. The necessary investments in people, 
processes, environment, data, and technology must be aligned with the objectives (more 
efficient allocation of resources). Only then should BIM implementation begin. Implemen-
tation is a strategic process, often requiring the old to give way to the new.

However, there are challenges to implementing BIM. There is often a temporary reduction 
in productivity at the beginning, depending on the initial requirements and objectives. 
The recruitment and training of competent staff must take place at the beginning of the 
implementation. This results in increased initial investment in training, hardware, and BIM- 
capable software. Similarly, the technical infrastructure requirements will be determined. 
These investments are likely to be recouped in the near future. Established contract and 
payment models will need to be redefined. Billing rules also need to be adapted to BIM 
software.
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An organisation needs to know its own BIM maturity level to understand how it performs 
in relation to its competitors. Internal processes, resources and performance of staff and 
IT infrastructure, strategic goals, and objectives determine the BIM maturity stage (e.g. 
according to ISO 19650). There are several levels. At the lowest level of BIM maturity, BIM 
implementation is characterised by the absence of a strategy and the unsystematic use 
of BIM-capable software solutions. At the highest level of BIM maturity, the implementa-
tion strategy and organisational models are continuously reviewed and realigned, software 
solutions are used in a solution-oriented manner, and process changes are introduced 
proactively. 

To do this, the company looks at its internal process management (workflows) and real-
istically assesses the existing skills of its staff. This provides a status quo and a basis for 
defining BIM objectives and an action plan.

A BIM implementation goes hand in hand with the increasing digitalisation of the compa-
ny. As a result, data security becomes increasingly important. Effective data security meas-
ures include a data security plan, data encryption, and establishing an effective  access 
rights structure on server environments or cloud-based platforms. These hierarchies must 
be constantly reviewed throughout their lifecycle to prevent unauthorised access, infor-
mation loss, or information corruption.

Digitisation raises other legal issues – e.g. the question of liability and copyright for the 
content of the digital model or the rights of use for the data.

Steps towards digitalisation are:
• Taking stock, examining the current situation, identifying opportunities,
• strategy concept and development of an action plan,
• selection of tools,
• staff training, and
• ongoing optimisation and monitoring of progress.
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A Viewer is software that only displays the content of models; it can neither check nor 
reuse model information.

The other software applications take model information (released and checked by check-
ing software) and draw on this content for their own uses, calculations, and evaluations.

The choice of software application should always be well considered. Besides suitability 
for use in BIM (information found in the certification), the intended use, as well as acquisi-
tion and maintenance costs, should be considered. The following questions must be con-
sidered: Does the software manufacturer provide good support? Is good training available 
close to the office?

The most important requirements for software applications (especially with regard to in-
teroperability) are summarised in Fig. 2.5.

BIM software applications must therefore
• be able to map, derive, and communicate model content according to the IFC data 
schema / interface (geometric and alphanumeric),

• be able to establish the dependencies of model elements on each other (e.g. what 
floor a wall belongs to or windows in a wall),

• be able to map and read logical structural elements (e.g. MEP systems),
• dynamically derive plans (mainly in PDF and DWG/DXF formats),
• be able to create evaluation lists of model content, and
• have the functionality to integrate with all other BIM-capable software applica-

tions and BIM tools that are not from the same software group.
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Fig. 2.5:  Requirements for BIM applications
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2.4.2 bSDD platform
bSDD is short for buildingSMART Data Dictionary. It is a web-based service for creating and 
using data dictionaries. A data dictionary is a collection of term definitions and the relations 
between them. It can be used to define objects and their attributes, permitted values, ma-
terials, etc. The relations between the individual terms make it possible to create individual 
classification systems, ontologies, data structures, etc. For example, buildingSMART publishes 
the IFC data schema as a data dictionary in bSDD. It contains the IFC classes, standardised 
properties and property sets as well as the hierarchy and relations between the individual term 
definitions (see Fig. 2.10).

The bSDD serves as a central, publicly accessible platform for data dictionaries. This makes it 
possible to link content from different data dictionaries. As a result, project partners working 
in different classification systems can easily translate terms into the other system and improve 

Fig. 2.8:  IFC specification data base of buildingSMART (status: January 2024)
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collaboration. In addition, referencing existing terms enables a consistent and transparent in-
terpretation of data and avoids duplication of terms. The associated ability to organise multi-
lingualism is also seen as an advantage of bSDD.

In addition to publishing data, the bSDD is a source for the automated data processing. Man-
ufacturers can integrate the bSDD into their software and access the data. This allows models 
to be enhanced with information from the bSDD. For example, if a wall is also assigned an 
individual class from the bSDD, the properties and permitted values from that class can be 
automatically transferred.

Any content stored in the bSDD is owned by the person/institution that created (declared) 
it. Other persons/institutions can add their respective translations to such a declaration. The 
bSDD is not a standard, but is owned by buildingSMART. It is based on the open IFD standard 
(International Framework for Dictionaries) of ISO 12006-3.

An example of content published in the bSDD in early 2024 is the dataholz dictionary from 
Holzforschung Austria (see QR code). All structure definitions of tested and certified structures 
for roofs, walls and ceilings from the platform www.dataholz.eu are available in machine-read-
able and human-readable form.

Fig. 2.9:  Structure of IFC (simplified illustration, for a more detailed illustration see Fig. 3.19)
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2.4.3 IDM methodology
The exchange of models and model information between organisational units requires 
technically well defined descriptions, terminology, and interfaces. The IDM (Information 
Delivery Manual) methodology supports the description of information requirements in 
connection with the processes within the lifecycle (%')+$(')'). IDM has been developed by 
buildingSMART and certified as an ISO standard (ISO 29481-1 and -2). These standards 
harmonise the creation and structuring of use cases.

IDMs are created by using BPMN. buildingSMART provides templates for the creation of 
IDMs (see QR code).

Stakeholders along the value chain of an asset use IDMs to describe their information 
needs. The following questions should be answered:

• Who are the stakeholders and what are their interests?
• What model information is needed?
• What additional inputs are needed?
• What does the originator provide and what does the recipient require?

The result is a document consisting of an interaction map / transaction map and/or a pro-
cess diagram and exchange information requirements EIR. The interaction map defines the 
roles involved and their transactions. The process diagram adds a chronological sequence 
of activities. According to ISO 29481-1, each IDM component (interaction map, process 
diagram, exchange information requirements) requires administrative data (header data) 
and a short description of the content, use case, objective and scope of the component.

An IDM thus defines the scope and type of information requirements that must be re-
quested or delivered by specific BIM management functions (roles) at a specific point in 
time (process) (exchange requirements). The description of an efficient exchange in the 
form of an IDM is very important, as the relevant data transmitted must be communicated 
in such a way that the receiving software can also interpret it correctly.

Fig. 2.10:  Standardised properties of property set Pset_WallCommon in the bSDD
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2.4.5 MVD concept
The processes and information defined in an IDM are translated into precise technical 
requirements (machine-readable) in so-called MVDs (Model View Definition). They repre-
sent a process-related subset of the entire IFC schema. The IFC schema defines classes for 
a wide variety of objects and concepts in the building industry that are required for differ-
ent use cases. A classic use case is design coordination between the domains of architec-
ture, structural engineering, and building services (MEP, FM handover). This coordination 
requires classes for objects from all three domains (e.g. walls, columns, pipes). Classes to 
describe actions on the structure are not required. In addition, IFC offers different options 
(classes) for mapping geometry, e.g. only as a surface or according to creation (extrusion of 
a profile). For design coordination software, information about the surface of an object is 
sufficient. MVDs can define such restrictions. They describe a data exchange for a specif-
ic application or workflow (application-specific data exchange requirements) and specify 
software requirements.

MVDs can be
• as wide as almost the entire schema (e.g. for archiving a project) or
• as specific as a few object types and associated data (e.g. for pricing a façade sys-
tem).

They provide guidance for all IFC expressions (entities, relations, attributes, and proper-
ties, property sets, set definitions, etc.). An MVD can define an application-specific view 
for each project engineer and, thus, specify a subset or filtered view of the IFC (e.g. a lim-
ited element or data set). This defines »what« and »how« should be passed. Similar to IFC 
in XML, a MVD is machine-readable by mvdXML.

Documenting an MVD allows the exchange of these data to be repeated and provides 
consistency and predictability across a variety of projects and software platforms. As 
different MVDs also require different software implementations, costumers should not 
 develop their own MVDs, but should refer to the official MVDs to be used in projects. BIM 
implementation documents (EIR and BEP) refer to MVDs in the data formats to be used 
and in the transfer configuration specifications. The most common MVDs are:

IFC2x3 – Coordination View CV2.0: Spatial and physical components for design coordina-
tion between the domains of architecture, structural engineering (structural analysis), and 
building services (MEP, FM handover).

IFC4 – Reference View RV: Simplified geometric and relational representation of spatial 
and physical components to reference model information for design coordination between 
the domains of architecture, structural engineering, and building services.

IFC4 – Design Transfer View DTV: Advanced geometric and relational representation of 
spatial and physical components to allow the transfer of model information from one tool 
to another. It is not a »back-and-forth« transfer, but a more accurate one-way transfer of 
data and responsibility.

The MVD, in interaction with the other ISO and buildingSMART standards, permits the 
application of the process specifications of an IDM using subsets of the IFC data structure 
to transport the required data using the bSDD.
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IFC schema used (e.g. IFC4) and other rules of the IFC specification (e.g. a polyline must 
not contain duplicate points). In addition to conformance to the IFC standard, conform-
ance to referenced classifications from the bSDD can be checked, if available in the IFC 
file. Fig. 2.12 shows the Validation Service interface including the test results of an Archi-
cad test model. This model is publicly available on the TU Wien research data platform 
(see QR code). Apart from the content of the bSDD, the Validation Service does not check 
the actual content of an IFC file, such as the presence of special properties. It also cannot 
check IFC files against IDS requirements. The Validation Service is used for technical vali-
dation of an IFC file, not for content validation.

Software vendors can use the Validation Service to validate their IFC implementation 
(currently limited to exported IFC files). For IFC users, the Validation Service allows them 
to check the quality of the IFC files they receive. Overall, this can improve the techni-
cal quality of IFC files and thus increase interoperability between different BIM software 
 applications.

In the future, this system might be used for the official certification of buildingSMART 
software. The validation service is currently available as a beta version and can be used by 
anyone with a free buildingSMART account.

Fig. 2.12:  Web interface of the buildingSMART validation service (Status: January 2024)
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2.4.8 BCF comments
BCF stands for BIM Collaboration Format and is an open data format for model-based 
communication. Introduced in 2009 by Solibri Inc. and Tekla Corporation, it was subse-
quently adopted by buildingSMART International as part of the openBIM standard.

BCF is used to simplify the exchange of information during the work process between 
different software products (based on the IFC exchange format), thus enabling traceable 
communication of problems or changes. The current version BCF 3.0 allows the transfer of

• model-related comments (issues),
• the affected elements in the model (via the object GUIDs), and
• reproducible screen clippings

as XML-formatted data between different BIM software applications. This model-based 
communication improves coordination. Thus, information about problems in the model 
(problem report and status), their location, viewing direction, component, remarks, user, 
time, or even changes in the IFC data model can be exchanged in a targeted manner. The 
goal is to transfer the relevant information and not the entire model. The scope of the 
functions for the transfer of properties between different models will be expanded in the 
next versions of BCF.

BCF is integrated in all common BIM software applications. In some cases, special addi-
tional modules (AddOns) are required to extend the range of functions.

Fig. 2.13:  Example of a BCF use in a project
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Model-based collaboration not only concerns quality management in the overall model, 
but also (first) collaboration at model level. According to openBIM, every domain planner 
who supplies model data creates it in its own software application (authoring software) as 
a domain model. Due to the size of the data, this can consist of sub-models, all created 
in the same (native) software application. The exchange of domain models takes place via 
the IFC interface. All domain models then flow together in the (federated) overall model.

In contrast, there is the system of a central model in which all domain planners work to-
gether using one software application (software family). This is referred to as closedBIM. 
Mixed forms are also possible. A domain planner can work together with his planning part-
ners in closedBIM, but operate the (federated) overall model for coordination based on 
openBIM via IFC.

Quality management and the coordination of domain models in the overall model should 
always take place in a separate software application (checking software). This checks and 
evaluates the model data independently. Communication takes place digitally. Problem 
points are always transmitted in report form. This is done in PDF format for documenta-
tion purposes and in BCF to allow the domain planners to see the problem directly in their 
software applications. Like all project communication, the exchange of model data and 
reports (PDF and BCF) takes place via the CDE provided for this purpose.

Fig. 2.20:  Collaboration in an openBIM project
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Fig. 2.21:  Collaboration in a closedBIM project (left) or a hybrid of closedBIM and openBIM (right)

!"#$%&'()( * (+#,-.(/0123&45&

2.5 Organisation

!"# $%&'()*+,-../(0102





65

An improved method is to use a data structure tool (Section 2.3.3) that centralises the defi-
nition and mapping of classifications and properties/property sets (Section 3.2.3) for mul-
tiple software products and the IFC data schema or MVD (Section 3.2 and Section 3.3). At 
the same time, these are linked to the service specifications (Section 2.5), project phases, 
and %')+$(')' (Chapter 4) in a database. In addition, classifications and properties from the 
bSDD (Section 3.8) can be directly integrated using an API. The results are software-spe-
cific templates or the IDS standard (Section 3.7), which can be imported directly into the 
software if the software supports the standard. Manual input into the modelling or check-
ing software is no longer required. Who performs these activities in the data structure tool 
depends on the project and organisation. The client may provide the data structure tool 
centrally and/or each actor may use their own data structure tool.

Fig. 3.2:  Using data structure tools to manage model information requirements
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ISO 19650-1/2/3/4/5(/6)
ISO 19650-1/2/3/4/5(/6) contain process specifications that define BIM services and their 
implementation. Part 1 contains the description of terms and principles. Part 2  describes 
information management in the planning, construction, and commissioning phases. Part 3 
includes the operating phase of the assets. Part 4 describes the information exchange 
and Part 5 the specification for safety aspects of BIM, digitised buildings, and smart asset 
management.

3.1.2 European standards
In 2015, the standardisation committee CEN/TC 442 »Building Information Modeling 
(BIM)« was founded at European level. The committee is to develop a structured series of 
standards and reports. The aim is to determine the methodology for defining, describing, 
exchanging, monitoring, and recording asset data, as well as the secure handling of such 
data, semantics, and processes with the corresponding links to geodata and other external 
data. This technical committee consists of four working groups:

• »Strategy and planning« 
• »Exchange Information« 
• »Information delivery specification« 
• »Data dictionary« 

EN 17412-1
EN 17412-1 is a European standard that deals with the level of information need (LOIN) 
of Building Information Modelling (BIM). It sets out the concepts and principles for defin-
ing information needs and information delivery using BIM. This standard is important for 
defining the level of detail and scope of information required based on use cases that are 
exchanged and delivered throughout the lifecycle of buildings (see Section 3.6). 
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Fig. 3.4:  Coordination model as a federated model
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EN 16310:2013
At European level, EN 16310 was published in 2013. This standard deals with the stand-
ardised classification of planning services. This document defines terms relating to 
 engineering services. A harmonised glossary of key terms from the construction industry 
at European level is intended to promote free competition in the EU. At the same time, 
it is intended to reduce problems in cross-border co-operation resulting from different 
interpretations of relevant terms in the various European countries. The focus is on the 
entire engineering services sector (construction of buildings, infrastructure, and industrial 
plants). The life cycle of construction facilities is divided into several phases/stages, which 
are subdivided into sub phases / sub stages (see Fig. 3.5). These phases are compared with 
phases from other countries and standards in Chapter 4 (Fig. 4.3 and Fig. 4.4).

3.1.3 Standards in Austria
ÖNORM A 6241-2
The national standards for digital modelling are summarised in the separate digital stand-
ards group ÖNORM A 6241:

• ÖNORM A 6241-1:2015 »Digital structure documentation ― Part 1: CAD data 
structures and building information modeling (BIM) ― Level 2«

• ÖNORM A 6241-2:2015 »Digital structure documentation ― Part 2: Building in-
formation modeling (BIM) ― Level 3-iBIM«

!"#$!%&'()

!"#$ %&'()*$+*,-.
!"/ 0,+12)++$3&+)

#"# 4'56)3*$121*1&*152
#"/ 7)&+18191*.$+*,-.
#": 4'56)3*$-);121*152

/"# <523)=*,&9$-)+1>2
/"/ 4')91?12&'.$-)+1>2$&2-$-)@)95=)-$-)+1>2$A0BCD
/": E)3F213&9$-)+1>2$5'$7GGH
/"I H)*&19)-$)2>12))'12>

:"# 4'53,')?)2*
:"/ <52+*',3*152$352*'&3*12>

I"# 4') J352+*',3*152
I"/ <52+*',3*152
I": <5??1++15212>
I"I K&2-$5@)'
I"L M)>,9&*5'.$&=='5@&9

L"# N=)'&*152
L"/ %&12*)2&23)

O"# M)@&?=12>
O"/ H1+?&2*912>

!%&'()

*+ ,-.%.&%./(

0+ ,-.%.&%.1-

2+ 3().'-

4+ 5617"6(8(-%$9,:;

<+ =1-)%6"7%.1-

>+ ?)(

@+ A-BC1DCE.D(

G
2-

J5
;J

91
;)

$
+

*&
>

)
0)

;5
')$

,+
)$

+
*&

>
)

P
+

)$
+

*&
>

)

<
52

+
*'

,3
*1

52
$

+
*&

>
)

4'
5-

,3
*$

+
*&

>
)

!"#$%&'%()*(+,-+(*

Fig. 3.5:  Phases / stages of a project / asset according to EN 16310

!"#$%&'()( * (+,-#./&,(0.123&,4&

3.1 Standardisation

BIMcert Handbook 2024



71

The ASI summarises the content of its standards as follows:

ÖNORM A 6241-1 regulates the technical implementation of data exchange and data 
storage of building information for structural engineering and related space-forming civil 
engineering structures required during the planning and life cycle management of real 
estate, including the alphanumeric data contained in these building models. This ÖNORM 
also contains the most important terms, structures, and visualisation principles. It speci-
fies the basic techniques for data transfer of two-dimensional CAD files and for »Building 
Information Modeling« (BIM).

ÖNORM A 6241-2 regulates the technical implementation of a uniform, structured, multi-
dimensional data model for buildings and related, space-creating structures in civil engi-
neering, based on Building Information Modelling Level 3 iBIM. This ÖNORM also creates 
the basis for a comprehensive, uniform, product-neutral, systematised exchange of graph-
ical data and the associated factual data based on IFC and bSDD.

While ÖNORM A 6241-1 defines the general exchange of CAD files between project par-
ticipants, ÖNORM A 6241-2 defines the basics for an openBIM data exchange based on 
IFC and bSDD. 

ÖNORM A 6241-2 was published before ISO 19650-1. As a result, the terms are differ-
ent between the standards. The terms according to ISO 19650-1 are therefore shown in 
brackets to the respective term from ÖNORM A 6241-2 when they are mentioned for the 
first time. Section 7 »Level of detail« in ÖNORM A 6241-2 is currently being revised. The 
first section of the standard defines general terms. This is followed by a description of the 
project model (ISO 19650: project information model). A project model is created based 
on the client's requirements (EIR). This project model consists of partial models (domain 
models), which can be divided into sub-models (see Fig. 3.6).
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Fig. 3.6:  Representation of a project model
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ÖNORM A 7010-6
ÖNORM A 7010-6 was published in 2019 and describes the information requirements 
of clients and operators for BIM projects. This description is provided generically in tab-
ular form for typical spatial elements (such as land, buildings, floors) and operationally 
relevant equipment elements (such as doors, windows, relevant components of ventila-
tion systems/fire alarm systems). All relevant information required for maintenance, care, 
 inspection, servicing, or replacement is defined. The subsequent description of the specific 
implementation based on the IFC specification is provided in the planned ÖN A 6241-3.

ÖNORM A 2063-2
ÖNORM A 2063-2 is a technical standard that deals with the exchange of data in elec-
tronic form for the tender, award, and invoicing (procurement) phases, in particular con-
sidering the Building Information Modeling (BIM) planning method. This standard specifies 
the structure of data structures that are exchanged automatically between various parties 
involved in the construction process. ÖNORM A 2063-2 covers specific areas such as 
 element lists (procurement elements) and parameter lists. The element list serves as a link 
between the service items and the IFC model.

3.1.4 Standards in Switzerland
At the present time (spring 2024), the following standards are available in Switzerland in 
connection with the application of the BIM method:

SIA 2014 – CAD data exchange – Layer structure and layer key
Structure and exchange CAD data in a standardised form.

SIA 4013 – CAD data exchange guidelines – Organisation and planning
Establishment of a regulation for CAD data exchange in the so-called CAD project manual.

SIA 405 – Geodata on supply and disposal lines
Basis for the derivation of a cross-media line cadastre from various plant information of 
the individual plant information models.

SIA 4008 – Pipeline cadastre – Guide to standard SIA 405
The guide serves as an application aid for the standard and contains additional thematic 
explanations.

SN EN ISO 19650
The following standards cover the organisation and digitisation of information on build-
ings and engineering services, including building information modelling (BIM) – (Informa-
tion management with BIM):

• SN EN ISO 19650-1:2018: Part 1: Concepts and principles
• SN EN ISO 19650-2:2018: Part 2: Delivery phase of the assets
• SN EN ISO 19650-3:2020: Part 3: Operational phase of the assets
• SN EN ISO 19650-4:2022: Part 4: Information exchange
• SN EN ISO 19650-5:2020: Part 5: Security-minded approach to information 

management
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3.1.5 Standards in Germany
The Verein Deutscher Ingenieure e.V. (VDI) (Associations of German Engineers) publishes 
numerous guidelines on the subject of BIM:

VDI 2552 Part 1 (2020) »Building Information Modeling — Fundamentals«
VDI 2552 Part 2 (2022) »Building Information Modeling — Terms and Definitions«
VDI 2552 Part 3 (2018) »Building Information Modeling — Model-based quantity determi-

nation for budgeting, time scheduling, contracting and accouting«
VDI 2552 Part 4 (2020) »Building Information Modeling — Requirements for data ex-

change«
VDI 2552 Part 5 (2018) »Building Information Modeling — Data management«
VDI 2552 Part 6 (2023) »Building Information Modeling — Facility management«
VDI 2552 Part 7 (2020) »Building Information Modeling — Processes«
VDI/bS-MT 2552 Part 8.1 (2019) »Building Information Modeling — Qualifications — Fun-

damental knowledge«
VDI/bS-MT 2552 Part 8.2 (2022) »Building Information Modeling — Qualifications — Ad-

vanced knowledge«
VDI/bS-MT 2552 Part 8.3 (2022) »Building Information Modeling — Qualifications — 

Skills«
VDI 2552 Part 9 (2022) »Building Information Modeling — Classification systems«
VDI 2552 Part 10 (2021) »Building Information Modeling — Employers information re-

quirements (EIR) and BIM execution plan (BEP)«
VDI/bS 2552 Part 11.1 (2021) »Building Information Modeling — Information exchange 

requirements for BIM use cases«
VDI/bS 2552 Part 11.2 (2022) »Building Information Modeling — Exchange requirements 

— Slots and openings«
VDI/bS 2552 Part 11.3 (2020) »Building Information Modeling — IExchange requirements 

— Formworks and scaffolding systems (in-situ concrete)«
VDI/bS 2552 Part 11.5 (2023) »Building Information Modeling — Information exchange 

requirements — Elevator technology«
VDI/bS-EE 2552 Part 11.8 (2023) »Building Information Modeling — Exchange require-

ments — Factory planning«
VDI/DIN-EE 2552 Part 12.1 (2020) »Building Information Modeling — Structural descrip-

tion of BIM use cases«
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BIM users usually encounter IFC files when they export, import, or check models as IFC. 
These IFC files are structured according to the respective file format, containing entities 
as defined by the IFC data schema. The IFC standard is based on several existing technolo-
gies (see Section 1.2), which is why various underlying data modelling languages and appli-
cable file formats are described in the IFC scope of definition. By far the most common file 
format is the STEP Physical File in accordance with ISO 10303-21. The file extension is .ifc 
and can be opened and read with a standard text editor. The structure is described by the 
data modelling language EXPRESS, which is regulated in Part 11 of the STEP standard (ISO 
10303-11). In addition to the textual notation, the standard defines a graphical notation, 
EXPRESS-G, to represent the data. The documentation of the IFC4.3 data schema contains 
illustrations using EXPRESS-G. Various file formats are offered for the exchange of specific 
model data. The STEP Physical File is also available in a compressed version, zipping an IFC 
file using a ZIP file. In this case, the file extension is .ifczip. Other options include the use 
of XML instances (extension .ifcXML). The structure of the XML file is defined as an XML 
Schema Definition (XSD for short). All file formats are based on the same IFC data schema, 
with the representation of the data depending on the respective file format. 

In summary, the IFC data schema describes the structure and relation of geometric and 
alphanumeric data as well as their semantics. It comprises standardised declarations (ele-
ment entities – e.g. !"#23%%, !"#:;&%<&(') as well as the respective associated standardised 
specifications for their alphanumeric (property sets and properties) and geometric descrip-
tion. It also contains options for describing relations between elements. Based on this 
 description in the data schema, the information for a building (geometric and alphanumer-
ic information) is contained in the respective format, with the STEP format (file extension 
.ifc) being the most commonly used.

An important note for understanding: Some entities described in the IFC data schema (e.g. 
!"#=..+, !"#,%*)*(+ ) are used to organise subordinate entity definitions and do not appear 
in the actual file (e.g. .ifc, .ifcxml). These are so-called abstract entities. 
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Example data schema, file format, and file
Exemplary for the entity wall (!"#23%%), Fig. 3.9 and Fig. 3.10 show how the IFC data 
schema is linked to the file using STEP (.ifc) and XML (.ifcxml) file formats, respectively. 
The documentation of the IFC data schema in accordance with ISO standard 16739-1 is 
 depicted in the upper section of Fig. 3.10, listing the required attributes for an !"#23%% in 
the STEP format. The lower part of the image shows the file section of a wall in STEP file 
format,  including the link to the IFC data schema. The IFC data schema is a specification 
that  defines which information must be contained in the respective file formats. In addi-
tion, the extract from the .ifc file illustrates the main advantage of the IFC format over 
conventional native formats: The data in the .ifc file is unencrypted and can therefore be 
read with any word processing software (e.g. in a text editor).

Fig. 3.9 shows the same data information for the same wall as Fig. 3.10, but in XML format. 
The structure of this data is defined by an XSD file (XML schema definition), which serves 
as a template for the XML format.

3.2.2 Basics of IFC data schema
This section provides an insight into the development of IFC (in addition to Section 1.2), its 
underlying data modelling language, and the structure of the data schema.

3.2.2.1 Development and versioning of IFC
In the 1980s, the standardisation framework »STEP – Standard for the Exchange of Prod-
uct model data« was defined for the first time in the ISO 10303 standard to create uniform 
interfaces between heterogeneous CAD systems. In the mid-1990s, a group of engineer-
ing firms, construction companies, and software manufacturers, including Autodesk, Bent-
ley, and Nemetschek, came together to form the International Alliance for Interoperability 
(IAI), which was later renamed »buildingSMART«. Their aim was to make standardisation 
in the construction industry more efficient. In 1996, buildingSMART published the first 
version of the Industry Foundation Classes: IFC1.0. Software manufacturers implemented 
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Fig. 3.9:  File excerpt for a wall in XML format (file extension .ifcxml)
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the standards in their products, which buildingSMART published free of charge and ven-
dor-neutral, independent of ISO certifications. In 2007, version IFC2x3 TC1 was released, 
which was ISO-certified for the first time (ISO/PAS 16739:2005). The fourth version, 
IFC4, was published in 2013 and certified as ISO standard ISO 16739 »Industry Founda-
tion Classes (IFC) for data exchange in the construction industry and asset management«. 
By 2018, IFC4 had been revised in several stages to become IFC4 ADD2 TC1 (published 
as ISO 16739-1:2018). Notably, the requirements of the software industry from the soft-
ware certification processes for the MVD Reference View were incorporated into this revi-
sion. The most current version is IFC4.3 ADD2 published as ISO 16739-1:2024 in January 
2024. All previously published versions of IFC, presented in Fig. 3.11, can be found in the 
»IFC Specifications Database« from buildingSMART.

Fig. 3.10:  IFC data schema and STEP data schema
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3.2.3 Contents of an IFC file
This section deepens the understanding of the IFC data schema by taking a detailed look 
at the contents of an IFC file, supported by examples in the STEP file format. To reduce 
complexity and facilitate understanding, the description focuses on selected aspects of 
the IFC data schema rather than its entirety. To ensure a clear and comprehensible de-
scription, the content of the IFC file is divided into the following five categories:

Fig. 3.17:  Represenation of inheritance of the entity IfcWall in the IFC data shema
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For building constructions, the entities !"#9&+*, !"#:;&%<&(', and !"#:;&%<&('9+.5*6 form the 
spatial structure (i.e. construction site, building, and storey). In the case of linear structures, 
for example, the spatial structure includes !"#9&+*, !"#=.3<, and !"#=.3</35+. The spatial 
elements are linked to a hierarchical project structure via relation objects of the !"#=*%8
$''5*'3+*0  entity; this is described below as a spatial relation. However, geometric loca-
tion information is not passed on via the spatial relation, but rather using !"#E.#3%/%3#*8
)*(+  or !"#E.#3%E&(*35/%3#*)*(+ (linear structures), described as spatial placement.

Spatial relation – building construction
The spatial relations in building construction remain unchanged within IFC4.3. Fig. 3.29 
shows the linking of the !"#973+&3%9+5;#+;5* elements using !"#=*%$''5*'3+*0  for building 
construction. The spatial relation takes place in the following order: site, building, and 
(finally) storey. The relation entities !"#=*%-.(+3&(*<!(973+&3%9+5;#+;5* are used to assign 
components to the !"#973+&3%9+5;#+;5* elements. It is worth noting that each component 

!"#$"%&'&"()*$+

!"#$%&'()*

!+,#$%&')-(.!++#$%&/-00 !+1#$%&/-00

!2#$%&34(05(67')8.*9 !:#$%&34(05(67')8.*9

!;#$%&34(05(67 !<#$%&34(05(67

,+-.'&(/012+3'

,+-.'+4012+3'% ,+-.'+4012+3'%

,+-.'&(/012+3'

4+5&(+%.6
17&-4&(/
%+3'&"(

+-+#+('

,+-.'&(/8'973'79+

,+-.'+4012+3'% ,+-.'+4012+3'%

,+-.'&(/8'973'79+

,+-.'+4:-+#+('% ,+-.'+4:-+#+('%

,+-.'+4:-+#+('%

!+1#$%&=*0>86)-(6*5
$6'?-)(-0').4&)4.*

!1#$%&=*0@77.*7-)*A

!+B#$%&=*0>86)-(6*5
$6'?-)(-0').4&)4.*

$.9'&.-

+-+#+('

!"#$"%&'&"()*$+

!"#$"%&'&"()*$+

!+#$%&=*0@77.*7-)*A

Fig. 3.29:  Spatial relation in building construction (IfcRelContainedInSpatialStructure)
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can only be assigned to one !"#973+&3%9+5;#+;5* element. However, if a component, such as 
a cross-storey facade element, belongs to several spatial objects, an additional assignment 
can be made using the relation entity !"#=*%=*"*5*(#*<!(973+&3%9+5;#+;5*. Elements of 
all child entities of !"#,%*)*(+  (e.g. !"#23%%, !"#$%35)) can be linked to !"#973+&3%9+5;#+;5* 
elements. In the example shown in Fig. 3.29 an instance of the entity !"#9+3&5 is linked to 
an element of the entity !"#:;&%<&(' and two instances of the entity !"#23%% are linked to 
an element of the entity !"#:;&%<&('9+.5*6.

Spatial placement – building construction
The spatial relation described above enables the exact assignment of elements (e.g. !"#8
23%%) to the entities/elements of the spatial structure (!"#973+&3%9+5;#+;5* elements). Con-
sequently, the spatial placement of the elements and the geometric referencing must now 
be defined. While the spatial placement does take place via the same !"#973+&3%9+5;#+;5* 
elements, !"#E.#3%/%3#*)*(+ is used instead of relations. For this purpose, an origin (!"#8
9&+*) is defined, with each additional !"#973+&3%9+5;#+;5* element receiving its own rela-
tive origin, referring back to the previous one. In the example presented in Fig. 3.31 and 
Fig. 3.32, the starting point is defined with !"#9&+*, containing the longitude and latitude. 
An X-Y-Z offset is then specified using !"#E.#3%/%3#*)*(+ and defines the global origin 
for all buildings on this site (!"#9&+*). The buildings (!"#:;&%<&(') also have a relative origin, 
which can differ from the origin of the site (!"#9&+*) by an X-Y-Z offset. This process also ap-
plies to the relative origin of the storey, which normally comprises only a shift in the Z-axis 
(height). The relative origin of a component (e.g. !"#23%%) in turn refers to the origin of the 
storey, where a shift in the X-Y-Z direction can also take place via !"#E.#3%/%3#*)*(+. The 
geometric representation, i.e. the individual polypoints of the component (e.g. !"#23%%), 
refer to the component origin.

Fig. 3.32 shows the spatial placement using an IFC STEP file example. In the example 
shown, the positions of the origin of !"#9&+* and !"#:;&%<&(' are identical (X-Y-Z offset = 0). 
The floor origin for the first floor is 3 metres above the building origin. !"#23%% starts at a 
distance of X=8 m and Y=2 m from the storey origin.
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Fig. 3.30:  Spatial relation in STEP format
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Spatial relations – linear structure (infrastructure)
The spatial relations of linear structures are based on the same principle as in building 
construction additionally supplemented by !"#973+&3%9+5;#+;5* elements. The starting 
point for the spatial structure is, as before, !"#9&+*. An exemplary spatial relation of %"#8
:5&<'*  is presented in Fig. 3.33, with the same concept applicable to !"#=3&%L36 and 
!"#B=.3< . It is even possible to use a combination of these elements. The connection 
between the !"#973+&3%9+5;#+;5* elements is made via the relation entity !"#=*%$''5* 8
'3+*0. Components (e.g. !"#9&'(3%) are assigned to the !"#973+&3%9+5;#+;5* elements via 
the  !"#=*%-.(+3&(*<!(973+&3%9+5;#+;5* entity. Each component (!"#,%*)*(+ ) may only be 
 assigned to one !"#973+&3%9+5;#+;5* element. Components can also be assigned directly to 
an !"#N3#&%&+6, as is the case with !"#$%&'()*(+  in Fig. 3.33. The child entities of !"#N3#&%&+6 
and !"#N3#&%&+6/35+ can be further subdivided using the PredefinedType.

!"#$%&'() *+!,&%&'()

"-%$%#
.%&) "-%$%#

/'%!(%#$

"-%$%#
&"0+.&"-)1

"-%$%#
2345,!!

&"0+.&"-)1

Fig. 3.31:  Spatial placement in building construction
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Fig. 3.32:  Representation of spatial placement in STEP format 
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Spatial placement – linear structure (infrastructure)
This section deals with the spatial placement of linear structures, with the IFC4.3 data 
schema enabling various geometric representations and spatial placement options. One 
possible variant is described to illustrate the underlying concept. 

The starting point for the spatial placement is !"#9&+*, which defines the origin of !"#B=3&%L36 
via !"#E.#3%/%3#*)*(+. The origin of !"#=3&%L36 is in turn linked with !"#E.#3%/%3#*)*(+ 

!"#$"%&'&"()*$+

!"#$%&'()*

!+#$%&,-(./*01-)

!2#$%&,-(./*3 !4#$%&51(6718

,+-.'&(/012+3'

,+-.'+4012+3'% ,+-.'+4012+3'%

,+-.'&(/012+3'

+-+#+('

,+-.'+4012+3'% ,+-.'+4012+3'%

,+-.'&(/5'673'76+

,+-.'+48-+#+('% ,+-.'+48-+#+('%

!""#$%&5*69//-*/1)*:

!";#$%&5*6<=>)1(>*.
$>'?1)(16')-@&)@-*

$.6'&.-

+-+#+('

!"#$"%&'&"()*$+

!"#$"%&'&"()*$+

!A#$%&5*69//-*/1)*:

+9/9:;<3=.-- >:;<35&/(.->:?

!"B#$%&5*6<=>)1(>*.
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,+-.'&(/5'673'76+
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!D#$%&,-(./*01-)

!"A#$%&5*6<=>)1(>*.
$>'?1)(16')-@&)@-*

,+-.'&(/5'673'76+

Fig. 3.33:  Spatial relation of linear structures (infrastructure)
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3.2.4 Epilogue
Section 3.2 provided an overview of the main options for assigning information in the 
IFC data schema. However, even more comprehensive functionalities, which have not 
been covered in this section, are available within the schema. One example is !"#O5.;7 , 
which allows for the grouping of individual elements and thus structuring entire systems 
in the field of technical building equipment (MEP). Another useful element is !"#$((. 8
+3+&.(, which can be used to display 2D graphics, dimensions, loads, internal forces, and 
texts in IFC. In principle, the IFC data schema enables an extensive information exchange 
between different software products. In cases where information (e.g. between software 
applications) cannot be transferred correctly, the reason does not lie within the (very well 
documented) IFC data schema, but rather within the import and export functionalities of 
the software application.

Student assistants Linda Ratz and Katharina Winkler supported the authors with their 
bachelor theses during the preparation of this section.
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BCF can also be used in different ways during the service phases:
in the design phase:

• Documentation of quality assurance/quality control (QA/QC),
• identification of design coordination problems (collision detection) between 
domain models, and

• commenting on design options, object alternatives and materials.

in the tender and award (procurement) phase:
• Coordination of the tender and clarifications and
• cost and supplier information for objects, assemblies and/or systems.

in the construction phase:
• Quality assurance/quality control (QA/QC) of installation records,
• tracking the availability of articles/materials and coordinating replacement 
products, and

• collection of last-minute information for handover to the client/owner/operator.

in the operation phase:
• Information on handover models in the event of changes to the system and its 

many elements during operational use and
• owner's notes on necessary improvements.

The comments in BCF comments should always be precise, brief, and neutral. The selected 
viewing positions on the model content should always be clearly displayed (through vis-
ibility and colouring). The status of the BCF comments should also always be kept up to 
date. The status should be set to »closed«, especially when problems have been solved. 
These guidelines enable a good workflow between all project participants and ensure that 
the BCF functionality can also be used clearly outside of your own software applications.

Regardless of the time and use, BCF comments should always be exchanged via a defined 
platform in the interests of transparency and consistency. This can be the CDE of the 
respective project or an additional web-based collaborative platform intended for this 
purpose. A good platform always provides a good overview of the status of a project via its 
functionalities and visualisations – this can be mapped via the BCF comments. By assigning 
them to groups (information management functions and domain models), responsibilities 
in the problem areas and the status of all BCF comments, not only can individual critical 
points be identified, but critical project performance can also be recognised in time.

The following images show typical BCF comments. The problem description, status, due 
date, and responsibility are shown in the centre. The corresponding views (viewpoint with 
camera position on selected model elements) can be seen on the right.
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Fig. 3.41:  Example for BCF – overlap of ventilation with ceiling

! ! "#$

! ! "#$%&'(&)*"+!,+#-
! ) ,.,/)
! ( /&0(.,&
! "&)!#-)+$+%+,1

Fig. 3.42:  Example of BCF – components too close to each other
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3.6 Level of Information Need (LOIN) and level of detail (LOG, LOI)
Paul Curschellas (guest author), Tina Krischmann

This section describes the method for defining and determining the level of information 
need required by the actors involved at a specific point in time. The method for defining 
the Level of Information Need is standardised in EN 17412-1. 

The ISO 19650 series of standards identifies the processes and roles in the provision 
of information from the perspective of the information receiver (appointing party) and 
the information supplier (appointed party). In addition, EN 17412-1 (Building Information 
Modelling – Level of Information Need – Part 1: Concepts and Principles) provides the 
methodological basis for defining the level of information need.

In the context of information management, the Level of Information Need (LOIN) de-
scribes the client's requirement for information regarding the depth of geometric and 
alpha numeric information, as well as the expected documentation, such as the delivery 
by the provider of information. The rules for defining the level of information need are an 
essential part of the EIR and BEP regulations and part of the client's requirements. They 
serve as the basis for a smooth process flow within a project – however, the gradations as 
such are not standardised. Rather, it is the respective conditions, the project goals, appli-
cation goals and the use cases based on these that form the basis for narrowing down and 
defining the level of information need.

The information requirements of the LOIN are therefore derived from the needs of the 
use cases that are conducted at certain points in the project. The LOIN comprises the 
geometric (LOG) and alphanumeric (LOI) definitions of the domain models as well as the 
associated necessary documentation (DOC).

By answering the needs of the individual use cases of the rules and regulations, it is pos-
sible to avoid the geometric modelling and the information of the model elements with 
the alphanumeric information being too much (thus unnecessary) or too little (thus over-
looked) in the project.

! "#$%&%"#'( )'* !+'*
!"# $%!"&' $%!"( $%!")*

,*-*./ "0 1#0"23+&%"#/4**$/( ,514

.*-*. "0 $*&+%.
+,-&

,56
.&(/&*0#

,51
)+1")'2/&0,34

758
5(32/&'* 4

9::"%#&*$ ; +2&<

9::"%#&%#=; +2&<

Fig. 3.48:  Definition of the Level of Information Need (use cases) is answered by the level of detail 
(2 steps)

!"#$%&'()( * (+,-#./&,(0.123&,4&

3.6 Level of Information Need (LOIN) and level of detail (LOG, LOI)

BIMcert Handbook 2024



117

The development, provision, coordination, and maintenance of the geometric and alpha-
numeric elaboration in the various domain models and the associated documentation are 
thus subject to a controlled environment that always offers demonstrable benefits via the 
use cases. This type of communication of information requirements offers the advantage 
right from the start of the project that the client and contractor have a good insight into 
the scope of the project and the effort involved can be easily estimated and agreed by the 
parties involved (contracts and provisions).

3.6.1 Methods in EN 17412-1 vs. established practice
Practical experience has shown that the acronyms »LOG« and »LOI« and the definitions of 
their »classes 100–500« are not really suitable for precisely describing an expected deliv-
ery object. The definitions for model-based collaboration have so far been made without 
deriving and recording the requirements, the process, and the responsibilities in relation to 
the use case. This could lead to inconsistencies in the coordination of those involved and 
opened room for interpretation in the regulations made. This meant that the information 
required for a building could not be provided reliably and without contradictions.

The previous provision of the LOG and LOI levels of detail simplifies communication for 
model data implementation and data delivery. However, it is strongly advised against bas-
ing the level of information need solely on this or agreeing this contractually. The clear 
recommendation here is to derive this from the use cases in the project-related rules and 
regulations.

The method for determining the LOIN in EN 17412-1 is based on two steps:
Step 1:  Definition of the prerequisite
  why, when, who, what
Step 2:  Definition of the Level of Information Need for
  geometry, alphanumeric, and documentation
  how

The steps required to determine the level of information need according to this method 
are described below.

3.6.2 Procedure for determining the Level of Information Need
Step 1 – Prerequisites
To determine the LOIN in line with requirements, the necessary prerequisites must first be 
clarified. However, they are not themselves part of the LOIN.

Definition of the prerequisites (why, when, who, what):
Why The purpose and intended use, applications, and utilisation, form the basis of the 
 information supply.
When Milestone information delivery, time at which a specific delivery object is expected.
Who  Actors in the project who are information receivers (appointing parties) or 
 information creators (appointed parties).
What Information content that is defined at a certain level of information need.
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Step 2 – Level of Information Need
In the second step, the »how« or the definition of the level of information need, the type 
of information must be designated. In SN EN 17412-1:2020, three categories are used to 
designate the type (characteristic) of information delivery. The aim is to provide informa-
tion that can be interpreted by machines and humans.

1. Geometry   Information defined as detail, dimension, position (localisation), 
   visual appearance and parametric.
2. Alphanumeric Information that is identified via unique keys (source) and labelled
   via attributes and properties.
3. Documentation Information that represents the delivery result at a specific point in 
   time.

3.6.3 Processing in practice (in a project)
Over the course of the project, the requirements for the level of information need, geo-
metric information (LOG), alphanumeric information (LOI) and documents (DOC) can in-
crease and decrease. This is related to the requirements of the respective use case, such 
as approval planning, cost determination, tendering, production and assembly planning, 
documentation for operation (FM) at the time the as-built model is handed over to facility 
management. Based on a use case (= »why«), the model elements concerned (element 
classes = entities) are assigned the necessary requirements (= »what«) in terms of their 
geometry (LOG) and alphanumeric (LOI), which they must represent at a certain point in 
time (= »when«). The production of this depth of information is the responsibility of the 
responsible actor (= »who«).

Fig. 3.49:  Step 1 in the definition of the Level of Information Need – prerequisites (Source: Bauen digital 
Schweiz, see QR code)
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Fig. 3.50:  Method for defining the »Level of Information Need« in two steps according SN EN 17412-1 
(Source: Bauen digital Schweiz, see QR code)
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The LOG and LOI levels of detail therefore contain the geometric and alphanumeric con-
tent requirements for the domain models for data exchange and further use of the model 
data. The requirements are transferred to the respective authoring software and imple-
mented in the model data (= creation of the model content). Depending on the use case, 
the depth of the alphanumeric information content may exceed that of the standard IFC 
data structure, in which case separate individual property sets and properties must be 
defined.

Ideally, all the content of the documentation (DOC) is derived from the models. This should 
be the case on a one-to-one basis (1:1) for the information on geometry and alphanumeric 
derived from the model. However, the documentation contains additional information, 
which is generally provided via the models. This aspect must be considered in project 
 delivery activities by ensuring quality assurance and the higher-level review process of the 
documentation in the project through the controlling function of people and their roles in 
the project. 

Both LOG and LOI serve as an important basis for quality assurance and can be checked 
automatically against the documents in the models. They form the basic framework on 
which the check content in the checking software is based depending on the phase (coor-
dination and control).

3.6.4 Application example
The (abstract) use case for the creation of the fire protection concept is used here as an 
example for the definition of the Level of Information Need (LOIN) of a specific use case, 
as this allows a manageable presentation in terms of scope.

Step 1 – definition of the prerequisite (why, when, who, what)
• Use case: coordinated model-based fire protection concept.
• Objective and intended use (why): coordination and documentation of the planned 
fire protection measures (structural and technical).

• Milestone (when): at the end of the service phase/planning phase 3.
• Participants (who): shared authorship between architecture (ARC specialist model 
management) and fire protection planning (BRP content).

• Information content (what): Provision of the information required to coordinate 
the planning and documentation of the requirements from the fire protection plan-
ning. Model-based planning with derivation and creation of the necessary docu-
ments for fire protection planning.

Schritt 2 – Level of Information Need (how)
Geometrie – LOG: All elements must be assigned to a specific and correct classification 
system in accordance with the required exchange format (in this case and unless otherwise 
required, the IFC specifications – see QR code). Arbitrary building elements (= !"#:;&%<&('8
,%*)*(+/5.D6 ) are best excluded and should only be used in models in exceptional cases 
and in consultation with BIM management. 

The required model elements are at least: rooms (including their spatial relation to storeys, 
buildings), walls, doors, stairs, columns, fire extinguishing equipment, fire alarms, emergen-
cy exit signs.
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AussentŸr  |  E03 Element in Aussenwand  |  E03.02 AussentŸr 

LOG

LOI Gesamt!Šche Grundform 
Funktionsraum

Systemaufbau FlŸgelform 
Detailaufbau

Befestigungen

Spezi"kationsdaten Nutzungsaforderung
geforderte Energiewerte
Schallschutzanforderungen
Sicherheitsanforderungen

Schallschutzklasse (Raum) 
Material 
Gestaltung (Typ) 
…#nungsart 
…#nungsrichtung 
Vorgaben Verglasung 
TŸrgruppen, -zonen
WŠrmeleitfŠhigkeit (soll)
geforderte Dichtheit
Vorgaben BelichtungsintensitŠt
Brandschutzanforderung

lichte Masse 
Einbauabmessungen 
Ober!Šche 
Anbauteile mit Spezi"kationen 
Pro"lmasse 
Material, Farbe 
Verglasung 
BeschlŠge 
AnschlŸsse 
Steuerung 
Sensoren 
technische Spezi"kationen
Schallschutzklasse
Widerstandsklasse
LuftdurchlŠssigkeit
Notausgang
TŸrschliesser
Eigengewicht
Brandschutzklasse

Einbauzubehšr 
Ein- und Anbauteile (exakt) 
Vorgaben Befestigung
Regel-, Leittechnik (MSRL/E) 
WŠrmedurchgangskoe$zi-
ent (ist)
LichtdurchlŠssigkeit (ist) 
GesamtenergiedurchlŠssig-
keit (ist)

Dokumentation

Hersteller- und Produktdaten Vorgaben seitens Beteiligter Systeme, Produkte Hersteller- und Produktangaben 
der Hauptelemente

Hersteller- und Produktanga-
ben der Komponenten/des 
Zubehšrs
Nachweise

Artikelnummer

Kostendaten FlŠchenkosten FlŠchenkosten Bauteil Kosten Einzelelemente Herstellungskosten gesamt Gesamtkosten
Wartungskosten

Energiedaten geforderte Energiewerte Anforderungen an die Bauteile
WŠrmeleitfŠhigkeit (soll)

Graue Energie
WŠrmeleifŠhigkeit (ist)
WŠrmekapazitŠt (ist)

Nachweise

Facilitydaten Vorgaben fŸr den Betrieb Leistungswerte
funktionale Einheiten

Elementnummern Liefer-ID Nummern der Betriebseinheiten
Garantien
Lebenszyklen
Wartungsinformation

DOC Konzept Bauphysik
DGNB SGNI Kriterien
LŠrmuntersuchung

Verortung, Geokoordinaten, 
Nullpunkt
Bericht Bauphysik
Anforderungen Akustik
Konzept Einbruchschutz
Sicherheitskonzept
DGNB - ECO Bericht

Spezi"kationen
StŸcklisten
Ausschreibung, Angebote
Vergabe, Werkvertrag

Montageplan
Produkt- und DatenblŠtter
Reinigungskonzept

Dokumentation
Wartungsplan
Zerti"kate

100 200 300 400 500
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Wandkonstruktion Ð Ortbeton  |  C02 Wandkonstruktion  |  C02.02 Innenwandkonstruktion 

LOG

LOI Grundmasse B/H/T und …!nungen 
schematisch

B/H/T und …!nungen exakt Aussparungen, Einbauten Bewehrung, Stahleinlagen

Spezi"kationsdaten Anforderungen durch die 
Raumnutzung
Konstruktionsprinzip

Vorgaben …!nungen
Feuerwiderstandsklassen (soll)
Brandschutzanforderung
tragend/nicht tragend
Lastanforderung
Erdbebensicherheitsklasse
Vorgaben Akustik
WŠrmeleitfŠhigkeit (soll)
geforderte Dichtheit
Eigengewicht

Material
Ober#Šche
Zusatzsto!e
Brandkennzi!er
Stahleinlagen (Annahme),
Bewehrungsgehalt
Schalungstyp
HauptleitungsfŸhrung
Dimensionierung DurchbrŸche
akustische Impedanz
WŠrmeleitfŠhigkeit (ist)
Dampfsperrwert (ist)
WŠrmekapazitŠt (ist)

Feuerwiderstandsklasse (ist)
Stahleinlagen (exakt)
Stahllisten
Schalung (exakt)
LeitungsfŸhrung (exakt)
DurchbrŸche (exakt)

Dokumentation

Hersteller- und Produktdaten Vorgaben seitens Beteiligter Systeme, Produkte Hersteller- und Produktangaben 
der Hauptelemente

Hersteller- und Produktanga-
ben der Komponenten/des 
Zubehšrs
Nachweise

Artikelnummer
PrŸfung/Abnahme

Kostendaten FlŠchenkosten FlŠchenkosten Bauteil Kosten Einzelelemente Herstellungskosten gesamt Gesamtkosten
Wartungskosten

Energiedaten geforderte Energiewerte Anforderungen an die Bauteile
SpeicherkapazitŠt
WŠrmeleitfŠhigkeit (soll)

Graue Energie
WŠrmeleifŠhigkeit (ist)

Nachweise

Facilitydaten Vorgaben fŸr den Betrieb Leistungswerte Elementnummern Liefer-ID Nummern der Betriebseinheiten
Lebenszyklen
Garantien
Wartungsinformationen

DOC Nutzungsanforderungen
Systemvarianten
DGNB SGNI Kriterien
Schnittstellenpapier
P#ichtenheft

Systemaufbau
Statisches Konzept

Typen-, Mengenliste
Bau-, Systembeschriebe
Ausschreibung, Angebot, 
Vergabe, Vertrag
WerkplŠne

Schalungs- und Bewehrungs-
plŠne
Vermessung Baustelle
Dokumentationen Soll/Ist
Ausmass, Abnahme, Ab-
rechnung

Dokumentation
GarantieblŠtter

Wandkonstruktion Ð Holz  |  C02 Wandkonstruktion  |  C02.01 Aussenwandkonstruktion 

LOG

LOI Grundmasse B/H/T Bauteil und …!nungen 
schematisch

H/T Bauteil und …!nungen 
exakt

Unterkonstruktion Befestigungen

Spezi"kationsdaten Anforderungen durch die 
Raumnutzung
Konstruktionsprinzip

Vorgaben …!nungen
Feuerwiderstandsklassen (soll)
Vorgaben fŸr den Brandschutz
tragend/nicht tragend
Lastanforderung  
Erdbebensicherheitsklasse
Vorgaben Akustik
WŠrmeleitfŠhigkeit (soll)
geforderte Dichtheit
Eigengewicht

konstruktiver Aufbau
Material, QualitŠt
Ober#Šchen
Vorgaben fŸr das Traggerippe
Vorgaben fŸr Verbindungen
Brandkennzi!er
Stahleinlagen (Annahme)
HauptleitungsfŸhrung
Dimensionierung DurchbrŸche
akustische Impedanz
Dampfsperrwert (ist)

Spezi"kationen zur AusfŸhrung
Traggerippe (exakt)
Verbindungen (exakt)
Vorgabe fŸr die Verschrau-
bungen
Stahleinlagen (exakt)
LeitungsfŸhrung (exakt)
DurchbrŸche (exakt)

Dokumentation

100 200 300 400 500
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Treppe Ð Ortbeton  |  C04 Deckenkonstruktion, Dachkonstruktion  |  C04.02 Innenligende Treppe, Rampe   

LOG

LOI Grundvolumen Grunddimensionierung Dimensionierung im Detail Einbauten, Au!ager,
Bewehrung

Spezi"kationsdaten Anforderungen durch die 
Raumnutzung
Lau!Šnge
SteigungsverhŠltnis
Sicherheitsanforderungen

Konstruktionsprinzip
Lastanforderungen  
Feuerwiderstandsklassen (soll)
Brandschutzanforderung
Vorgaben der Absturzsicherung
Vorgaben Akustik
Vorgaben Beleuchtung
geforderte Rutschhemmungs-
klasse
Eigengewicht

konstruktiver Aufbau
Material/QualitŠt
Ober!Šchenbehandlung
Bewehrungsgehalt
Schalungstyp
Brandkennzi#er
Stahleinlagen (Annahme)
Anschluss SchalldŠmmung
Anschluss Absturzsicherung
Rutschfestigkeitsklasse
Festlegung Vorfertigung

Spezi"kationen zur AusfŸhrung
Feuerwiderstandsklasse (ist)
Bewehrung
Schalung
Stahleinlagen in den Elementen
Leitungen
Aussparungen und Befesti-
gungen

Dokumentation

Hersteller- und Produktdaten Vorgaben seitens Beteiligter Systeme, Produkte Hersteller- und Produktangaben 
der Hauptelemente

Hersteller- und Produktanga-
ben der Komponenten/des 
Zubehšrs
Nachweise

Artikelnummer

Kostendaten FlŠchenkosten FlŠchenkosten Bauteil Kosten Einzelelemente Herstellungskosten gesamt Gesamtkosten
Wartungskosten

Energiedaten geforderte Energiewerte Anforderungen an die Bauteile
SpeicherkapazitŠt
WŠrmeleitfŠhigkeit (soll)

Graue Energie
WŠrmeleifŠhigkeit (ist)

Nachweise

Facilitydaten Vorgaben fŸr den Betrieb Leistungswerte Elementnummern Liefer-ID Nummern der Betriebseinheiten
Garantien
Lebenszyklen
Wartungsinformation

DOC Nutzungsanforderungen
Systemvarianten
DGNB SGNI Kriterien
Schnittstellenpapier
P!ichtenheft Betriebs- und 
Nutzungskonzept
Raumprogramm
Erschliessungskonzept
BEHIG
Systemvarianten
DGNB SGNI Kriterien
Schnittstellenpapier
P!ichtenheft

Geschosse, Hšhen und Axen
Detaillierte Anforderungen 
Erschliessungs!Šchen
Brand- und Schallschutzkonzept

Materialkonzept
Typen-, Mengenliste
Bau-, Systembeschriebe
Ausschreibung, Angebot, 
Vergabe, Vertrag
WerkplŠne

Schalungs- und Bewehrungs-
plŠne
Vermessung Baustelle
Dokumentationen Soll/Ist
Ausmass, Abnahme, 
Abrechnung

Dokumentation
GarantieblŠtter

100 200 300 400 500
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Hersteller- und Produktdaten Vorgaben seitens Beteiligter Systeme, Produkte Hersteller- und Produktangaben 
der Hauptelemente

Hersteller- und Produktanga-
ben der Komponenten/des 
Zubehšrs
Nachweise

Artikelnummer

Kostendaten FlŠchenkosten FlŠchenkosten Bauteil Kosten Einzelelemente Herstellungskosten gesamt Gesamtkosten
Betriebskosten

Energiedaten geforderte Energiewerte Anforderungen an die Bauteile
SpeicherkapazitŠt
WŠrmeleitfŠhigkeit (soll)

Graue Energie
WŠrmeleifŠhigkeit (ist)

Nachweise

Facilitydaten Vorgaben fŸr den Betrieb Leistungswerte Elementnummern Liefer-ID Nummern der Betriebseinheiten
Lebenszyklen
Garantien
Wartungsinformationen

DOC Nutzungsanforderungen
Systemvarianten
DGNB SGNI Kriterien
Schnittstellenpapier
P!ichtenheft

Systemaufbau
Statisches Konzept
Geschosse, Hšhen und Axen
DetaillabklŠrungen
Brand- und Schallschutzkonzept

Typen-, Mengenliste
Bau-, Systembeschriebe
Ausschreibung, Angebot, 
Vergabe, Vertrag
WerkplŠne

Ausschreibung, Angebot, 
Vergabe, Vertrag
Vermessung Baustelle
Dokumentationen Soll/Ist
Abnahme

Dokumentation
GarantieblŠtter

StŸtzenkonstruktion Ð Fertigbeton  |  C03 StŸtzenkonstruktion  |  C03.02 InnenstŸtze 

LOG

LOI Achsenmodell Vordimensionierung Abmessungen und Au!ager Stahleinlagen Bewehrung

Spezi"kationsdaten Anforderungen durch die 
Raumnutzung
Konstruktionsprinzip

Vorgaben fŸr die Au!ager
tragend/nicht tragend
Lastanforderungen
Erdbebensicherheitsklasse
Feuerwiderstandsklassen (soll)
Vorgaben fŸr den Brandschutz
Vorgaben Akustik
Eigengewicht

Material, QualitŠt
Ober!Šche
Zusatzsto#e
Brandkennzi#er
Stahleinlagen (Annahme)
Bewehrungsgehalt
Schalungstyp
akustische Impedanz

Spezi"kationen zur AusfŸhrung
Feuerwiderstandsklasse (ist)
Stahleinlagen (exakt)
Stahllisten
Schalung (exakt)

Dokumentation

Hersteller- und Produktdaten Vorgaben seitens Beteiligter Systeme, Produkte Hersteller- und Produktangaben 
der Hauptelemente

Hersteller- und Produktanga-
ben der Komponenten/des 
Zubehšrs
Nachweise

Artikelnummer

Kostendaten FlŠchenkosten FlŠchenkosten Bauteil Kosten Einzelelemente Herstellungskosten gesamt Gesamtkosten
Wartungskosten

Energiedaten geforderte Energiewerte Anforderungen an die Bauteile
SpeicherkapazitŠt
WŠrmeleitfŠhigkeit (soll)

Graue Energie
WŠrmeleifŠhigkeit (ist)

Nachweise

Facilitydaten Vorgaben fŸr den Betrieb Leistungswerte Elementnummern Liefer-ID Nummern der Betriebseinheiten
Garantien
Lebenszyklen
Wartungsinformation

DOC Nutzungsanforderungen
Systemvarianten
DGNB SGNI Kriterien
Schnittstellenpapier
P!ichtenheft

Systemaufbau
Statisches Konzept
Geschosse, Hšhen und Axen
DetaillabklŠrungen
Brand- und Schallschutzkonzept

Typen-, Mengenliste
Bau-, Systembeschriebe
Ausschreibung, Angebot, 
Vergabe, Vertrag
WerkplŠne

Ausschreibung, Angebot, 
Vergabe, Vertrag
Vermessung Baustelle
Dokumentationen Soll/Ist
Abnahme

Dokumentation
GarantieblŠtter

100 200 300 400 500

    

Fig. 3.51:  Levels of detail for components: door (top row), interior wall (2. row), stairs (3. row), and column 
(bottom row) (Source: Bauen digital Schweiz, see QR code)

The modelling specifications correspond to the detailed resolution that follows the coor-
dination and documentation of the planned fire protection measures:

• All elements are to be localised in their original storeys.
• Structural elements must be created in accordance with the component catalogue.
• Element-based modelling is used – this means that the use of »generic« elements 

is not recommended.
• The model elements required to create the planning documents are developed. 
Of course, these components should be related to phases and only be recorded 
geometrically as precisely as necessary.

Alphanumeric – LOI: The model elements walls, doors, stairs, columns, fire extinguishing 
equipment, alarms, emergency exit markings are to be transmitted with the alphanumeric 
information content for planning and coordination:

• Property / terrain:
 ▪ !"#9&+* – unique labelling in the Name attribute

• Building:
 ▪ !"#:;&%<&(' – unique labelling in the Name attribute

• Storey:
 ▪ !"#9+.5*6 – unique labelling in the Name attribute

• Room / space:
 ▪ !"#973#* – PredefinedType: SPACE, INTERNAL

!"#$%&'()( * (+,-#./&,(0.123&,4&

3.6 Level of Information Need (LOIN) and level of detail (LOG, LOI)
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<specifications >
<specification name=" IfcWall General " ifcVersion =" IFC4">

<applicability >
<entity >

<name>
<simpleValue >IFCWALL </simpleValue >

</ name>
</ entity >

</ applicability >
<requirements >

<property datatype =" IfcBoolean ">
<propertySet >

<simpleValue >Pset_Wal lCommon </simpleValue >
</ propertySet >
<name>

<simpleValue >LoadBearing </ simpleValue >
</ name>

</ property >
<! -- further propert ies -- >

</ requirements >
</ specification >
<specification name=" IfcWall FireRating for LoadBearing walls "

ifcVersion =" IFC4">
<applicability >

<entity >
<name>

<simpleValue >IFCWALL </simpleValue >
</ name>

</ entity >
<property datatype =" IfcBoolean ">

<propertySet >
<simpleValue >Pset_Wal lCommon </simpleValue >

</ propertySet >
<name>

<simpleValue >LoadBearing </ simpleValue >
</ name>
<value >

<simpleValue >true </ simpleValue >
</ value >

</ property >
</ applicability >
<requirements >

<property datatype =" IfcLabel ">
<propertySet >

<simpleValue >Pset_Wal lCommon </simpleValue >
</ propertySet >
<name>

<simpleValue >FireRating </ simpleValue >
</ name>
<value >

<xs:restriction base=" xs:str ing ">
<xs:enumeration value ="ND"/>
<xs:enumeration value ="REI 30"/>
<xs:enumeration value ="REI 60"/>
<xs:enumeration value ="REI 90"/>
<xs:enumeration value ="REI 120"/>

</ xs:restriction >
</ value >

</ property >
</ requirements >

</ specification >
</ specifications >

</ ids >

!"#$%&'()( * (+,-#./&,(0.123&,4&
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<ids:ids xmlns:xs =" https: // www.w3.org /2001/ XMLSchema " xmlns:ids =" http: //
standards . bui ld ingsmart .org / IDS">

<ids:info >
<ids:title >Austia example </ ids:title >
<ids:copyright >bui ldingSMART </ ids:copyright >
<ids:version >0.0.3 </ ids:version >
<ids:description >A few example checks </ids:description >
<ids:author >contact@bui ld ingsmart .org </ ids:author >
<ids:date >2023 -01 -16+01 :OO </ids:date >

</ ids:info >
<ids:specifications >

<ids:specification minOccurs="1" ifcVersion =" IFC2X3 IFC4" name="
Spaces ">

<ids:applicability >
<ids:entity >

<ids:name >
<ids:simpleValue > IFCSPACE </ids:simpleValue >

</ ids:name >
</ ids:entity >

</ ids:applicability >
<ids:requirements >

<ids:classification >
<ids:value >

<ids:simpleValue >[AT] Zimmer </ ids:simpleValue >
</ ids:value >

</ ids:classification >
<ids:property datatype =" IfcReal " uri =" https: // ident i f ier .

bui ld ingsmart .org /uri / bui ld ingsmart / ifc /4.3/ prop /
GrossFloorArea ">

<ids:propertySet >
<ids:simpleValue >BaseQuant i t ies </ ids:simpleValue >

</ ids:propertySet >
<ids:name >

<ids:simpleValue >GrossFloorArea </ ids:simpleValue >
</ ids:name >

</ ids:property >
<ids:property datatype =" IfcReal " uri =" https: // ident i f ier .

bui ld ingsmart .org /uri / bui ld ingsmart / ifc /4.3/ prop /
NetFloorArea ">

<ids:propertySet >
<ids:simpleValue >BaseQuant i t ies </ ids:simpleValue >

</ ids:propertySet >
<ids:name >

<ids:simpleValue >NetFloorArea </ ids:simpleValue >
</ ids:name >

</ ids:property >
<ids:property datatype =" IfcReal " uri =" https: // ident i f ier .

bui ld ingsmart .org /uri / example /prop / zimmernummer ">
<ids:propertySet >

<ids:simpleValue >Austr ia_example </ ids:simpleValue >
</ ids:propertySet >
<ids:name >

<ids:simpleValue >AT_Zimmernummer </ids:simpleValue >
</ ids:name >

</ ids:property >
</ ids:requirements >

</ ids:specification >
<ids:specifications >

</ ids:ids >

!"#$%&'()( * (+,-#./&,(0.123&,4&
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Fig. 3.56:  XML visualised as a table

Fig. 3.57:  IDS in a viewer

!"#$%&'()( * (+,-#./&,(0.123&,4&
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Fig. 3.61:  Use of various bSDD concepts to describe the class Window of the CCI Construction Dictionary

!"#$"%&'()*
+,-

.(%/0($)*
+123$0(&'4

5

644%7089'4:0*
;(:0<=,'410

!"#$"%&'()*
--+=-%&1$(:#$"%&

-4'11.(%/0($)
.(%/0($)>0$

-4'11.(%/0($)
.(%/0($)>0$

.(%/0($"01

.(%/0($)*
-->;)/0+!

-4'1101-4'1101

-4'11*
+?#@%%$

/'(0&$

5
#A"48

-4'11*
+?#B"&8%7

#A"48

5
#A"48

5
#A"48

-4'11*=-%&1$(:#$"%&=240C0&$1=D
-%C/%&0&$1

5
#A"48

5
#A"48

-4'11*
B"&8%7

#A"48

5
/'(0&$

.(%/0($"01

/'(0&$

@04'$08+?#2&$"$)

EFG+F
9"80&<=8:=H)II0( /J

H:"48"&I>E6@;
+&$0(&'$"%&'4

!"#$%&'()( * (+,-#./&,(0.123&,4&

3.8 bSDD – buildingSMART solution for data dictionaries

BIMcert Handbook 2024



143

The last six lines in Fig. 3.62 show the association of properties defined in the bSDD class. 
Regardless of whether a newly defined or existing property is used in the bSDD, its asso-
ciation with external classifications is not stored. All properties are treated the same in 
IFC. They are only linked to their respective objects, as indicated by the second last attrib-
ute of �,�I�F�5�H�O�'�H�À�Q�H�V�%�\�3�U�R�S�H�U�W�L�H�V. While the information that these properties have been 
 assigned by an external classification is not explicitly presented, the focus remains on the 
seamless association of properties with their designated objects. Note that the integration 
differs slightly between IFC versions. Full documentation is available on Github: »bSDD-
IFC documentation« page.

Fig. 3.62:  Representation of external classes and properties in STEP Physical File format (IFC4)
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3.8.5 Referencing to bSDD in IDS
The bSDD provides terminology that can be used in IDS specifications. The IDS author can 
look up standardised terms and require their presence in IFC data. This applies to all IDS 
components, such as properties, classifications, and materials. Some software products 
offer the functionality to browse the bSDD database when creating an IDS. When refer-
ring to standard names from bSDD, their identifier in the form of a URI can be stored in 
the special IDS attribute »URI«. This can be used to obtain more information about a term, 
such as its meaning, context, or how a property value should be measured.

3.8.6 Publishing content in bSDD
The bSDD can be used as a framework for several interconnected data dictionaries. While 
the content is published in a common framework and structured according to a common 
standard, its origin can be diverse. Any organisation can create its own data dictionary 
and publish it in the bSDD, as long as it meets the objectives and rules of the service. 
The content should be related to the construction industry, should not violate license 
agreements, or promote commercial products, and should allow reuse by others. Authors 
should avoid uploading derivative versions of existing classifications but should instead 
complement them where necessary or propose improvements. 

The process of creating and maintaining data dictionaries can vary greatly, from complex 
management platforms following ISO 12006-3 and ISO 23386 standard procedures to 
simple spreadsheet lists. The bSDD platform allows properly structured JSON files to be 
used as input, as long as they conform to the bSDD data structure. The latest template 
file is available on GitHub. The documentation of the bSDD data model provides guidance 
and explains which attributes are required and what values are expected. Such a JSON 
file can be uploaded manually via the bSDD management portal (see QR code) or by third 
party software via an API (see the list of software tools offering bSDD content creation and 
maintenance on the buildingSMART website). In addition to dedicated third-party tools 
and textual JSON input options, bSDD content can also be prepared in a spreadsheet. 
The bSDD repository contains both the Excel template file and the Python script that 
automates the conversion to the desired JSON form. The bSDD platform allows content 
to be uploaded and accessed free of charge as it is intended to be publicly accessible. The 
bSDD also offers a paid service for hosting private data dictionaries with restricted access. 
This feature provides the benefits of the bSDD, but for company or project specific data 
that is not intended to be shared publicly.

Fig. 3.63:  User interface of Plannerly allows to browse the bSDD content when creating IDS

!"#$%&'()( * (+,-#./&,(0.123&,4&
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3.9 UCM – buildingSMART Use Case Management Service
Thomas Glättli (guest author)

3.9.1 Basics
Information management and data-based collaboration
The prerequisite for consistent information management and data-based collaboration 
is a common understanding of the information required – both from the point of view 
of  ordering and provision and use. The focus is on the information needs of the actors 
 involved at predefined points in the process and the clear definition of information. 

The EN ISO 19650 series of standards identifies the process and roles in providing infor-
mation from the point of view of the information provider and the information request-
er. This standard defines the hierarchical structure and implementation of information 
 requirements. The information requester defines the goals or requirements for the infor-
mation that the information provider must provide from a defined point throughout the 
project. This enables business decisions based on a regulated flow of information. 

EN 17412-1 provides the methodological basis for defining the Level of Information Need 
(LOIN). The methodology is based on two main steps. The first step defines the need (what 
for, when, who, what), and the second describes the depth of information (how).

BIM Use Cases
BIM use cases describe the purpose for which data and information are created and used 
in a digital building model. A use case describes the business case and the ideal scenario, 
including the objectives and success criteria for information exchange. Different parties 
and their responsibilities are defined as roles. At the same time, their activities in the infor-
mation exchange are described. Agreements, contracts, standards, etc., concretise exter-
nal conditions that affect the goals or results of the information exchange. 

Each use case follows an overarching goal and focuses on a specific outcome or benefit. 
According to LOIN, a use case defines who provides what information to whom, at what 
time, in what format, and at what level of detail. A BIM project is specified by a large num-
ber of use cases. In this way, it is possible to define how the required information is made 
available to the relevant users in the required quality and at the correct stage throughout 
the modelling process. 

Typical use cases describe the process of model-based quantity and cost calculations, the 
presentation of embodied energy and operational energy requirements, the planning of the 
construction process, the organisation of site logistics, and the provision of information 
for operations. A general description of such use cases forms the basis for the networked, 
collaborative and integrative design, construction and operation of a building. Fig. 3.64 
illustrates that use cases address the entire value chain. 

Information Delivery Manual (IDM)
The primary control tool, the Use Case Definition, is based on international standards. 
The Use Case Management Service is based on these standards and provides users with a 
secure and standardised way of developing use cases. 
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The uniform description of use cases and the definition of exchange requirements are 
based on the ISO 29481 (IDM) series of standards. This standard defines the framework 
and methods for representing processes and exchanging requirements for a specific pur-
pose. It also describes how to ensure that the information exchanged is correct and com-
plete and that activities can be performed. An IDM facilitates interoperability between 
software applications and promotes digital collaboration between those involved in the 
construction process. It provides the basis for accurate, reliable, repeatable, and high-qual-
ity information exchange.

A use case is identical to an Information Delivery Manual (IDM). Both follow the same 
scheme and are classified in the same way. While a Use Case describes a single, specific 
use case that is as well defined as possible, an IDM is the summary of several similar use 
cases. In this case, a Use Case is normatively called a SubIDM.

3.9.2 UCM Service, an offer from buildingSMART International
Over the past few years, many efforts have been made worldwide to describe and identify 
use cases. The result has been a proliferation of documents, often without a harmonised or 
even standardised approach. Lack of accessibility and insufficient information on precise 
classification, status, and maturity prevented comparing similar use cases. Bringing all this 
activity together in a harmonised way will be of great benefit to the industry worldwide. 
The BIM methodology can be applied much more efficiently with a service that allows use 
cases to be developed and classified according to a predefined scheme. 

The Use Case Management Service (UCM) was therefore created on the initiative of build-
ingSMART Switzerland. It is based on a clear vision. The information needs in a project 
are defined by the sum of all use cases. All participants can use coordinated information 
consistently, and projects can thus be implemented successfully. This tool provides all 
stakeholders with a comprehensive basis for digitising their processes and accelerating 
collaboration. The UCM service promotes the openBIM idea and is characterised by open-

Fig. 3.64:  Use cases address the entire value chain
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ness and transparency. The development of use cases is a vendor-neutral collaborative 
process that supports seamless collaboration between all project participants. 

Use Case Management is now planned as an integral part of the tools and services offered 
by buildingSMART International (bSI). The various bSI chapters (country organisations) or 
bSI domains (open groups of specialists, e.g. for buildings, airports, bridges, railway infra-
structure, etc.) can use the service to develop their specific open solutions and standards. 
The service is open to the entire construction and property industry. Companies, asso-
ciations, and institutions can develop their use cases with reference to their own brand/
application/company and optionally make them available to the global community.

Objectives Use Case Management Service:
• global, vendor-neutral service for experts to collaboratively provide best-practice 
use cases for the entire construction industry,

• improve the development of digital competence through the use of the BIM 
 method among companies and players in the construction and real estate industry,

• neutral, openBIM-based formulation of use cases,
• establish a common language and understanding of BIM use cases,
• promoting integrative cooperation by defining new, future-proof digital processes,
• creation of a basis for continuous information management and a consistent flow 
of information over the entire life cycle of a structure,

• provision of machine-interpretable exchange requirements – planned, and
• support and acceleration of standardisation activities of national and international 
organisations (from best practices to proven practices to standards).

Fig. 3.65 shows the »Model-based layout of reinforcement« use case with the property 
sets defined in the exchange requirements and the idsXML export

Use Case Management Website
Published use cases and other documents (such as case studies, white papers and guides) 
are available on the UCM website. The download is available to all after free registration. 
Any user can also add comments. These are collected and forwarded to the project groups 
for discussion. This supports a continuous improvement process to lay the foundation for 
future standards.

Fig. 3.65:  Use Case »Model-based layout of reinforcement«
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Project organisation and project procedure
The best practice approach to Use Case Management is based on an interdisciplinary 
 project team. All domains relevant to a use case must be involved to define the use case 
collaboratively and integratively.

The project team is organised as follows. The project manager leads the topic and is 
 responsible for coordination. The core team, consisting of max. six people, consists of BIM 
experts from all domains relevant to the use case. It is responsible for the general descrip-
tion, the process definition, and the non-technical exchange requirements. These must be 
understandable, i.e., readable, for the end users. 

The exchange requirements are then referenced to the IFC by the experts. These are 
mapped as technical, i.e., machine-interpretable, exchange requirements and are available 
as idsXML files. For quality control, the use case is checked against BIM models and vali-
dated using IDS.

buildingSMART supports project teams using the Use Case Management Service and 
 ensures the formal quality check before publication. However, the technical content of 
the use case is the project team's responsibility. 

To maximise the acceptance and value of a Use Case, a review team with a base as broad 
as possible should be involved in the development. This team will provide regular feedback 
and bring further experience from other BIM projects.

Keep the following points in mind when creating a use case:
• organisation:

 ▪ The organisation responsible for the use case appoints a project manager 
and defines the project organisation together with the buildingSMART chap-
ter.

 ▪buildingSMART creates the project structures in the UCM service.
• kick off meeting

 ▪The project manager creates the »Use Case Definition«. All participants must 
know the scope, the goals and the necessary delimitations of the use case 
from the beginning. A precise formulation allows processes to be developed 
efficiently and targeted.

• BPMN process
 ▪The project group creates the process flow and defines the requirements for 
exchanging information based on LOIN.

 ▪As a rule, the BPMN method is used. This is easy for everyone to understand 
and enables good visualisation.

 ▪ A use case must be formulated generically and contain no project-specific 
requirements. This means that generic role models are used instead of spe-
cific project organisations.

• exchange requirements
 ▪Exchange requirements are structured and detailed in tabular form.

• IFC mapping / IDS
 ▪Exchange requirements are linked to IFC. The different IFC releases must be 

taken into account.
 ▪Exchange requirements are exported in machine-interpretable IDS format.
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• modelling & checking
 ▪The domain models required for the use case are created and checked. 

• software implementation
 ▪ Various software vendors implement the use case in the native software.
 ▪The openBIM approach requires the possibility of using multiple software 

tools.
• checking & publication

 ▪buildingSMART carries out a formal quality check and publishes the use case.

Example Use Case »Fall Protecion (Absturzsicherheit)«
Suva is the largest accident insurer in Switzerland. Its prevention programs contribute to 
sustainable improvements in occupational safety. The use of BIM improves the planning 
and coordination of safety measures. This should help to prevent accidents. Together with 
buildingSMART Switzerland and an interdisciplinary project team consisting of various 
specialists, the use case »Fall Protecion (Absturzsicherheit)« was developed. 

Examples of the benefits of the use case:
• Planners receive model-based support in the planning and tendering of security 

measures.
• In the execution model, companies can record the measures to reduce the risks of 

falling for each construction phase and incorporate them into the work prepara-
tion.

• The use of digital technologies promotes the cooperation of all those involved in 
construction and optimises processes as well as the procurement and provision of 
information.

• The stakeholders' understanding of the need for occupational safety and health 
measures increases as the basis for coordinating and implementing safety meas-
ures is jointly developed and provided.

Fall protection measures can be checked for completeness in the domain model »Fall 
Protecion (Absturzsicherheit)«. They form the basis for work preparation and execution 
on-site. Visualisations facilitate correct implementation on-site. This means the domain 
model can also be used as an audit tool for safety inspections. Visualising the planned 
safety measures using mixed reality improves the audit possibilities. Shortcomings in the 
implementation can be better identified and corrected on-site. In addition, templates for 
clients, parametric components for modelling, rule sets for model checking, and forms for 

Fig. 3.67:  Use Case »Fall protection (Absturzsicherung)« – side protection on a construction site
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Chapter 4 – BIM project implementation

Fig. 4.1:  Project team with project participants in the design phase 
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Fig. 4.2:  Project team with project participants in the construction phase
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Fig. 4.3:  Comparison of the phase designations in different standards (Source see QR code, adapted)
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Fig. 4.10:  Coordination need at different point of time during the project
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Fig. 4.11:  Checking criteria depending on checking type and checking content
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  Based on the research projects »Digital Building Submission« and »BRISE-Vienna«, the 
maturity model for permission processes shown in Fig. 4.14 was developed according to 
ISO 19650. Municipalities’ maturity level ranges from Level 0 to Level 3. The current start-
ing point for many local authorities is Level 0. Submission/application documents are sub-
mitted in printed form and manually viewed, entered in a digital platform, and checked by 
the relevant expert. Communication takes place via e-mail or by letter. Achieving Level 1 
requires an actual process analysis followed by a target process evaluation. This actual/
target process evaluation defines the necessary technical (collaboration web platform) and 
 legal developments. This step is crucial, as it does not make sense to simply digitise existing 
processes. The use of new digital tools (BIM, drones, AI, AR, etc.) in public authority pro-
cesses requires the rethinking of traditional processes. Therefore, it is necessary to  record 
and analyse the actual processes and then digitally adapt them according to the technol-
ogy available. Level 2 is achieved through model-based submission (building application 
model) and partially automated review. The legal basis (zoning plan and development plan) 
is still available as 2D plans. In Level 3, the permitted development is then displayed in 3D, 
which means that considerably more neighbourhood law issues can be checked automat-
ically. In Level 3, the completion notifications are also model-based, giving the authority 
a digital twin of its municipality over time. The final step is the integration of the current 
building logbook, in which all maintenance intervals and condition assessments of relevant 
components are documented according to the Vienna Building Code into the BIM model.

Fig. 4.14:  Digital maturity stages of the (public) building authority process

analogue

analogue

analogue

analogue

analogue

e-mail, telephone

analogue

2D drawings

building book

completion notice

development plan

inspection

checking

communication

submission

plan documents

analogue
building submission

digital
building submission

openBIM
permission process

openBIM
authority procedure

process analysis
actual → target

integration of
openBIM models

3D basis of
development plan

level 0 level 1 level 2 level 3

© Urban, Schranz

level

digital (web-based)

digital (web-based)

2D drawings (PDF)

digital (model-based)

digital (model-based)

digital (model-based)

BIM models / drawings

digital (digital twin)

digital (digital twin)

digital (model-based)

BIM models

Chapter 4 – BIM project implementation

4.3 Design (planning)

BIMcert Handbook 2024































217

4.5.5 Compiling and handover of construction documentation
This activity is carried out by the responsible BIM Modellers of the domain models as soon 
as construction is complete. It serves to review and summarise the steps that were carried 
out when creating the as-built and product documentation. The relevant specifications for 
the implementation and the associated responsibilities are defined in the BEP.

The result is a complete, verified documentation of the as-built structure, contained in 
the updated domain model and technical documentation, suitable for handover to the 
operational management. The following applies: The handover of the final documentation 
for the construction handover must be complete and free of error. When the associated 
domain models (IFC file) are provided, additionally the following applies:

• The specification regarding the level of detail of the domain models must corre-
spond to the BEP / EIR.

• The complete and error-free compliance with the specifications regarding the level 
of detail of the domain models must be proven by means of a check report.

• All plan documents provided in addition to the model shall be derived from the 
respective domain models.

• All supplementary information or more detailed information (e.g. detailed draw-
ings) is placed in the domain model by the responsible author using BCF comments.

The following information is to be handed over:
• summary file directory,
• documentation of the modelling and CAD software products used, any extensions 
or program add-ons, and a list of all additional special elements (it must be possible 
to reproduce the working environment),

• the architecture domain model (native and as IFC file) with all domain models as 
an IFC reference,

• the remaining domain models (native and as IFC file),
• the last valid positive check reports (as PDF and BCF file),
• the room and equipment book (as XLS file),
• the SAP component list for all care/maintenance/inspection-relevant equipment 
(as an XLS file), as well as

• the as-built documentation with point cloud (E57 file) and panoramic images (TIFF 
files).

Result
The following results are to be produced during the creation of the final documentation:

• documentation of the construction condition by means of updated execution and 
detail planning information (consisting of digital models, drawings, details) includ-
ing all relevant product information.

  For relevant product information, see tables in accordance with ÖNORM A 7010-6, 
Annex B

The client receives a complete documentation of the structure. Based on this, the future 
operator can link its technical and commercial management.
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