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Prolog

Vorwort eines wissenschaftlichen Vaters der Planungsmethode
Foreword from a scientific father of the methodology

Roughly thirty years after the manufacturing and aerospace industries recognized that
CAD/CAM with structured data models of the product were the future representational
base for design, engineering, fabrication and operations, the construction industry has
started its own similar transformation.

The opportunities of digital design and manufacturing are still being further deve-
loped; the future impacts of Building Information Modeling (BIM), alternatively Virtual
Design and Construction (VDC), will also go on for multiple decades. BIM and VDC has
as its first level the development of highly structured models and operations supporting
the different design, engineering and production augmentation that is now possible.

Of equal and growing importance is the integration and collaboration needed to
make the processes integrated and seamless. Many of its impacts are difficult to anti-
cipate. What is known is that digital technology will become a fundamental aspect that
will both integrate the participants in the AECO industries and also provide new levels of
differentiation among project teams.

The authors have been innovators and leaders in the development of standards for
building modeling. Their perspectives gained from developing data standards provide an
important and insightful perspective of the field not widely available until the publishing
of this book.

Prof. Charles Eastman, Director

Digital Building Laboratory, College of Architecture
Georgia Institute of Technology

Atlanta, October 2015
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Prolog

Vorwort eines Wegbereiters aus der Planung
Foreword from an industry champion

In 1994 a small group of building industry participants begin exploring ways to improve
interoperability in the Building Industry. After a year of discussion and technical testing,
the International Alliance for Interoperability (IAl) was formed with a bold mission to
transform the world of building design and construction. It is important to remember
that this was before the Internet, smart phones or what is today called »BIM«. The IAl
quickly formed chapters around the world, including an active chapter in Germany where
Thomas Liebich and Kerstin Hausknecht began to transform our ideas and goals into
technical reality.

In 2008 the IAl was rebranded as buildingSMART International and broadened its
mission to transform both buildings and infrastructure — the built environment. BIM has
replaced CAD as the vehicle of choice for design and construction and the key require-
ment is open BIM — full sharing of information regardless of software platform or tool.
Successful use of open BIM also requires full collaboration between all project partici-
pants, including the design team, construction team —and most importantly the building
owner.

Today buildingSMART is the home of open BIM and our Industry Foundation Classes
(IFC) have become the common language for sharing open BIM data. My term for IFC is
International Friendship Club referring to friendships forged across the globe by members
of the buildingSMART family. Thomas Liebich and Kerstin Hausknecht are an essential part
of buildingSMART and major contributors to IFC development and a better future for our
industry. We are privileged to have their participation in and dedication to buildingSMART
International.

Patrick MacLeamy, FAIA

Chair, buildingSMART International
Chair and CEO, HOK Architects
San Francisco, October 2015

1P 216.73.217,60, am 07.05.2026, 23:55:14. © Urheberrechtiich geschltzter Inhat 3
mit, 10r oder In KI-Systemen, KI-Modellen oder Generativen Sprachmodellen.



https://doi.org/10.51202%2F9783816794905-1

Inhaltsverzeichnis

1.1
1.1
1.2
1.2.1
1.2.2
1.2.3
1.3

2.1
2.1
2.1.2
213
2.2
2.21
2.2.2
2.2.3
2.3
2.3.1
2.3.2
2.4

3.1
3.2
3.3
3.31
3.3.2
333
334
335
3.3.6
3.3.7

Prolog. . ... . 5
Einleitung. .. ... ... ... .. .. 1
Status QUO . . . .. .., 17
Problembeschreibung. .. ....... ... ... ... ... ... . ... ... ... 18
Systemimmanentes Problem der technischen Zeichnung. .. ........... 26
Loésungsansatze . .. ... ... .. 29
Situation in anderen Branchen .. ... ... ... 29
Situation inanderen Landern . .. ... ... 30
Situation in der deutschen Bauwirtschaft .. ....................... 32
BIMals LOSUNg. . ... ... 33
HintergrundinformationenzuBIM ... ..................... ... 35
Geschichtliche Entwicklung . ......... ... ... ... ... ... .... 35
Vorgeschichte der Planung . . .......... ... ... ... .. .. .. .. ... ... 36
Geschichte von BIM . . ... .. 40
Entwicklungsstufenvon BIM. .. ... .. ... .. ... 43
Begriffe und Definitionen .. ...... .. ... ... ... .. ... ... .. .. ... 47
Erlauterung des Akronyms BIM. . . ... ... ... .. 48
Definition von BIM . . . ... 49
Das »l« inBIM ... 51
VorteiledurchBIM .. ... .. ... .. . .. . 52
Motivationen fir die verschiedenen Projektteilnehmer .. .......... ... 54
Besondere Rolle der Bauherren und Betreiber. ... .................. 60
Standards und Richtlinien. . .. ... ... . ... L 62
BIM-Grundwissen — Software und Schnittstellen . . ... ....... ... 67
3D-CAD- und BIM-Modellierungssoftware. . . .................. 68
Anforderungen an BIM-Modellierungssoftware . ............. .. 71
BIM-Software fur die verschiedenen Einsatzbereiche .. .......... 79
Software fur das Anforderungsmanagement . ..................... 81
Software fur konzeptionelle Planung und generische Formfindung. . . . .. 82
BIM-Modellierungssoftware fur die Architektur .. .................. 84
BIM-Planungssoftware fir die Haustechnik. .. ................ .. ... 86
BIM-Planungssoftware fir die Tragwerksplanung. .. ................ 88
BIM-Software fir Konstruktion und Detaillierung. .. ................ 88
BIM-basierte Energieberechnung und Simulation . .. ................ 90
7

mit, 10r oder In KI-Systemen, KI-Modellen oder Generativen Sprachmodellen.



https://doi.org/10.51202%2F9783816794905-1

Inhaltsverzeichnis

3.3.8
3.3.9
3.3.10
3.3.11
3.3.12
3.4
3.41
3.4.2
3.4.3

4.1
411
4.2
421
4.2.2
4.3
4.31
43.2
433
4.4

4.41
44.2

5.1
511
5.2
5.21
52.2
523
524
525
5.3

6.1
6.1.1
6.1.2

BIM-basierte statische Berechnungssoftware . .....................
BIM-basierte Kosten- und Terminplanung 4D/5D) .. ................
BIM-Software zur Koordination und Kommunikation ... .............
Ubergabe an das Facility Management (CAFM). ... .................
Model- und Dokumentenmanagement-Software . .. ................
BIM-Datenaustausch. .. ........ ... ... .. ... ... ... ... ... . ...
Hintergrund des CAD-Datenaustauschs .. ........................
Industry Foundation Classes. .. ........ ... ... .. .. . . .
Weitere Datenaustauschformate. . ............. ... ... ...........

BIM-Grundwissen-Modell . . ............... ... .. .. ... ... ...

Das Modell . . ... ... .
Das Modell inder Baukunst . .. ... ... .
Die BIM-Modelle . . ... ... . .
Modellierungsregeln fur den Aufbau eines BIM-Modells. ... ..........
Die fachspezifischen Bauwerksmodelle der Projektbeteiligten. . ... ... ..
Die Modellelemente und ihre Detaillierungsgrade . ... ....... ...
Fertigstellungsgrad, Detaillierungsgrad, Informationsgrad. . ... ........
Geschichte der Definition von Detaillierungsgraden .. ...............
LOD, LOG, LOI? . .
Datenbank fur das BIM-Anforderungs- und

QualitatsmanagementBIM-Q . ........... ... .. ... ... ... ... ..
Das BIM-Anforderungsmanagement. . . ..........................
Die Datenbank fir das BIM-Anforderungs- und

Qualitatsmanagement BIM-Q. . .. ... ... .

BIM-Grundwissen - Prozesse und Anwendungsfalle ... ...... ...

BIM-Prozesse . . ... . . . .
BIM-Referenzprozess ... ........ .. . .. ... ..
BIM-Workflows und BIM-Anwendungsfalle. . ............... ...
Der Koordinationsworkflow . .. ....... ... ... .. . .
Der Referenzworkflow . .. ... .. ..
Der Auswertungsworkflow. . .. ... ... ...
Der Ubergabeworkflow ... ... ... . ... .. .. . ..
Spezielle BIM-Anwendungsfalle . .. ......... ... ... ... ... ......
Zuordnung der BIM-Anwendungsfalle zu den BIM-Zielen ... ... ..

BIM-Grundwissen - Einfiihrung und Management. .. ... ... ... ...

BIM-Informationsmanagement . . .......... .. ... ... .. ... .. ...
BIM-Zieldefinitionen. . . .. ... ... .. ..
Rollen und Verantwortlichkeiten. . . . ............. .. .. ... ... .....

1P 216.73.217,60, am 07.05.2026, 23:55:14. © Urheberrechtiich geschltzter Inhat 3
mit, 10r oder In KI-Systemen, KI-Modellen oder Generativen Sprachmodellen.



https://doi.org/10.51202%2F9783816794905-1

6.2
6.2.1
6.2.2
6.2.3
6.3

7.1

7.2
7.3
74

8.1
8.2

9.1

9.2
9.3
9.4
9.5

BIM-EinfUhrung. .. ... ... .. ... .. . . . .. . 175

Einfihrung von BIM im Unternehmen. ... ........ ... ... .. ... .. ... 177
Einfihrung von BIM im Projekt. ... ... .. ... ... ... .. ... ... .. ..... 179
Unterstlitzung bei der Einflhrungvon BIM. . ... ........... ... .. ... 180
BIM-Projektabwicklungsplan........ ... ... ... ... .. ... ... 181
Rahmenbedingungen bei der EinflihrungvonBIM . . . ... ... .. ... 191
Allgemeine Rahmenbedingungen. . ........ ... ... ... ... ... 192
Auswirkungen von BIM aufdie HOAI .. ....................... 194
LeistungsbeschreibungenfUurBIM . ... ... ... ... ... .. ... .. ... 197
Vertragsgestaltung . ......... ... ... .. ... ... 198
Ausblick . ... ... 201
Technologische Entwicklung und neue Anwendungsfelder . .. .. .. 201
Anforderungen an Aus- und Weiterbildung. . ........... ... .. .. 206
Epilog . . ... 207
Danksagung. . ......... .. 208
Anhang. . ... ... ... 209
Glossar . . ... 209
Literaturverzeichnis. . . ... ... .. . 215
Softwareverzeichnis .. ...... ... ... ... ... ... . 219
Bildnachweis .. ... ... . .. 221
Stichwortverzeichnis . .. ... ... . ... . . 223
9

mit, 10r oder In KI-Systemen, KI-Modellen oder Generativen Sprachmodellen.



https://doi.org/10.51202%2F9783816794905-1

1P 21673.217560,

14.0 Inhalt.
mit, 10r oder In KI-Systemen, KI-Modellen oder Generativen Sprachmodellen.



https://doi.org/10.51202%2F9783816794905-1

