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Optimization of the digital building life cycle
through the integration of blockchain technology

The following hypothesis was proposed:
“"The construction and real estate industry are optimized

by the aggregation of traditional construction methods
and digital technologies (BIM, Blockchain)”

Full paper in German https://www.slideshare.net/slideshow/embed code/key/IJDZN82VTsINuh
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Building Information Modeling BIM

Lifecycle view

Digital twin: the "single source of truth”
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New representation
First step without blockchain
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The legal significance and limitation of BIM

» Possession of the model, who?
= Modification rights, who has them?
= Responsibility for changes or errors, who is liable?

= Digital intellectual property, how is it protected?

Additional limitation of BIM

= Collaborative and distributed nature of the construction process
= Consolidation of roles and responsibilities through BIM
= Privacy, data protection and trust of third parties

= Lack of integration of the real estate industry

© 2020 Patrik Zeiter R. Nussbaum AG
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Systematic approach: fields with BIM-limitation

Stakeholder (construction & real estate)

Oportunity
field
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Integration of Blockchain Technology

= =
Stakeholder € Bawinschaft )
——
Etappe ‘Architekt Planer Bauprodukt- | Bau- ‘Handwerker ‘
D Anbieter Unternehmer| —_—
@ Bauvorhben | Machbarkeit, E E E Stakeholder 7 _Immobilien Wirtschal_,
Vision e e rolner
@ t tzung, - - ~ | Etappe Investor Banken v Betreil Bew:
Konzept Ravmnutzung, i
Aschitektur [0] Tovestmon | - - Bau- Kiafige | Wobn Be-
® Dot Raum vs. Tochnik | 3-D Planung | 3DDaten | - Bewilliguag | Envige | dicfisse
Planung Baustatik Multi-Dis- -Vorstellung
ziplinar @ Kenzept | Kosten | Bewernng | - Integration n | Prifong | Funktionale,
(@) Performance | Gesamt-kosten- Pecformance | Parameter | - Vorgabe von Inves- Zonenplan | von Markt- | riumliche
Amalysis | Simulation Simulation - tien Adekation | Wossche
= - Detail- Quliat | Wert- Fasiko | Versorgungs- | Kinftiger | Komfort wic
©® Ausfib- Daten sammeln, | Licfert Plane. | Fabrikatist | A Planung und Kosten- | Analyse | Abschat- | Anschluss | Unterhalt | Schalschutz
ruogspln | Koordmation | Gewer | defimert | & Ziele zung
q Anrakuvitat | - - Gebaude- Betriebs- Nebenkosten
@® Vorfertigung | - Empfehlung | Ev. auch B Analysis von Investi- Label Kosten mi-
VorOrtvs. | vorfertigen, |V sion Minergie) | suomieren
Vorfertigen | Industrie 40 | g [ (5) Ausful Verbind- | Totale Haftungs- | Plane bewal- | Langlebig. | Vorstelluag
n rungs-plan | lichkest Kosten | frage ligen Detals ver- | von Wohs-
(7) Baulogistik | Einhaltung von - Liefert Bau- | C sind be- ankert saum.
Spezifikation Einheiten d kannt
(&) Vorfertigung | Kosten- Finanzie- | Industrie | - - -
Bauen Einhaltung von | - Einbau-An- | R Vorteile, ung mindert
Termine weisung, | b ol ] Basen
Hilfsmitte] | B | ) Baulogistik | Ablaufe fir | Finanzie- | Ternun- | Zugang- B B
@ Inbemwieb- | Emhaltng von | Abnahme | Anweisung | A ;;““"‘E‘“' rung Risken | Strasse
nabme Versprechen, Ab- T8 T _— Lirm
=y nhaltung | Finanzie: Ewhalung | - .
Betrich Gebaude 5 Jr— e ™ |
LifeCycle Performance @ Inbench- | Eigenmm- | Hypothe | Haftung | Handinde- | Eigenmum- | Bauobjekt
nabme Obergabe | kar- und rungssteoer | Chernahme | erlchen
Geschi®t | Garantic
[@ Betrick Lifecycle | Finanzic- | Hausrat- | Epergie- Lifecycle, | Mictverrag
Sanicrungs- | rung Versiche- | Wasser- Werterhalt, | Service-
Planung rung Abrechmuny Samicrung | Vertrige

Tokenization of the building life cycle
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Blockchain (incl. smart contract)

Use case for each life cycle sequence

. Building project
1 Land register on blockchain basis

. Concept
2 Guarantee ownership of creative work

3 Detailed planning
~.~_ BIM model (IFC) with timestamp

4 Performance Analysis

/ Building certificate with hash on block chain (authenticity)

~ — . Implementation plan
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5 Trace ownership and accuracy of prefabricated elements
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Blockchain (incl smart contract)

use case for each sequence

. Prefabrication
' RFID, IOT of building components enables traceability

" Building logistics
"~ Leasing model for construction tools (e.g.) on bIockcham baS|s

" Building

" Support for digital manufacturing,
smart contract

. Transfer of ownership
/ Tokenization of real estate

Operation

© 2020 Patrik Zeiter R. Nussbaum AG

Maintenance

R

10. Operation & h

1. Building
project

Hochschule Luzern
Informatik

9. Transfer of
ownership

o O

el

8. Construction

IE

Automate operating costs with IoT and Smart Contract
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The total Integration

Create digital proofs by signing
(hash value) on blockchain. Each
building sequence is linked
together. This evidence of

authenticity will prevent dispute —
around liability, copyright and A\k\‘}:A

ownership.

Stakeholders interact with the
digital twin (BIM-IFC). Potential
problems due to the collaborative
and distributed nature of the
construction process disappear.
Smart contracts enable simple
decisions : when a predefined
event happens, the execution of
the code is launched. Penalty or
payments are automatic

© 2020 Patrik Zeiter R. Nussbaum AG
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i (1]
Conclusion

= Digital fabrication can be favoured by the
binding nature of blockchain technology.
Liability, delivery time and quality would
be improved.

Digital

= The tokenization also allows a
renaissance of the building cooperative TR
principle, the future residents become o @3 ~
partners from the beginning of the : -
construction project. ™ J

COE
= An efficient operating and maintenance Blockchain + BIM

system for a building can save
administrative costs. It is expected that a
new building maintenance system based
on Smart Contracts will work better than
existing systems in the future.
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Thank you for your attention

www.hussbaum.ck
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