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Q Digital Twin (DT) in the construction
industry
% Real-time data
% Life-cycle modeling and monitoring

O Beneficiaries of BIM
+» All project stakeholders (from BIM
collaboration)

A BIMis WideTy used “ For Iea}rning and simulation-based
% Building Information Modeling (BIM) has analysis
been widely used as the information hub K Ccimblnmg BIM and DT technology
and increasingly mandated in the AECO e * Reduce energy c_Iemand
industry ¢ Reduce processing and approval cycles

* Increasing transparency and
collaboration

o
O Industry 6

¢ Many building projects in the AECO
industry involve complex, G Background
multidisciplinary, and multi-
stakeholder collaborations and
information exchanges

O Unresolved problem
+» DT readiness in multi-stakeholder
BIM collaboration
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Buckets & Objects

-
Ly Seatdut

I Seatdut

Example of Building Information
Modeling (BIM)

BIM Digital Twin
Digital World Digital World + Physical World

Machine Learning Predictive
maintenance

T .

O O

o T O _ : il

0 O o il
Sy i s e ,

Example of Digital Twin (DT)
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a. Centralized Network b. Decentralized Network

c. Distributed Netwaork

Three type of network model

pAONKOLS Decentralized clouds




2 BIM Collaboration Paradigms

Centralized files

> Conventional collaboration
> File-based transfer

» Industry Foundation Classes (IFC)
data model

> Via e-mails or other communications
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Sender Application

(Native BIM Model)

4

-

L.

Exported Exchange
Model
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Receiver Application

(Native BIM Model)
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Centralized BIM collaboration process
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Decentralized clouds

» Cloud computing is a paradigm

» Shared pool

» Cloud products
» Software-as-a-Service (SaaS)
» Platform-as-a-Service (PaaS)
» Technology-as-a-Service (TaaS)

> Hybrld ClOUdS Desktop computers

> Public cloud Smartwatch
> Private cloud

Mobile Phone

Devices for cloud BIM collaboration
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Distri lockchain
stributed blockchains Shared Ledger Encrypted Data

» Distributed file system @
» Permanent record of modification operations

» BIM data is reliable and unchanging I;I I I;‘ ‘ rﬁ

Consensus Smart Contracts

Constriction
S TLD/ Ao |GEe
iy e Process  —= &
— Design Inspection
Blockchain System BIM Model LIO__%
Transportation
Blockchain-based BIM collaboration Components of Blockchain
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3.1 Discussion

Comparison of the three paradigms

Centralized Files
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Decentralized Distributed
Clouds Blockchains

Advantage  Easyto use
Disadvantage * Human error,
missed or

untraceable
« Data Missing or
untraceable

« SavingsinIT Openness and
resource transparency

« Decentralized Data unchangeable
environment

» Security threats and Vulnerable to cyber
business secrets attacks

» Lack of cloud- Defective code will
specific BIM lead to irreversible
standards damage

12



~ // , )L“[ THE UNIVERSITY OF HONG KONG FEH8XE ii,]
3.2 Conclusion . faculty of architecture smpz (@

Department of Real Estate and Construction

mmmml EXiSting Problems

« AECO industry needs DT-ready BIM collaborations.

i AIM

« Compare the DT readiness of the three paradigms(File-based, Cloud-based,
Blockchain-based) based on the network models of information exchange links.

» Discusses the findings and possible future directions.

1 Result

» Presents a systematic overview of existing BIM collaboration paradigms for DT
readiness.
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Planned experiment on the digital twin readiness

IDEFO, a compound acronym (“lcam DEFinition for Function Modeling”),
Is a function modeling methodology for describing manufacturing
functions.

Nodes, trades and task groups

BIM Latency, Error and
Collaboration Experiment Transmission efficiency
Input Function Name Output Cases (Input) (Output)

(1) Centralized File Model, (2) Decentralized

. Cloud Model, or (3) Distributed Blockchain
Mechanism Model

(Resources) (Mechanism)

Example for IDRFO Planned experiment with IDRFO
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Thanks for watching
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