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Digital Twin Construction

Digital twin of the
construction phase

Gain situational awareness
through real-time status
information

Process-oriented approach

Full-cycle model of planning
and control
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BIM2TWIN (B2T) Ontologies

* Key performance indicators

BIM2TWIN KPI * Mainly to for display on dashboard

Knowledge

BIM2TWIN Core «  Main monitoring information

BIM2TWIN Core Extension *  Project status and intent
(as-planned and as-performed)

Information

BIM2TWIN Data . Looll<up graph fo_r raw data
* Devices and their data captures

Data

4 "separate” ontologies
to improve reusability

This project has received funding from the European
Union’s Horizon 2020 research and innovation S_USTAINABLE
programme under grant agreement no. 958398. PLACES 2022




BIM2TWIN Data

B2T Database

* (Catalogue to explore raw data
from the construction site

e Largely reusing SOSA/SSN

catalogues raw data
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* Separation between project status
and intent (two containers with
differing sets of classes)

Direct relation between the two for

direct comparison

* Building structure as common
information (reusing BOT)

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement no. 958398.

BIM2TWIN Core

Project Intent
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BIM2TWIN Core

Sections
Construction Processes
Preconditions
Resources
Location
Building Structure

This project has received funding from the European
Union’s Horizon 2020 research and innovation
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BIM2TWIN Core

Process

Processes and Preconditions Y

+ProcessStant

/\ +ProcessEnd

e 3 process levels T T o
* Focus on process preconditions

(rather than a fixed order)

l\"?

: Activity Task \/
Sefic P S TaskTune TaskType Precondition External Factor Precondition
+ cArCtivie SO 1 " I shazPrecandition
ProductionMethod +hasActivty | wParformanceEactor +hasTask +Contractor hasPrecondition |1y < | +ExternaiFactorType
*PlannadSiant +Fultilled +PrecondibonThreshold
Work Package +PlarmadEnd
g oqL Process

e.g.: build columns on the first floor

requiresFrocess % Z}A L %

Act i v i ty Process Precondition

Zone Precondition

Information Precandition

e.g.: place formwork for columns on the first floor
Ta S k :IEuiememType
e.g.: place formwork for column C12

+isAsDesigned
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Differences between Project Intent

and Status

Different set of class attributes,
e.g.:
e Location (of resources)
e Active (workers and equipment)

No precondition

Defect and inspection-related
classes

Status concepts for elements and
processes

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement no. 958398.
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BIM2TWIN Core Extensions

Worker
Safety

* Builds upon B2T Core
Equipment Alternative

* Domain specific extension of S Schedul
cheduies

ontology

e Separation to improve reusability of
the ontologies R

Quality and
Progress

Control Surface

Quality and
Progress
Control

This project has received funding from the European
Union’s Horizon 2020 research and innovation SU STAINAB LE
programme under grant agreement no. 958398. PLACES2022




BIM2TWIN KPI

Quality
Quality assurance Construction Qual;ty assurance
& control process quality effectiveness Safety
* Different types of KPIs Nambecof Zero-defect Namberof
defects per work ::t:dh/wmm defects identified Site safely evel
° : package over out o and fixed by the
Qu d l Ity all ba;':h’::‘k work group due to Risk assessment
area handover self-inspection on completion level
fi
» Safety Zeteaens that batch/work
exacutions out of
. total executions area out o::’;oft;l pefect solv}ng
e Execution excellence el holisaghicabln 1
Z’V:fk package area importance)
. . lays due to
e KPI units (reusing QUDT) e detect R
. . Execution fesnnce
il
 Time intervals o
Process efficiency Supply chain éesource
& effectiveness effectiveness efficiency
| Cycletime | Order fulfifiment Workforce
timealiness capacity
Throughput Order fulfillment Workforce
quality utilization rate
Work in progress Order fuifillment Equipment
cycle time utilization rate
Cycle time
variablitly
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Geometry Representations

e
Detailed geometry of building elements:
 PLY file P

Rough geometry / Bounding box:
* Geosparql, asWKT

Geometry for online visualization:
« gITF

This p oject has ved funding from the E ropea
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Project Status and Outlook

Pilot sites in preparation

C D\ N N
. Spain - Acciona Finland - Fira France - Spada
e BIM2TWIN running P P
since end of 2020
 Requirement analysis
 Use case definition
9 Data mOde”ing * Hospital building * Apartment Retail building
e (Cast-in place buildings Cast-in place
concreting * Pre-cast concrete
. VAN VAN J

- Test and refine ontologies = Publish ontologies

- Further alighment with existing ontologies

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement no. 958398.
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