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I. State of the Art & Concept Solution



“Temporary structures in construction are those 
structures that are erected and used to aid in the 

construction of permanent projects”
– Ratay (2004) & Wu et al. (2018)

“A correct choice, good planning, designing and 
operation of temporary structures are keys for the 

success of every construction project” – Beale 
and André 2017, p. 439

“Many construction managers order a lot of 
formwork elements, to be sure that it will be 

enough for the project” – Contractor 1, 3, 5 from 
Expert Interviews

“Commercial CAD-based solutions to include TCIs 
in construction planning are resource expensive 

and lack dynamic consideration of design 
changes”

– Turkan et al. (2014)

State of Art
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Simple solution to integrate TCI planning into BIM-
based construction projects with existing 

technology

Use of TCI Ontology to describe the context of 
temporary construction and align it to the building

topology ontology (BOT)



Proposed Concept Solution
Goals to be accomplished
a) Automatically evaluate the 

building model geometry
b) Identify required TCIs to each 

building element of the building 
model by applying the rule-based 
algorithm

c) Link the building objects with 
their respective TCI-information to 
the building locations and 
schedule

d) Develop a TCI-utilization plan 
based on the building elements, 
their locations and schedule 
information

e) Enable passive monitoring of the 
TCI items with progress 
monitoring data

f) Visualize data automatically and 
interactively for all relevant 
stakeholders
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III. TCI Ontology
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BOT-Ontology

https://w3c-lbd-cg.github.io/bot/

https://w3c-lbd-cg.github.io/bot/


Missing ontology for temporary construction items (TCIs)
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Missing ontology for temporary construction items (TCIs)
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?? ??
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TCI-Ontology

https://alex-schlachter27.github.io/LBD-for-TCI/TCI
https://w3id.org/lbs/tci#

https://alex-schlachter27.github.io/LBD-for-TCI/TCI
https://w3id.org/lbs/tci


IV. TCI Management with the ontology 
(Competency Questions)
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Competency Questions

CQ1

How to calculate the TCI utilization with 
building element quantities?

CQ2

How to differentiate, where an 
automatic calculation is suitable and 

where a custom calculation is needed 
by an engineer?

CQ3

How to link TCI quantities to time 
scheduling?
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Competency Question 1

How to calculate the TCI utilization with building element quantities?

Get PCI information Get TCI information
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Simple 
Formwork 
Calculation 
Algorithm
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Competency Question 2

How to differentiate, where an automatic calculation is suitable and 

where a custom calculation is needed by an engineer?

Get PCI information
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Case Study – Results
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Competency Question 3

How to link TCI quantities to time scheduling?



V. Proof of Concept (Case Study)



System Architecture
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Results of the Case Study
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Desired Data to develop a TCI utilization plan
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TCI Utilization Plan

Power BI Dashboard Visualization



Questions?


