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Abstract 

With the suggested Building information modelling (BIM) framework, Succar in 2009 described three stages of BIM 

maturity (Succar, 2009). The highest maturity level involves semantically-rich integrated models to be created, shared 

and maintained collaboratively across Project Lifecycle Phases. Today, almost 10 years later, however, none of the 

BIM authoring tools on the market are capable of fulfilling this vision. The Linked Building Data (LBD) community 

group formed under the World Wide Web Consortium (W3C) aim at utilizing Linked Data and Semantic web 

technologies in order to provide a different approach towards this end goal. One of their main contributions is a 

simple, extendable Building Topology Ontology (BOT) (Rasmussen et al, 2017), which provides a common language 

for describing any spatial or physical element in its context of a building. The intention is that the overall concepts 

included in this ontology are to be extended by various stakeholders operating in the construction industry in order to 

capture the desired knowledge. The group not only focuses on developing new ontologies but also describes best 

practice modeling examples and software implementations such as a Revit exporter and an IFC converter to generate 

LBD-compliant datasets. 

 

This focus of the presentation is the LBD toolsets and the overall vision of the community group. A live 

demonstration will be used to illustrate how federated queries can be used to retrieve data from datasets stored at 

different locations. Thereby the dataset illustrated in Fig. 1 can be stored at three different servers owned by the 

creators of the specific data, and access can be provided only to authorized persons. Linking specific data rather than 

whole models can in the future fulfill the vision of having semantically-rich integrated models. 

 

 
Fig. 1: An example of a distributed dataset consisting of three sub-datasets specified by three different disciplines. The 

architect (black) initially defines the wall instance. The structural engineer (red) and energy engineer (green) each 

extend the dataset with knowledge according to their individual demands. Illustration presented at buildingSMART 

International Summit in London, 2017. 

 

 

https://w3id.org/bot
https://github.com/MadsHolten/revit-bot-exporter
https://github.com/jyrkioraskari/IFCtoLBD
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Semantic web provides reasoning capabilities, and by defining logic rules, it is possible to deduce new knowledge 

from existing knowledge. The reasoning capabilities are for example used in Natural Language Processing (NLP) to 

find synonyms and introduce hierarchies to real-life concepts such as car ⊑ vehicle, but the possibilities in 

engineering are also many. Many engineering tasks imply taking some input and applying a set of physical equations 

in order to produce an output. These logical tasks can be defined in rules, and Fig. 2 simulates of how this could be 

implemented in a typical engineering task. A step by step demonstration of this particular case will be given as part of 

the presentation also illustrating how to assess consequences of design changes using mechanisms provided by the 

Ontology for Property Management (OPM) (Rasmussen et al, 2018). Being able to quickly assess design changes can 

potentially provide a valuable tool for engineers to be more capable of responding to the rapid design changes that 

occur especially in the early design stages, and having assumed data in the model that is likely to change over time is 

not a problem as it can be handled by logical systems. Modeling a something as soon as it exists conceptually has the 

benefit that any team member can refer to it explicitly and even capture data about it, and this is a valuable tool in an 

industry where most knowledge is traditionally stored in the heads of the project participants. 

 

 
Fig. 2: An example of how new data can be deduced by traversing the existing data stored in the graph. The architect 

(black) defines a space and based on its area, the energy engineer (yellow) defines an initial heating demand simply 

as 20 W/m2. Based on this demand, the HVAC engineer (red) inserts an initial space heater. Now that the elements are 

modeled one can refer to them and through the relations it is possible to analyze whether the input on which the data 

was derived, has changed. Illustration presented at buildingSMART International Summit in Paris, 2018. 
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https://w3id.org/opm

