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Problem statement

Challenge 5: Ontology-based Compliance Checking
 Physical buildings need to meet regulations,

 Building models need to be of sufficient quality to check 
regulations,

 Linked data supports homogenization of data

 There is no clear method in checking and reporting the 
quality of linked building data
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3. Completeness & Quality Checking

1. Requirements specification2. Knowledge Graph generation

Process Diagram
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1. Requirements Specification 
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1. Requirements Specification 
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Requirement

Discipline

BIMReq ontology 

Regulation

weightarea material 

volume density
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2. Knowledge Graph generation

Model 
Authoring 

Tool

TTL

Export IFC

IFC

• IFC-to-LBD converter / KGG could not produce what we wanted (need for further enrichment)
• ETL process using ifcopenshell/rdflib to create the knowledge graph 

ETL process 
(ifcopenshell/rdflib)

Generate 
LBD Graph

To meet Adam’s requirements...

To be validated...

BEO
MAT

PROPS
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2. Knowledge Graph generation

• IFC-to-LBD converter / KGG could not produce what we wanted (need for further enrichment)
• ETL process using ifcopenshell/rdflib to create the knowledge graph 

Material_Layer

beo: Wall

Walls

mat:MaterialLayer

Material “Volume"

“Density"

props:hasVolume

props:hasDensity

mat:Material
mat:hasMaterial

mat:hasMaterialLayer

props:hasGuid

“globalID"
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Model 
Authoring 

Tool

TTL
Validate

ETL 
process

IFC

Python BCF 
script



Shapes
TTL

Send GUID

BCF

Calc

Check 
rules

MSG:”improve 
object” GUID

DONE

Requirements

3. Completeness checking 
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3. Completeness checking 

• Need to ensure SPARQL queries will work

Material_Layer

Walls

Material
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3. Completeness checking 

• Need to ensure SPARQL queries will work

Material_Layer

Walls

Material

• What if there are no material layers in every wall? 
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3. Completeness checking 

• Need to ensure SPARQL queries will work

Material_Layer

Walls

Material

• What if there are no material layers in every wall? 
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Model 
Authoring 

Tool

TTL
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process
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Python BCF 
script



Shapes
TTL

Send MSG & GUID

BCF

Calc

Check 
rules

MSG:”improve 
object” GUID

DONE

Requirements

3. Compliance checking 
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4. Compliance Checking

Governmental regulation 

 Due to regulation rooms that are considered 
living space require at least one square 
meter of window area per 10m2

1. Find all the rooms that are considered living 
space (Kitchen, Living Room, Bedroom)

2. Derive area of rooms

3. infer area of windows

4. Derive windows in rooms

5. Compare area’s

Disciplinary restriction

 Due to fabricability the maximum weight of a 
wall element may not exceed 360 kg.

1. Find all the walls

2. Derive density of (material of) wall

3. Derive volume of wall

4. Multiply volume of wall with density

5. Compare mass of wall to allowed weight 
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Fabricability: 
Check if the walls can be lifted by KUKA robots?  
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Fabricability: 
Check if the walls can be lifted by KUKA robots?  
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Natural Light: 
Check the proportion between window area and space are.
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Conclusion

• With the use of parsers we have been 
able to create linked data out of an IFC. 

• With SHACL we have been able to 
validate the data.

• With the automated BCF output we 
have a closed loop workflow for 
generating regulation issues and 
handing them to the designer, 
independent of the discipline.

Team8

Our tool helps designers from discrete disciplines to check 
if their model satisfies requirements from all disciplines
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 Add User Interface for the requirement part

 Autopopulate the data in the model, instead 

of plain messaging to design
 “autoresolve problem”

 Standardize building industry

Future work
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 Learned something 

 Had fun 

 Interacted in meaningful way 

 Fully operational product 

 Have #1 position TBD

Compliance check Hackathon experience
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Team8;
Adam
Detlev
Deillza
Dimitris

Questions
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