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Introduction
Infrastructure Maintenance
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IFC Infra initiative

CEDR-Interlink 
Project, Bridge 
Ontology, etc.

Sensors, 
Drones etc.
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TwinGen Project
Use Case Data | Partners 

Source: Autobahn GmbH des Bundes -
Niederlassung Südbayern 
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Problem Statement
Infrastructure Maintenance
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ASB-ING Ontology
ConversionofInfrastructure domainmodel

Legacy domain model                                                        
as basis for Ontology

– Representation of existing data in 
Linked Data format 

– Still compatible with legacy 
guidelines, field-tested

– Reuse of existing definitions/ rules/ 
constraints, no new developments
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Source: Autobahn GmbH des Bundes -
Niederlassung Südbayern 
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ASB-ING data model
Legacy domainmodelforinfrastructure in Germany

Source : ASB-ING 2013 , BASt

ASB-ING 

Anweisung Straßeninformationsbank, 
Teilsystem Bauwerksdaten

[Instruction for the Road Information Database, 
subsystem structural data]

UML model

– Documentation data model for 
bridges and tunnels in Germany

– Only text, pictures & 2D documents

→ used for ~ 40.000 bridges 

→ currently new version under 
development : UML model

120 classes

80 datatype classes

500 attributes

3000 predefined values

Relations & dependencies
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Source : Landesamt für Straßenbau und 
Verkehr Mecklenburg-Vorpommern

Metadata/ Administrative data

Inspection related data 

Building element data
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Source : Landesamt für Straßenbau und 
Verkehr Mecklenburg-Vorpommern

Class (subjects)

Attributes (with cardinality)

Datatype definitions:
• textual/ numerical values
• values from “Schlüsseltabellen” 

(key tables)

(DamageType)
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Source : Landesamt für Straßenbau und 
Verkehr Mecklenburg-Vorpommern

key table class
• Attributes : key & text
• Constraints: predefined 

value options

ID / key
Text

Key table: DamageType

(DamageType)
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Conversionprocess

Class

Attribute

Generalization

UML model
ASB-ING Ontology

Aggregation

Association

owl:Class

owl:ObjectProperty

owl:DatatypeProperty

“abc/123”

rdfs:subClassOf

asb:isPartOf

asb:associatedWith

asb: https://w3id.org/asbingowl/core#

ASB-ING Ontology
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ASB-ING Ontology
prefix asb: https://w3id.org/asbingowl/core

https://w3id.org/asbingowl/core
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Key tableclassesintosub-ontology

UML model
ASB-ING Ontology

asb: https://w3id.org/asbingowl/core#

key table classes / 

predefined values
asbkey:Class

asbkey: https://w3id.org/asbingowl/keys#

ASB-ING Ontology
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asbkey:ArtSchaden_Material a owl:Class ;
rdfs:label "Material"@de ;
rdfs:subClassOf asb:ArtSchaden,

asbkey:ArtSchaden_Form_Lage_Materialaenderung,
asbkey:Schluesseltabellen ;

asbkey:Kennung "3.3" .

asb:ArtSchaden a owl:Class ;
rdfs:label "ArtSchaden"@de .

UML model

ASB-ING Ontology
asb: https://w3id.org/asbingowl/core#

asbkey: https://w3id.org/asbingowl/keys#

asbkey:ArtSchaden_abgeplatzt a owl:Class ;
rdfs:label "abgeplatzt"@de ;
rdfs:subClassOf asb:ArtSchaden,

asbkey:ArtSchaden_Material,
asbkey:Schluesseltabellen ;

asbkey:Kennung "3.3.4" .

(‘spalled’)

(DamageType)
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:XYZ_Damage
asb:

DamageType_X

“abgeplatzt

(spalled)”

“3.3.4”

hasType

:XYZ_Damage

asbkey:
ArtSchaden_abgeplatzt

(DamageType_spalled)

hasType
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ASB-ING Ontology
Overview

asb: https://w3id.org/asbingowl/core#

Core Ontology Classes: 462
Object prop.: 548
Datatype prop.: 347

Sub-Ontology (vocabulary) : New Keys
asbkey: https://w3id.org/asbingowl/keys#

Classes: 3.463
Object prop.: 0
Datatype prop.: 1

Conversion Script on  GitHub:
https://github.com/AnneGoebels/ASB-ING Ontology



Funded by:

Anne Göbels and Jakob Beetz |  CIB W78 - LDAC 2021
Conversion of legacy domain models into ontologies for infrastructure maintenance

20

ASB-ING Ontology
Application

Source : ZPP Ingenieure

~ 40.000 bridges, 

for 20 years 

Current Bridge/Inspection 

Data Documentation
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Linked Data Model of 

Bridge/Inspection Data

                    
                     

~ 40.000 bridges, 

for 20 years 

Current Bridge/Inspection 

Data Documentation
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Source :https://roadotl.eu/static/eurotl-
ontologies/img/Framework.png
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Conclusion

• access to extensive data resource              
(for AI, ML technologies)

• support the Interlink approach for 
infrastructure information exchange

Weakness of original ASB-ING data model

• too extensive / complex

• Sometimes inconsistent and no straightforward solutions

• External links only for a subset of classes feasible

                    
                     

                   
                     

• compliant with national standard
• No new development/ definitions of 

classes and relations etc.

• effortless Linked Data representation of 
existing bridge/inspection data

• not comply with ontology development method: 
creating as few new classes and properties as possible
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Future Work

ASB-ING 
Ontology

IFC / ifcOWL

OTL, 
bot/brot, 
dot, aoi,…
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– IFC Infra Website, https://ifcinfra.de/. Last accessed 13 Apr 2021

– Hamdan, A., Scherer, R.: Integration of BIM-related bridge information in an ontological knowledgebase. In: 
Proceedings of the 8th Linked Data in Architecture and Construction Workshop - (LDAC), pp. 77{90. CEUR-WS, (2020)

– Luiten, B., Böhms, M., Alsem, D., O’Keeffe, A.: Asset information management using Linked Data for the life-cycle of 
Roads. In: Life Cycle Analysis and Assessment in Civil Engineering: Towards an Integrated Vision: Proceedings of the 
Sixth International Symposium on Life-Cycle Civil Engineering (IALCCE 2018), CRC Press, Ghent (2018). 
https://doi.org//10.1201/9781315228914

– Bundesministerium für Verkehr, Bau und Stadtentwicklung, Abteilung Straßenbau. : ASB-ING 2013 Anweisung
Straßeninformationsbank Segment Bauwerksdaten. Bundesanstalt für Straßenwesen, Bergisch Gladbach (2013).
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