
Linked Data for Structural Diagnostics: A Semantic 
Framework for Sustainable Infrastructure 
Management

10.07.2025
Faculdade de Engenharia da 
Universidade do Porto

Paul-Christian Schuler
Mahsa Mirboland
Yannic Stark

Abdullah Al Mohammad
Christian Koch

LDAC2025 – Linked Data in Architecture and Construction



Chair of Intelligent Technical Design
Prof. Dr.-Ing. Christian Koch

Schuler, Mirboland, Stark, Mohammad & Koch 2

• openSIM Project1

• Development of a Building 
Information Modeling (BIM) 
workflow for inspection projects

• Heterogeneous data is collected 
during a project

• Data silos are created
• Client receives information at a 

high aggregation level

Challenges in Structural Data Management
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• openSIM Project1

• Development of a Building 
Information Modeling (BIM) 
workflow for inspection projects

• Heterogeneous data is collected 
during a project

• Data silos are created
• Client receives information at a 

high aggregation level

➢Goal: Long-term data storage 
and availability

Challenges in Structural Data Management
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• ISO 215972

• RUB ICDD Platform3

• Advantage of Linking Data/ Files
➢ICDD helps improve understanding 

of the data
• Link creation showed individual 

variations
• Files not semantically labeled

Information Container for linked Document Delivery 
(ICDD)
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• Structural Information Ontology 
(SIO)

• Represent data in graph format
• Provide schema for users

• ICDD Application
• Graphical User Interface
• Create Links
• Instantiate Ontologies 

• API
• Query data from ICDD

• Web Visualization
• User-based visualization of data
• Navigation through data in the ICDD

Objective
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Structural Information Ontology (SIO)
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Structural Information Ontology (SIO)
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Structural Information Ontology (SIO)
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Structural Information Ontology (SIO)
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ICDD Authoring Application4
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ICDD data query via API
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ICDD data query via API
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ICDD data query via API
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Visualization example
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Visualization example
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• Framework for Linked Data: Storing & 
Utilizing Knowledge

• SIO: Maps Inspection Processes
• ICDD App: Container & Ontology 

Instantiation
• API: Reads ICDD Data
• Structured Data Delivery
• Long-term Usability
• Future Focus: Developing User-Friendly 

Tools for Wider Adoption

Conclusion
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Check out our research project openSIM →

 Hit me up with your questions
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1. https://www.bmv.de/SharedDocs/DE/Artikel/DG/mfund-
projekte/opensim.html

2. ISO 21597-1, Information container for linked document delivery: Exchange 
specification - Part 1: Container, 1 ed., Standard, International Organization 
for Standardization, Geneva, Switzerland, 2020. URL: 
https://www.iso.org/standard/74389.html.

3. https://icdd.vm.rub.de/ui
4. https://gitlab.uni-weimar.de/professur-intelligentes-technisches-

design/opensim-icdd-tool
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