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Organisations managing a large inheritance of old tunnels and underground 

structures are confronted with the need to guarantee the full safety of use while 

optimising their overall maintenance costs. This is particularly critical in railway 

tunnels, for example, in France, the mean age of railway tunnels is 124 years, with 

80% of them over 100 years of age. For the maintenance of tunnels, diagnosing 

pathologies is an important reasoning task. Tunnel experts carry out periodic tunnel 

inspections leading to the evaluation of a tunnel’s global conditions by identification 

of main pathologies based on possible causes in the form of disorders and diagnosis 

influencing factors. This is a complex process, prone to subjectivity and poorly scales 

across cases and domains. To address this problem in the EU project NeTTUN 

(nettun.org), a DSS called PADTUN, is developed involving tunnel experts and 

knowledge engineers. Pathology Assessment and Diagnosis of TUNnels (PADTUN) 

system is applied in a tunnel diagnosis use case with the French national railway, 

SNCF. The work carried out utilises state-of-the art Semantic Web and Artificial 

intelligence technologies to capture, present, and retrieve expert knowledge about 

tunnel maintenance for developing an intelligent decision support system.  

 

This talk will present one stage of this DSS development, namely constructing a 

knowledge base that represents tacit knowledge from domain experts. This includes 

the existing decision process concerning the maintenance of tunnels which provides 

a context model for automated decision support. The first step in building this 

knowledge base was to capture the diagnosis process into a conceptual model, 

based on knowledge elicitation with tunnel experts and by consulting the relevant 

tunnel maintenance regulations. This conceptual model represents a valuable 

resource that includes tunnel disorders observed during inspections, common tunnel 

pathologies, influencing factors that influence the pathology’s development and 

evolution. The conceptual model was converted into modular ontologies following a 

widely used ontology development methodology, METHONTOLOGY. The PADTUN 

ontologies are the first ever ontologies developed for the domain of tunnel diagnosis 

and maintenance. 


