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Topics to cover

• Knowledge-bases for the Dutch Road Authority (Rijkswaterstaat)

• Semantic Media Wiki Implementations

• Sharing The Idea & Exercising the Semantic Web Technologies 

• via End of Life Rule Checking Model (on-going project - PoC)

• + Main take aways, Upscale PoC To Locks & Later New Object Types

The use of the Semantic Web Technologies for providing portfolio-level end of life analysis for transport infrastructure

Background work

Research Project as a Use 
Case

Next Steps

2’

10’

3’



TNO

Background Work

• Knowledge-Bases At the Dutch Road Authority

• A Semantic Wiki Implementation, always an object type and associated knowledge needs 

• Pre-determined queries, Coordinated text, images, inspection data

• End-user oriented solution together with ArchiXL

Knowledge-Bases At the Dutch Road Authority



End of life rule-checking model for asset prioritization: Navigation Locks

As Knowledge Development Project



Context: End of Life Decision Moment

TNO End of life rule-checking model to analyse portfolio of civil assets for RWS 
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Approaching with the use of Semantic Web Technologies 
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€€

To develop a knowledge(model)-

driven rule checking model to 

scan objects (semi) automatically 
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Methodology, envisioned

End of life rule-checking model to analyse portfolio of civil assets for RWS 
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End of Life Rules
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There are formal definitions Based on I&M (2013), VONK (2012) but also Klanker et. Al (2016), Bakker et al (2016), Wessels et al. (2018)

They all interact on the level of object properties.

We published the findings in the IALCCE 2018. 

Technical end of life
• Structural safety can no longer be guaranteed.

• Or when a structure has serious structural defects.

• Or when a (critical) component is obsolete.

Functional end of life

• When an asset no longer fulfills its designed function due to changing environment, requirements, demand.

• When there are new functions needed from the asset itself or the location where the asset is.

Economic end of life

• When an asset becomes too expensive to maintain.

• When EELI indicator of Bakker et al.(2016) comes closer to 1.
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End of Life Rules for Navigation Locks

• Inspection reports

• Interview/ Periodic meetings with V&R expert, Regional Asset manager 

• Fault Trees and FMECAs outputs

• Planning data 

• Functional data (Time registries at locks, ship registries)

• CEMT data

• DISK dumps

• So on…

End of life rule-checking model to analyse portfolio of civil assets for RWS 

9Image Source: Arcadis (2015)

Delden, Eefde, Hengelo Locks at the Twente Canal
What makes navigation locks to be as V&R candidates?



Rule 1: Technical ageing
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        Replace Walls 

How many locks and which one have same condition data assigned? 



Rule 2: Technical ageing
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Obsolete and Out 
of the stock 

How many locks that have the gates registered as obsolete and out of the stock?



Rule: Functional ageing rule 
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CEMT class not 
suitable

Widen the chamber
Add new chamber 

How many locks that became limited to provide these dimensions?



Functional requirements (Shortened)

• How many navigation locks are operational the in the Netherlands?

• What are the functional demands on navigation locks on corridor and component level?

• What are the critical metrics on navigation locks for the demand and on what level can they be quantified?

• What are the critical components of navigation locks and what are their (sub)functions?

• What are the critical information for the navigation locks from asset managers’ perspective?

• What are the condition information for navigation locks and what is a minimum set of information to be assigned to locks in 
terms to create an overview?

Examples on detailed CQs:

• Which navigation locks are monumental?

• How many navigation locks that have gates obsolete and not in-stock?

• What are the CEMT class types of navigation locks, what are the required dimension per CEMT class?

• What are the dimensions of the locks and also their critical components e.g. chambers, waiting area, lock-head?

• Is the CEMT class of the corridor the same with the CEMT class of the navigation locks?

• What is the waiting time for ships defined by the norm and measured at the locks?

• What are the other related objects of a complex, what are their critical properties e.g. clear height that may limit the ship dimensions that are essential for the 
function of lock?

End of life rule-checking model to analyze portfolio of civil assets for RWS 



UML Diagram  
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The route of using the Semantic Web Technologies 

End of life rule-checking model to analyze portfolio of civil assets for RWS 
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Java Classes

• Open source tooling (Jena Framework) to create model.

End of life rule-checking model to analyze portfolio of civil assets for RWS 

15 Java Classes

& Parsing data

(200 locks, 1000 

components…)

Data Properties

Methods
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Proof of concept: 3 rules, 5 Classes 
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Civil Structure Component DamageComplex

CEMT Class

Civil StructureID is a key value

Complex ID is a key value

Complex ID is a key value 
ComponentID is a key value

RiskMeasure

Element

ComponentID is a key value

DISK, RUPS, Ultimo, Meridian (pdf!), 
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Using Jena to create triples

End of life rule-checking model to analyze portfolio of civil assets for RWS 

Selected Classes 

for PoC

• Getting damage properties through 

key values (e.g. ID’s)

• Add component as resource and 

create its  properties via KeBoTun
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• Create damage as resources and add 

properties (by getting component 

resource) 

• Get component resource and add 

properties 

Damage added to Component 
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Reusing KeBoTun

End of life rule-checking model to analyze portfolio of civil assets for RWS 

(8)

(15)
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Creating the RDF file (just where we are)

• First output as RDF – theoretically it should works

• Some thing need to be fixed

End of life rule-checking model to analyze portfolio of civil assets for RWS 
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Where we are, where to move forward

End of life rule-checking model to analyze portfolio of civil assets for RWS 
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Take aways until now, Moving Forward
• This is a knowledge development project to explore the SW with no dependency for 1 specific decision moment. 

• Accessing the data from its source is ideal, this is to prove a concept.

• The major issue was that there were limited actual examples (except Jena documentation).

• Once the classes (+parsed data) were linked, Jena part was very intuitive (even though the project is not finished).

• Most essential decision information comes from programming inspection reports/datasets. Yet that are almost always overlooked. 

• There is always a top model, instantiated to many object types as point-object civil structures.

• The 5 main classes (and reused KeBoTun Ontology) have proven that we may need much simpler model for condition definition of the civil infrastructure.

• There is always typical failure mechanisms associated to object types. 

• Any additional properties can be defined via e.g. DOT Ontology.

• The PoC will be extendible for any civil structure as the data structures we use don’t change and top-model don’t change.

• But next step is to finish the PoC, and move to more ideal situation step by step.

• Meanwhile we tag along the real assessor/decision maker, who became very enthusiastic (“Inspection data-template”)

• There is a lot to gain and have real impact on the society, which is shadowed by other society al trends. 

Insights, Finishing-up, New Cooperations 



THANK YOU.

For more questions: 

esra.bektas@tno.nl


