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WHAT
An integrated knowledge base 

about major infrastructure failures 
with natural hazard events

WHY
To gather and present valuable 

information on the outcomes of 
natural hazard events on critical 

transport infrastructure

HOW
A Linked Data approach

WHO (for)
Infrastructure managers &

Researchers 
(risk management, transportation, civil 

engineering, natural sciences, etc.)



From tabular data to insightful information

CSV file: Rail Road GEOGRAPHICAL FEATURE (.shape) Consequence

input lines from CSV file: infrastructure_IDimportancerail_IDroad_ID Infrastructure_component_IDlane description slope_IDheight rock_nameslope_gradesoil_name soil_namesoil_categorymassIDdepth rock_namerun_out soil_namevolume consequence_IDmonetary_loss_IDmoneysocietal_loss_IDhas_fatalities_amounthas_injuries_amountusability_problem_IDconcernsClosureOfInfrastructureComponentIdconcernsReducedTrafficOnInfrastructureComponentId

data source: Open Street Map? open source: reports, articlesafter processing Digital Elevation Model (DEM) in GIS platform; or through reportsopen source: digital soil mapsafter processing Digital Elevation Model (DEM) in GIS platform; or through reportsopen source: digital soil mapsopen source: digital soil mapsopen source: digital soil mapsopen source: reports, articlesopen source: digital soil mapsopen source: reports, articlesopen source: digital soil mapsopen source: reports, articlesopen source: reports, articlesopen source: reports, articlesopen source: reports, articlesopen source: reports, articlesopen source: reports, articlesopen source: reports, articles

Hatfield Colliery 1 high 1 line (also, point XY coordinates available)1 4 Soil cutting in immediate vicinity of spoil tip (colliery)1 X sandstoneX Alluvium - clay, silt, sand and gravelAlluvium - clay, silt, sand and gravelsilt 1 X sandstonenegligible Alluvium - clay, silt, sand and gravelX 1 1 X 1 No No 1 Yes No

A85 Glen Ogle 2 medium 1 line (also, point XY coordinates available)2 2 Natural slope on the side of roadway2 X semipeliteX Till and morainic deposits (colluvium)Till and morainic deposits (colluvium)till 2 0.6-1.8 m semipelite> 400 m Till and morainic deposits (colluvium)50 t 2 2 X 2 No No 2 No Yes

Rest and Be Thankful 3 medium 2 line (also, point XY coordinates available)3 2 Natural slope on the side of roadway3 X schist X Peat and colluvium (sandy to gravelly silts and clays, with varying amounts of cobbles and boulders)Peat and colluvium (sandy to gravelly silts and clays, with varying amounts of cobbles and boulders)colluvium 3 0.6-1.8 m schist > 400 m Peat and colluvium (sandy to gravelly silts and clays, with varying amounts of cobbles and boulders)100 t 3 3 X 3 No No 3 No Yes

Harbury tunnel 4 high 2 line (also, point XY coordinates available)4 2 Soil cutting 4 30 m mudstone and limestoneX Glaciolacustrine deposits - clay and siltGlaciolacustrine deposits - clay and siltclay 4 20 m mudstone and limestonenegligible Glaciolacustrine deposits - clay and silt350,000 t 4 4 X 4 No No 4 Yes No

Rosyth 5 medium 3 line (also, point XY coordinates available)5 2 Soil cutting 5 5 m limestone31˚ Till Till till 5 0.5-1.0 m limestone4 m Till X 5 5 X 5 No No 5 No Yes

St Bees 6 medium 4 line (also, point XY coordinates available)6 1 Soil cutting 6 19 m sandstone19˚ Glaciofluvial sand and gravelGlaciofluvial sand and gravelgranular material (sands and gravels)6 0.5-1.5 m sandstone> 30 m Glaciofluvial sand and gravel6 6 X 6 No No 6 No Yes
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San Benedetto Po bridge 1 medium 1 45.04.27  / 10.56.01 1 2 bridge - RC - 4span - continuous 1 1 1 no no 1 no no

Finale Emilia bridge 2 medium 2 44.50.17 / 11.18.40 2 2 bridge - RC - 4span - independent - SS 2 2 2 no no 2 no no

Mirandola bridge 3 medium 3 44.52.14 / 11.04.02 3 2 bridge - arch masonry - single span - 25m 3 3 3 no no 3 no no

Pontelagoscuro bridge 4 medium 4 44.53.18 / 11.36.29 4 2 bridge -  steel deck, rectangular masonry piers, RC abutments - 4span - independent - SS 4 4 4 no no 4 no no

Bomporto bridge 5 medium 5 44.43.38 / 11.02.43 5 2 bridge - RC arch - 3span - continuous - SS 5 5 5 no no 5 no yes

San Felice sul Panaro bridge 6 medium 6 44.49.35 / 11.08.28 ? 6 2 bridge - RC girder - multi span - SS 6 6 6 no no 6 no no

Fossa Station bridge 7 medium 7 42.18.14 / 13.30.12 7 2 bridge - RC - 3span - continuous 7 7 7 no no 7 yes no

Onna Village bridge 8 low 8 42.19.27 / 13.28.41 8 1 bridge - RC - 3span - continuous 8 8 8 no no 8 no no
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Einsiedeln 1 low 1 47.07.42 / 08.50.11 1 1 road 1 1 0 1 no no 1 yes no

Hasliberg 2 medium 2 46.44.09 / 08.12.25 2 2 road 2 2 0 2 no no 2 yes no

Eggiwil 3 low 46.51.26 / 07.48.41 3 area around Eggiwil 3 3 0 3 no no 3 no no

Eggiwil 4 low 46.52.18 / 07.48.36 4 area around Eggiwil 4 4 0 4 no no 4 no no

Eggiwil 5 low 46.52.40 / 07.48.14 5 area around Eggiwil 5 5 0 5 no no 5 no no

Eggiwil 6 low 46.52.04 / 07.48.45 6 area around Eggiwil 6 6 0 6 no no 6 no no

Signau 7 low 46.55.42 / 07.44.15 7 area around Signau 7 7 0,1 7 no no 7 no no

Reichenbach im Kandertal 8 medium 46.33.15 / 07.44.32 8 stream 8 8 0,2 8 no no 8 no yes

Rudolfstetten-Friedlisberg 9 low 47.22.17 / 08.22.26 9 houses 9 9 0 9 no no 9 no no

Aesch bei Birmensdorf 10 medium 3 47.20.12 / 08.26.28 10 roads and houses 10 10 0 10 no no 10 no yes
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Features of the approach

• End-user friendly Web application

• Grounded on a comprehensive data 
model for infrastructure components 
an natural hazards

• Easy to onboard data (e.g. upload 
spreadsheets)

• Data hosting/access

• Data provisioned as Linked Data

• Structured querying (SPARQL)





Vocabulary – exampleSchema



• Defined data representation format in graph format
Conceptual model Vocabulary

• Collected dataset samples (CSV format)

Dataset Description Filename

Events #1 Sample data about landslides, bridge failures and 

road failures in Europe.

ETHZ-Contribution-to-D2.2.xlsx

Floods #1 Sample data about floods in Europe. database floods yuliya.xls

Floods #2 Sample data about floods in Spain. EVENTS_DRA.xlxs

Bridge failures #1 Sample data about bridge failures in Europe. events.xlsx

Bridge failures #2 Sample data about motorway bridge failures in 

Europe.

events_failures_CSIC_T2.2.xlsx



DataGraft
https://datagraft.net





Sample queries 

•Describe landslides that occurred in February 
2013, give their dates, locations and find if any 
of them result in full collapse of any 
infrastructure component

•Describe landslides that resulted in displacement 
of mass containing clay



•GIS Knowledge Base
• Based on DataGraft

•Onboarding of INFRARISK 
data 
• Data cleaning & mapping 

(tabular to graph)
• Executable data 

transformations
• Data queries (in SPARQL)

•Development of GUI 
application prototype



Thank you!
Q&A

Contact: dumitru.roman@sintef.no


