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WHAT wHY §

An integrated knowledge base To gather and present valuable
about major infrastructure failures information on the outcomes of
with natural hazard events natural hazard events on critical

transport infrastructure

ol

v N7 N
WHO (for) __ HOW
Infrastructure managers & A Linked Data approach
Researchers

(risk management, transportation, civil
engineering, natural sciences, etc.)

«



From tabular data to insightful information

Main diagram ? | ? Consequence diagram
v infrastructure |Rail oad GEOGRAPHICALFElIn Soi [vss Nonetary Societal_loss _ Usability_probl
i i file: road_ID Infra:lane _description jslope_| height rock_nam slope_soil_name_|soil_name soil_ ] rock_nam run_out _soil_namé volume as_fi has_iusa conce conce
data source: i aft en sou opensour
Fatheld Collery Thgh | 1 line(dlso pointxY 1 4Solcutingit  1X sandstoneX X T 1x | 1N No | 1ves No
A8S Glen Ogle 2 mediom Line (lso, pointXY| 2 2Natwralslope  2X  semipelitX  Tilland mor{Tilland m il 20618m semipelit>400m Tillandm 50t 22X | 2No No | 2No Yes
Rest and Be Thankful 3 medium Zline (also,pointXY 3 2Nawrelslope  3X schist X 30618m schist  >400m Peatand 100t 33X | 3No No | 3No Yes
Harbury tunnel 4 high 2 line (also, pointXY, 4 2 Soil cutting 430m  mudstoneX 1 420m 350,000t | 44X 4No No | 4Yes No
Rosyth Smedium | 3 line(also,pointXY 5 2Soilcuting | 55m limestone3r Tl T 50510m limestonedm Tl X s SX | SNo No | SNo Yes
Stoees Gmedium | 4 lline lso,pointXY 6 1Soilcuting | 619m sandstonc1s” 50515m 6 X | GNo No | GNo Yes
Main diagram 2 | > |
Cviie: nfrastructureRail Road GEOGRAPICAL FEl nfrastructure i soi [ivass Loss _usability_probl
GSviie: road 1D nfrarlane description Jslope T height rock_nam slope_sofl_name_|soil_namesoil_categ rock_nam run_out_soi_name volume has_fihas 1 usa conceconcd
datasource: it
San Benedetto Po bridge | 1 medium 1450027 /105601 1 2 bridge-AC T 1 1m no | ino no
Finale Emilia bridge 2 medium 2445017/111840] 2 2 bridge - RC- dspan- independent - S5 2 2 | 2m0 no | 2m0 no
Mirandola bridge 3 medium 3445214/110402| 3 2 bridge -arch masonry-single span - 25m 3 3 3m no | 3n0 no
Pontelagoscurobridge | 4 medium 4845318/113629 4 2 bridge- steel deck  piers, RC : 4 4 4m no 4no no
Bomporto bridge 5 medium 5.44.4338/110243] 5 2 bridge -RCarch - 3span -continuous- S5 S 5 | Smo no | Sno yes
San Felice sul Panaro bridel 6 medium 644.4935/110828] 6 2 bridge - RC irder- multispan -5 6 6 | 6mo no | Gno no
Fossa tation bridge 7 medium 7421814/133012] 7 2 bridge - RC- 3span - continuous 77 | 7m0 no | 7yes no
OnnaVilage brdge Blow 8421927/132841) 8 1 bridge -RC- 3pan- continuous 8 8 | 8mo no  8no no
| Main diagram 2 | ? | |
Gviie: [inrastructure [Ralload GEOGRAPHICAL FEfinfrastructure. soi [iass | TSocital_loss _ Usability_prob|
fe: | ro2d 1D Infra lane deseription Jslope T helght rock_nam slope_soll_name_|soil_namesoil categ) rodk_nam run_out _soil_namevolume Jcons fehas_Jusa conceconc] . .
data source: [ b Description
insiedeln Tiow o1 dread T 10 1no o dyes no
Hasliberg. 2 medium 2/46.4409/081225 2 2road 2 20 2m0 no  2yes no . .
Eggiwil 3low 465126/07.4841 3 areaaround Eggiwil 3 30 3m0 no  3n0 no Destruction of the bearing brackets due to
eggiwil low 465218/07483 4 areaaround Eagiwil 4 40 4mo no  4no no ; 5 z
Eggiwil Slow 465240/07.4814 5 areaaround Eggiwil 5 50 Smo no  Sno no the impact of the girders. Some deck girders
eggiwil Slow 465204/0748.45 6 areasround Eagiwil 6 50 Gmo no Gno no g
7low 65542/074435 7 areasround ignau 7 701 7m0 om0 7m0 no slipped from the bearings.
Reichenbach im Kandertal 8 medium 4633.15/07.4432 8 stream 8 802 8no no 8no yes
Rudbolfstetten-Friedisberg 9 low wn1/eR% 9 9 90 Sm no Sno no
Aesch bei Brmensdorf 10 medium 3472012/082628 10 roadsand houses 0 100 1 no Dm0 yes

Date Cause

6/5/1976 02:00:00 -
40 years ago Friuli EQ - M 6.4

Fatalities

X

Fully Money Lost
Collapsed
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< " Previous damage. Cracking of some structural and non-...

Description

Previous damage. Cracking of some
structural and non-structural elements (as
the abutment and a opened hole in the
sidewalk)

Date Cause

20/5/2012 03:00:00

4 years ago Emilia EQ - M 6.0

Fatalities

> &

Fully Money Lost
Collapsed

0




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
e Structured querying (SPARQL)






Schema Vocabulary — example

"Infrastructure Component” Object Type |

Physical System
(id)

-

is geospatially described by

{high’, 'medium', Jow’}

P —
Diescription !

N —————— -

..... ’ Summary

Infrastructure Component is an entity type.
Reference Scheme: Infrastructure Component has Infrastructure Component_id.
Reference Mode: .id.

Fact Types

Each Bridge is an instance of Infrastructure Component.

Each Embankment is an instance of Infrastructure Component.

Infrastructure Component Failure concerns full collapse of Infrastructure Component.
Infrastructure Component Failure concerns partial collapse of Infrastructure Component.
Infrastructure Component has Description.

Infrastructure Component has Infrastructure Component_id.

Infrastructure Component has Mame.

Infrastructure Component has number of Lane.

Infrastructure Component is connected to Infrastructure Component.

Infrastructure Component is geospatially described by Geographical Feature.
Infrastructure consists of Infrastructure Componeant.

Each Off Ramp is an instance of Infrastructure Component.

Each Segment is an instance of Infrastructure Component.

Each Slope is an instance of Infrastructure Component.

Each Tunnel is an instance of Infrastructure Component.

Usability Problem concerns closure of Infrastructure Component.

Usability Problem concerns reduced traffic on Infrastructure Component.

Related Types

Drescription

Geographical Feature
Infrastructure

Infrastructure Component Failure
Infrastructure Component_id
Lane

Mame

Usability Problem

Super Types

There are no items for this section.

Sub Types

Bridge
Tunnel
Embankment
Off Ramp
Slope
Segment



* Defined data representation format in graph format
Conceptual model Vocabulary

* Collected dataset samples (CSV format)

Dataset Description Filename

Events #1 Sample dataaboutlandslides, bridge failuresand | ETHZ-Contribution-to-D2.2.xlsx
road failuresin Europe.

Floods #1 Sample dataaboutfloodsin Europe. database floods yuliya.xls

Floods #2 Sample dataaboutfloodsin Spain. EVENTS_DRA.xIxs

Bridge failures#1 | Sample dataabout bridge failuresin Europe. events.xlsx

Bridge failures#2 | Sample dataabout motorway bridge failuresin events_failures_CSIC_T2.2.xlsx
Europe.




PIPELINE RDF MAP PREVIEWED DATA ORIGINAL DATA
& Edit prefixes a ~ b S ~ d v e v f v g ~ h v
< Edit utility funct ions input lines from CS. infrastruc. importance rail_ID road_ID shape Infrastruct. lane description -
data source: Open Street Map? open sourc.
Hatfield Colliery 1 high 1 line (also, point XY coor. 1 4 Soil cutting in immec
drop-rows PO AB5 Glen Ogle 2 medium 1 line (also, point XY coor.. 2 2 Natural slope on the
Rest and Be Thankful 3 medium 2 line (also, point XY coor.. 3 2 Natural slope on the
Harbury tunnel 4 high 2 line (also, point XY coor... 4 2 Soil cutting
Rosyth 5 medium 3 line (also, point XY coor. 5 2 Soil cutting
St Bees 6 medium 4 line (also, point XY coor... 6 1 Soil cutting

PIPELINE > PREVIEWED DATA ORIGINAL DATA

& Edit prefixes input_lines_from_CSV_fiv. infrastructurex.  importance ~  rail_ID ~ roadD v~ shape ~ Infrastructure_cox.  lane =
<> Edit utility functions data source: Open Street Map? open source:
Hatfield Colliery 1 high 1 line (also, point X¥ coor.. 1 a
ABS GlenOgle 2 medium 1 line(also, point XY coor... 2 2
drop-rows Rest and Be Thankful 3 medium 2 line (also, point XY coor... 3 2
T Harbury tunnel 4 high 2 line (also, point XY coor.. 4 2
¥ Rosyth 5 medium 3 line (also, point XY coor.. & @ F_"
s | HOO _ ™ rife:subCl 32 OF P
T St Bees 6 medium 4 line (also, point XY coor... 6 1 fandzhide I

natural_hazara_il

™ s n httpa ./ Sweneeinfraris k-fpT ..

™ infrariz k:ha s Slope.. ™ slope_grade_landszlide_int

DataGraft o o

https://datagraft.net : .

. infra ris kiconcamsF . & concemsFuiColapse A
infragtru clureComponent
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high

https:ffwww.infrarisk-fp7 .eujvocabs/#isOfimportance

https:/fwww.infrarisk-fo7 .eujvocabs/#isGeospatiallyDescribedsy https:/fwwi.infrarisk-fp7.eupvocabs/#Line

http:/fwww.w3.org/1899/02/22-rdf-synt ax-ns#type
> https:/fwww.infrarisk-fo7 eujvocabs/#Rail
https fﬁawwu.infrarisk-fp?.euNocabsf#Infrastru@

https:/fwww.infrarisk-fo7 eujvocabs/#infrastructure/1

https:/jwww.infrarisk-fp7 eupvocabs/#hasinfrariskCom

http:/fwwww3.0rg/1999/02/22-rdf-syntax-ns#type




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



DataGraft Search Explore Sign In

Latest public data pages Latest public data transformations

Data page = User 4 Published $ Transformation = User & Published $
. a S e O I I a ta ra t TB_data_dictionary_2016-02-20 Vorachet 20 Feb New transformation sdn 19 Feb

Jaroensawas demo-test nvinikolov 16 Feb
NL stadscoordinaten ImmyS5 LR Test Espempio-fork-fork-WorkingBase-fork nvinikolov 15 Feb
. Infrarisk sdn 10 kss Torino Census Integrated 1 nvinikolov 12 Feb
. brreg-oil nvinikolov 29 Jan Infrarisk-ds0902 sdn 10 Feb
brreg-datapage (SRR 280 test] nvinikolov 10 Feb
NPD FactPages npd AR test2 nvinikolov 10 Feb
Norwegian Petroleum Directorate 26 Jan test3 nvinikolov 10 Feb
FactPages
= T nvinikolov 10 Feb
infrarisk_input_v2 21 Jan
nvinikolov 10 Feb
prodm test 20 Jan
Inikol: 10F
infrarisk_floods_v3 11 Jan i i
nvinikolov 10 Feb
° ° meta_export_09dec 12 Dec
* Data cleaning & mappin i seARaL
ARPA Pi Q
Employe
Infrarisk
a u a r O r a ==
datasets

plugi-10: z locations and find if any of them

testttlc

 Executable data
transformations

e Data queries (in SPARQL) e
e Development of GUI

shﬂw| 0 |cnlr|cs Search:

date resultedinFullCollapse description location

application prototype e —

EXECUTE

through colliery tip, advancing through
underlying natural ground, with toe at
track location)

Showing 1 to 1 of 1 entries




Thank you!

Q&A

Contact: dumitru.roman@sintef.no



