Integrated 3D information model of
surface and subsurface

Wiebke Tegtmeier,
Peter van Oosterom, Sisi Zlatanova, Robert Hack
GIMCIW consortium

17" International Conference on Soil Mechanics & Geotechnical Engineering
Alexandria, Egypt, 5-9 October 2009

ITC INTERNATIONAL INSTITUTE FOR GEO-INFORMATION SCIENCE AND EARTH OBSERVATION TU Dﬂlf



Why should there be a subsurface

ITC

It is (probably) easy...but is it really necessary?

Present practice in large civil engineering projects:

During one and the same project, data is often
obtained multiple times (boreholes re-drilled, etc.)
Reasons:

= data lost, or

= data quality not known, or

= same data obtained for different purposes
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Why should there be a subsurface

= Subsurface data generally consists of:
= point,
= line, and
= surface(*)
information,
but not of volume information;
hence, not the whole subsurface space is described
(*) Surfaces in the subsurface are, for example, boundaries between
different materials
= The point, line, and surface information consists of:
= exact data (i.e. strength values of borehole sample tests),
= not-exact (descriptive) data (i.e. material descriptions)
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Why should there be a subsurface m

But:

What is wanted?

= Not only point, line and surface data;
but a model of the whole subsurface.

The model is in general made (interpreted) by a
geologist/geotechnical engineer based on the
information from (often) incomplete subsurface data.

The interpretation of the descriptive data and the
process to make the model are depending on the
specialist and the a-priori knowledge of the geologist
or geotechnical engineer.
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Why should there be a subsurface m

But:

What is then the quality of this information?
(or: What is the quality of the interpreter?)

Usually, no quality indicators for interpretative data of
the subsurface are known.

The best option to assess the quality of subsurface data
is, thus, by assessing

= the underlying original data, and
= the thinking process leading to the model

Hence, original subsurface data should be available for
this assessment if the data is to be re-used.
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Why should there be a subsurface

BUT:
Since surface and subsurface data may interact...

...it would be easier to have the same geo-information
environment for both surface and subsurface
information.

...and to include all information (also regarding
uncertainty) in one integrated model.

Thus...
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Short summary of the Atlanta prese

What do we need?

= |ntegrated 3D information model (3DIM) including
(sub-)surface real world and design information

What do we have?
= CityGML information model

What did we do?

= 1st Extension by Ludvig Emgard using:

= NEN 3610 - Dutch harmonized base model of geo-information
= INSPIRE 02.5

= 21 Extension by Wiebke Tegtmeier using:
= Dutch Standard Geotechnical Exchange Format (GEF)
= GeoSciML information model
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1st Extension of CityGML by Em

pkg Class Model /

Abov eSurfaceObject
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from Emgard & Zlatanova, 2008
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2nd Extension of CityGML and 3Dl

class Class Model_GeologyGeneralOverview /'

«Feature»
CityObject

Below SurfaceObject

Below SurfaceSpace Geology Water Below SurfaceUtility
«Feature» «Feature» «Feature» «Feature» «Feature»
Layer Obstacle Below SurfaceSpaces GroundWater GasOil
«Feature» «Feature» «Feature»
LayerRock LayerStrongSoilWeakRock LayerSoil
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Example: Geological feature ‘L

ciass Ciass Model LayerRock_datatypes_revised )

VisualDescription

«Featuren JointSystemDescription
- - LayerRock
+ descriptionlocation: GM_Point «DataType» + dipdirection: Integer
+ contact: ContaciDetails s + observationmethod: CharacterString ChronostratigraphicDescription & s GETrs
+ descriptiondatetime: DateTime + descriptionpurpose: CharacterString + spacing: Decimal
+ locationconditions: LocationConditions - el ETOTeE N 5 [
+ beddingstyle: CharacterString
1 5
+ beddingthickness: Integer ¥ CoebnE Ry Frerh
l SampleDescription I .
. + infillmaterial: InfillMaterial
[+ sampledcode: integer Jor &
GeologicalUnit
+ objectcode: Integer —
l MeasurementDescription | S CTEnS R BeddingSystemDescription
[+ _measurementcode: integer + objectname: RockSoilName + dipdirection: Integer
+ objectdepthstart: Decimal T 3 o e
gy i G Geologicstructure + Spacing: Decimal
+ objectthiciness: Decima + persistencestike: Decimal
LabTestDescription I + objectextension: Decimal b e
e o Jor + obiecigeometry: GM_MultiSurtace M
+  exposurecolour: CharacterString + infilimaterial: InfillMaterial
+ outcropcharacter: CharacterString .
En
FaultSystemDescription
1 01 - Integer
G-+ faulthangingwalldirection: Integer
IntactRock o + fauliseparation: Decimal
+ faultmovementtype: CharacterString
+ weathering: WeatheringDescription + weathering: WeatheringDesoription
+ composition: CompositionDescription + composition: CompositionDescription
+ i .
+  rockmassstructure: GeologicStructure FoldSystemDescription
o S + foldsze: Characterstring
5 i
5|+ foldiightness Integer
|+ foldsymmetry: CharacterString
«DataTyper <DataTyper + folddeformationsyle: CharacterString
TR eI e o e + folddipaxialplane: Integer
«DataType» «DataType»
WeatheringDescription + lithology: Lithology PhysicalDescription + modulusofelasicity: Integer
& - Decimal
+ environment: CharacterString + material: CharacterString unitwelghtipacimal + intemalfrictionangle: Integer
+ . + bulkdensity: Integer D e s
4 + colour: CharacterString ¢ CIEEREREE, FOCERy + intactrockstrength: IRS
+ weatheringproduct: RockSoilName L e Gt + N uss
+ composition: Integer + shearsirenth: ShearStrength
+ srucuretexture: StructureT exture + tenslestrength: TensileStrength
D «CodelList» «CodeList» «enumeration» «CodeList» «CodeList» «CodeList» «enumeration»
ContactDetails mation gbegree hology Grainsize StructureTexture La InfillMaterial
+ loggedby: Characterstring - + + + i + - wavy roughstepped cementedinill
+ company: CharacterString + + formatievanbeegden slightly + plantactivities + sandstonewithshale + arenaceous. +  thinlybedded slightlywavy smoothstepped
+ contactperson: CharacterString + + + hydrolysis e - + mediumbedded curved polishedsepped
§ Soirecs Gharactersting - + formatievandrente highly + leaching + purecarbonate + sitstone - i
T CEReTOERGE (mCsp - + + oxidation + limestone + sandstone + verythickybedded siraight
+ emailcontact: CharacterString + + formatievanurk b =
+ emailfrequency: Integer + + calcilutite roughplanar softshearedmaterialmedium
+ lasemail: Date + + calcisitite smoothplanar softshearedmaterialfine
+ + calcarenite gougesmall
+ + calcinudite Karst e e
v st «DataType» «DataTyper + basalt flowingmaterial
«DataType» v Porosity Permeab + dolerite none
LocationConditions st
+ gravel + gabbro
9 - ecimal + permeabilitymin: Real g
+ weatherconditions: Weather + porositymax: Decimal + permeabilitymax: Real
+ lity: Access
«DataType» «DataType» «DataType» «DataType»
moratic umerat IRS ucs ShearStrength TensileStrength
e P + intactrockstrengthmin: Decimal + unconfinedcompressivestrengthmin: Integer + shearstrengthmin: Integer + tensilestrengthmin: Integer
. [ + _intactrockstrengthmax: Decimal + _unconfinedcompressivestrengthmax: Integer + _shearsirengthmax:_Integer] +_tensilestrengthmax: Integer]
cloudyandsiight ]

fairanddry
fairanddrizzle
fairandslight
fairandheavy
brightanddry
brightanddrizzle
brightandslight
brightandheavy
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‘LayerRock’ - General descript

class Class Model_LayerRock_datatypes_revised /
VisualDescription «Feature» JointSystemDescription
" LayerRock
+ descriptionlocation: GM_Point «DataType T cineecier: hEeE
+ contact: ContactDetails o~ + observationmethod: CharacterStiing ChronostratigraphicDescription + dip: integer
+ descriptiondatetime: Time - + descriptionpurpose: CharacterString % cobeing s
+ locationconditions: LocationConditions b cl i ; B
T + beddingstyle: CharacterString S T e
+ beddingthickness Integer oL b
[ oo | :
1 + infilimaterial: InfillMaterial
[+ sampledcode: integer Jor & (e e
GeologicalUnit
+ objectcode: Integer —
l Measurementbescription I b e e TR BeddingSystemDescription
[*_measurementcode: integer Jo.x + objectname: RockSoilName T dpoliecicn: GEaD
+ objectdepthstart: Decimal «DataTypon & dlbp Grr
py|2 eI Eueh el S i e e
> CHOERIEROES [EE + persistencestrike: Decimal
LabTestDescription I + objectextension: Decimal b e
[+ rabtesicode: nteger Jo-s e 01|+
¢ OTEENEENE GEEEEEhmn + infillmaterial: InfillMaterial
+ outcropcharacter: CharacterStiing + karst: Karst
1
FaultSystemDescription
1 0.1 + Integer
o.-| + faulthangingwalldirection: Integer
IntactRock RockMass + faultseparation: Decimal
. + faultmovementtype: Characterst
+ weathering: WeatheringDescription +  weathering: WeatheringDescription
+ composition: CompositionDescription + composition: CompositionDescription
+ i + 1
+ rockmassstructure: GeologicStructure PSR EEEE
h C + foldsize: CharacterString
+ c
o.+| * foldtightness Integer
+ foldsymmetry: CharacterString
<DataTypes <DataTypen + folddeformationstyle: CharacterString
CompositionDescription MechanicalDescription + folddipaxialplane: Integer
«DataType» «DataType»
WeatheringDescription +lithology: Lithology PhysicalDescription +  modulusofelasticity: Integer
+ - ecimal
¢ OIDINEE CIREEEREi + material: CharacterString gl o eiohtRDectmal + intemalfrictionangle: Integer
& + + bulkdensity: Integer + cohesion: Integer
4 + colour: CharacterString ¢ CIEEREREE, FOCERy + intactrockstrength: IRS
+ weatheringproduct: RockSoilName % ootk G + bt ucs
+ composition: Integer + shearstrenth: ShearStrength
+  structuretexture: StructureTexture + tensilestrength: TensileStrength
«DataType» «CodeList» «CodeList» «enumeration» «CodelList» «CodeList» «CodeList» «CodeList» «enumeration»
Contactbetails mation gDegree g Lithology Grainsize StructureTexture La InfillMaterial
+ loggedby: CharacterString # + - - - - wavy roughstepped cementedinfill
+ company: CharacterString + sandstone + formatievanbeegden slightly + + + arenaceous + thinlybedded slightlywavy smoothstepped 1"
+ contactperson: CharacterString + siltstone + + hydrolysis + + + mediumbedded curved polishedstepped
b RO GRS + limestone + formatievandrente highly + leaching + purecarbonate + siitstone + i
+ telephonecontact: Integer + gypsum + + oxidation + limestone + sandstone + verythickybedded| straight
+ emailcontact: CharacterString & shale + formatievanurk + +
+ emailfrequency: Integer + granite + calcilutite roughplanar softshearedmaterialmedium
+ lastemail: Date + gneiss + calcisiltite smoothplanar softshearedmaterialfine
+ gabbro + calcarenite gougesmal
+ clay + calciudite Karst gougelary,
+ st «DataType» «DataType» + basalt flowingmaterial
«DataType» < Porosity Permeability + dolerite none;
LocationConditions. > gan : P karst
- Decimal +  permeabilitymin: Real
+ weatherconditions: Weather + _porositymax: Decimal + _permeabilitymax: Real
+ _accessbility: Access
«DataType» «DataType» «DataType» «DataType»
P s meran IRS ucs Shearstrength TensileStrength
oudyanddiy oo + intactrockstrengthmin: Decimal + unconfinedcompressivestrengthmin: Integer + shearstrengthmin: Integer + tensilestrengthmin: Integer
S s A [ + _intactrockstrengthmax: Decimal + _unconfinedcompressivestrengthmax:_Integer| + _shearstrengthmax:_Integer| + _tensilestrengthmax:_Integer|
cloudyandsiight ]
fairanddry
fairanddrizzle
fairandslight
fairandheavy
brightanddry
brightanddrizzle
brightandslight
brightandheavy
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‘LayerRock’ - General description

class Class Model LayerRock datatypes_revised /I

«Feature»
LayerRock

+ observationmethod: CharacterString
+ descriptionpurpose: CharacterString

1

1.*

GeologicalUnit

+ + + + 4+ ++ o+ o+

objectcode: Integer
objectlocation: BoundingBox
objectname: RockSoilName
objectdepthstart: Decimal
objectdepthend: Decimal
objectthickness: Decimal
objectextension: Decimal
objectgeometry: GM_MultiSurface
geologicalformation: GeologicalFormation
exposurecolour: CharacterString
outcropcharacter: CharacterString

ITC

General information on
the geological feature
‘LayerRock’; described
in 1 to many
‘GeologicalUnits’
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‘LayerRock’ - Types of descript

fairanddry
fairanddrizzle
fairandslight
fairandheavy
brightanddry
brightanddrizzle
brightandslight
brightandheavy

7 N e
VisualDescription «Feature» JointSystemDescription
" LayerRock
+ descriptionlocation: GM_Point «DataType + dipdirection: Integer
+ contact: ContactDetails o~ + observationmethod: CharacterString ChronostratigraphicDescription + dip: integer
+ descriptiondatetime: Time + descriptionpurpose: CharacterString % cobeing s
+ locationconditions: LocationConditions b cl i ; B
T + beddingstyle: CharacterString S T e
+ beddingthickness Integer g i
[ oo | :
1 + infilimaterial: InfillMaterial
[+ sampledcode: Integer ]u..- & (e e
GeologicalUnit
+ objectcode: Integer
l Measurementbescription I b e e TR BeddingSystemDescription
[, measurementcode: Integer ]o..* + objectname: RockSoilName + dipdirection: Integer
+ objecipthaan: Decimal «DataTypon & dlbp Grr
|2 S ECrEe e el S i e e
+ objectthickness Decimal
LabTestDescription | + objectextension: Decimal & PEEmens Bl
[ Tabtestcods: integer Jo-- + objectgeometry: GM_MultiSurface 01|+
¢ OTEENEENE GEEEEEhmn + infillmaterial: InfillMaterial
+ outcropcharacter: CharacterStiing + karst: Karst
1
FaultSystemDescription
1 0.1 + Integer
o.-| + faulthangingwalldirection: Integer
IntactRock RockMass + faultseparation: Decimal
. + faultmovementtype: Characterst
+ weathering: WeatheringDescription +  weathering: WeatheringDescription
+ composition: CompositionDescription + composition: CompositionDescription
+ i + i
+ rockmassstructure: GeologicStructure PSR EEEE
h | + foldsize: CharacterString
+ c
o.+| * foldtightness Integer
" |+ foldsymmeuy: Characterstiing
<DataTypes <DataTypen + folddeformationstyle: CharacterString
CompositionDescription MechanicalDescription + folddipaxialplane: Integer
«DataType» «DataType»
WeatheringDescription +lithology: Lithology PhysicalDescription +  modulusofelasticity: Integer
+ - ecimal
¢ OIDINEE CIREEEREi + material: CharacterString gl o eiohtRDectmal + intemalfrictionangle: Integer
+ N + bulkdensity: Integer % eheElnr (NEeEs
i + colour: CharacterString ¢ CIEEREREE, FOCERy + intactrockstrength: IRS
+ weatheringproduct: RockSoilName o G G + bt ucs
+ composition: Integer + shearstrenth: ShearStrength
+  structuretexture: StructureTexture + tensilestrength: TensileStrength
«DataType» «CodelList» «CodeList» «enumeration» «CodelList» «CodeList» «CodeList» «CodeList» «enumeration»
Contactbetails mation gDegree g Lithology Grainsize StructureTexture La InfillMaterial
+ loggedby: CharacterString + @ + + = + wavy roughstepped cementedinfill
+ company: CharacterString + sandstone + formatievanbeegden slightly + + + arenaceous + thinlybedded slightlywavy smoothstepped 1"
+ contactperson: CharacterString + siltstone + + hydrolysis + + + mediumbedded curved polishedstepped
b RO GRS + limestone + formatievandrente highly + leaching + purecarbonate + siitstone + i
+ (oophenoeaEs ey + gypsum + + oxidation + limestone + sandstone + verythickybedded| straight
+ emailcontact: CharacterString & shale + formatievanurk + +
+ emailfrequency: Integer + granite + calcilutite roughplanar softshearedmaterialmedium
+ lastemail: Date + gneiss + calcisiltite smoothplanar softshearedmaterialfine
+ gabbro + calcarenite gougesmal
+ clay + calciudite Karst gougelarg
+ st «DataType» «DataType» + basalt flowingmaterial
«DataType» + Porosity Permeability + dolerite none
LocationConditions. L G : P karst
- Decimal +  permeabilitymin: Real
+ weatherconditions: Weather + _porositymax: Decimal + _permeabilitymax: Real
+ _accessbility: Access
«DataType» «DataType» «DataType» «DataType»
P s meran IRS ucs Shearstrength TensileStrength
coudyanddry oo + intactrockstrengthmin: Decimal + unconfinedcompressivestrengthmin: Integer + shearstrengthmin: Integer + tensilestrengthmin: Integer
e e A [EE + _intactrockstrengthmax: Decimal + _unconfinedcompressivestrengthmax: Integer| + _shearstrengthmax:_Integer| + _tensilestrengthmax:_Integer|
cloudyandsiight oot
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‘LayerRock’ - Types of descriptio

class Class Model_LayerRock_datatypes_revised /

= Different
LayerRock types Of

VisualDescription «Feature»

descriptionlocation: GM_Point
contact: ContactDetails + observationmethod: CharacterString

descriptiondatetime: DateTime h + descriptionpurpose: CharacterString descr] ptlon
locationconditions. LocationConditions
) for each

SampleDescription ‘GeOlOgiCal

1“*

+ sampledcode: Integer 0.* Unit’ Of the
GeologicalUnit .

objectcode: Integer geOlOglcal

objectlocation: BoundingBox featu re

objectname: RockSoilName
objectdepthstart: Decimal ¢ )
objectdepthend: Decimal LayerROCk
objectthickness: Decimal

objectextension: Decimal
objectgeometry: GM_MultiSurface
geologicalformation: GeologicalFormation

exposurecolour; CharacterString
outcropcharacter: CharacterString

+ + + +
o
>*

MeasurementDescription

+ measurementcode: Integer 0.*

LabTestDescription

+ labtestcode: Integer 0.*

,_\
+ + + + + + + + + + +

@’ 'I(:;U Delft
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‘LayerRock’ - The Dictionary

Attribute Notes
objectcode Integer ObjectCode: Unique code linking to the specific object
Public '‘GeologicalUnit' within the geological feature 'LayerRock'.

objectlocation BoundingBox
Public

ObjectLocation: Location and extension of the geological unit
described by a Bounding Box.

objectname RockSoilName
Public

ObjectName: Name of the rock of this geological unit. Naming
according to international standards; examples given in the
'‘CodeL.ist' 'RockSoilName'.

objectdepthstart Decimal

ObjectDepthStart: Depth (m), at which the geological unit starts

Public (i.e. top level rock layer).

objectdepthend Decimal ObjectDepthEnd: Depth (m), at which the geological unit ends (i.e.
Public bottom level rock layer).

objectthickness Decimal ObjectThickness: Vertical thickness (m) of the geological unit (i.e.
Public thickness of the rock layer).

objectextension Decimal ObjectExtension: Horizontal extension (m) of the geological unit
Public (i.e. extension of the rock layer).

%c;geometry GM_MultiSurface

1rCc

ObjectGeometry: Geometrical description of the geological feature;

according to ‘The OpenGIS Abstract specification
Geometry" ' (OGC 2001). elf




Description scheme for various de

c Zi
| GeologicalObject |
MeasurementProcedure
|+ objectcode: Integer |
+ measurementcode: Integer
+ measurementprocedurecode: Integer 1 LabTestProcedure
+ g 9 .
+ measurementequipment: CharacterString 1 + labtestcode: Integer
+ mea e ing + labtestprocedurecode: Integer
e = o Location + : c a
= Sh 9 + locationname: Characterstring b ! ng
+ nal Result DO T o + i
+ : + :
e e & (oeoneoeRInee SYLEnE S et N ot ot
1|+ locationmaaiveld: Decimal 2 B4
+ Date % eUonpEes URL, + labtestprocedurereport: Decimal
+ labtestprocedurefile: Decimal
1. T + labtestprocedurefiledate: Date
1.
0.1
1. sample
+ samplecode: Integer 1.
FieldMeasurement + sampleorigincode: Integer
+ measurementcode: Integer 0.~ + contact: ContactDet LabTest
+ contact: ContactDetails + samplingdatetime: DateTime T oo T
i i + locationcondi e
§ o uemO e EmoTimg M 'S Locatic e e e e e
+ measurementmaaiveld: Integer 0..* 1| + sampledepthend: Decimal 1 e labtestdatetime: _DaCteTvme
+ m - c g + : C 9 : ©
- lity: a
1 + samplealterationcode: Integer 1
SampleAlterations
+ samplealterationcode: Integer
1. + e: © 9 1.
ch g
MeasurementPhase LabTestPhase
+ measurementcode: Integer + labtestcode: Integer
+ measurementphasecode: Integer + labtestphasecode: Integer
+ filetypecode: Integer + filetypecode: Integer
+ filetypename: CharacterString + filetypename: CharacterString
- ption: Cl ng - ption: Cl ng
+ filetypestatusno: Decimal + filetypestatusno: Decimal
+ filedate: Date + filedate: Date
+ fileowner: CharacterString + fileowner: CharacterString
1
1
1. 1.
MeasurementData Cabjie= Do
+ measurementphasecode: Integer gl e e e A
+ measurementdatacode: Integer : e "(egci’
+ measu & s ohe )
Tom i 9 I e 1 2
+ measurementdatacolumnno: Integer g creSdatacolumnnoginte oSy
+ measu head: Cl g - B &
+ measurementdatacolumninfo: Result < EErEEHULai=s G
+ measu umnunit: Ci 9 i 2 jumnumit chare =
+ measurementcolumnmin: Result T |aptesicolumnmin: Result
+ measurementcolumnmax: Result i abtesicolimnmeax:lResult
«DataType» «DataType» «enumeration» «el n»
ContactDetails LocationConditions Weather Access Result
+ loggedby: CharacterStiing + weatherconditions: Weather cloudyanddry poor integer
+ company: CharacterString + _accessibility: Access cloudyanddrizzle fair decimal
+ ch g cloudyandslight good real
+ address: CharacterString clou
+ telephonecontact: Integer fairanddry
+ emailcontact: Characterstiing fairanddrizzle
+ emailfrequency: Integer fairandslight
+ lastemail: Date fairandheavy

brightanddry
brightanddrizzle
brightandsiight
brightandheavy

ITC

= ‘Geology
Measurement
Scheme’ for
the handling
of geological
and
geotechnical
field and
laboratory
test data as
well as
material
sampling
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The Geology Measurement sche

TP

class ClassModel_GeologyMeasurementDetail_datatypes_revised /

GeologicalObject
MeasurementProcedure -
+ objectcode: Integer
+ measurementcode: Integer
+ measurementprocedurecode: Integer 1 LabTestProcedure
+ measurementprocedurename: CharacterString .
+ measurementequipment: CharacterString L. + labtestcode: Integer
+ measurementmethod: CharacterString ) + labtestprocedurecode: Integer
+ measurementprocedure: CharacterString Location + labtestprocedurename: CharacterString
iS: i ) ) + : i
L ¢ eeatomane Craeeesing .
- IR e MR y?sresq b Il?esut + locationcoordinatesystem: CharacterString . Iabtestprocedureanal ds Cha.racterStrin g
. meaSUfementpfocejl"eﬁp?ﬂ- D'eCITa + locationcoordinates: GM_Point + Iabtestprocedureanalysis.rewIt' Result ’
+ measurementproce ure!e. DeIC|ma + locationmaaiveld: Decimal bt p | )r/t - : |
+ measurementprocedurefiledate: Date + locationpicture: URL abtestproce urergpo : guma
+ labtestprocedurefile: Decimal
1.x 1 + labtestprocedurefiledate: Date
1.x
0.1
1.* Sample
i + samplecode: Integer 1.
AL IS + sampleorigincode: Integer
+ measurementcode: Integer 0..* + contagt: ContgctDetaiIs . LabTest
+ contact: ContactDetails + samplingdatetime: DateTime + labtescode: Int
L FCESTENEHCREINE PAETimE + locationconditions:LocationConditions N cin;cﬁocintchggails
+ locationconditions: LocationConditions N + sampledepthstart: Dec.|mal + Iabteadatetime' DateTime
+ measurementmaaiveld: Integer 0-. i SIEICR 2ot . 0-* + Iabtestdescriptic;n' CharacterString
+ measurementdescription: CharacterString + sampledescription: CharacterString '
+ samplequality: CharacterString
+ samplealterationcode: Integer

ITC
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Current activities

= Transformation of the Enterprise Architect (EA) UML
models into SQL scripts

= using EA Add-In’s developed by Jan van Bennekom-Minnema
(see MSc research ‘The Land Administration Domain Model

‘Survey Package’ and Model Driven Architecture’ on
www.gdmc.nl)

= Development of SQL scripts for the creation of:

= |ndexes, types, objects, geometry, tables, constraints,
sequences, etc.

= |mplementation of the SQL scripts into Oracle Spatial

@ 'I(:;U Delft
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Current activities (Cont.)

CREATE TABLE bedding_system_description (

oid INTEGER /* the default for
bedding_system_description_oid_seq.nextval must be added
manually */ NOT NULL,
dipdirection INTEGER NOT NULL,
d'ip INTEGER NOT NULL,
spacing NUMBER (10, 3) NOT NULL,
persistencestrike NUMBER (10, 3) NOT NULL,
persistencedip NUMBER (10, 3) NOT NULL,
conditionroughnesslarge VARCHAR(30) NOT NULL,
conditionroughnesssmall VARCHAR(30) NOT NULL,
infillmaterial VARCHAR (30) NOT NULL,
karst VARCHAR (30) NOT NULL

)
-- echo table BEDDING_SYSTEM_DESCRIPTION created, check
comments

@ 'I(:;U Delft
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Current activities (Cont.)

= Model testing and validation with real world Case

ITC

Study data; two Case Studies:
= Pilot ViA15
= Pilot Spoorzone Delft

Development of an ‘Uncertainty model’ linked to
various models describing 1) the geological features
and 2) the geological measurements

= Describing quality and possible uncertainties of the geo-
information contained within each model

Combined visualization of the various types of geo-
information

]
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