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Current Status & Motivation

Which information is needed for construction projects?

lllustration of a project deliverable
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Best case: standardized
schemas for information
requirements
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Current Status & Motivation

Definition of information requirements

schemas from
norms & standards
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Definition of information requirements

schemas from
[objectType] objectProperty norms & standards

@ Partition_Wall € Wall_Thickness
@ Partition_Wall @ Fire_Resistance
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Currents Status & Motivation

Definition of information requirements should be...

[objectType]
# Partition_Wall

.. based on comprehensive available standards for the
information delivery process,

.. aligned with various individual and isolated technical
implementations,

.. queryable for automated information processing.

- So we need an:

Implementation of ISO standards for the
information delivery process using Linked Data
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Background

Normative Framework

= Standards for the information delivery process
= Focusing on three ISO standards for information requirements definition

o-¢
d
He®
ISO
19650
LOIN:
Definition of Information Need
for Construction Objects

Normative Framework

ISO
23386

Properties:
Definition of Properties
in Interconnected
Data Dictionaries

Data Templates (DT):
Structure for
Construction Objects

ISO
12006
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Background

Preliminary Works

= Existing technical implementations for the chosen standards
= Both XML schemas and OWL-based ontologies

LOIN-DT XML schema

¢ n
A s |

)
Be-® : L

11 A standard-based ontology network for information requirements in digital construction projects | LDAC 2024



Background

Preliminary Works

= Existing technical implementations for the chosen standards
= Both XML schemas and OWL-based ontologies

: LOIN Ontology : IDDO Ontology :
: LOIN-DT XML schemas ’ ' '
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Objective
Based on the normative framework

= Ontology harmonization with relevant norms & standards
= Development of new ontology aligned with existing ontologies

Normative Framework

w =
B-® ==

ISO
19650

develop &
harmonize

harmonize

ENI-SOProps
Ontology

LOIN DT :
. Onology £ align Jomology = align (S
(new)

harmonize

ISO
12006
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Methodology

Content analysis of standards defined in
the normative framework

Peer discussions regarding standards for:

» Understanding used mechanisms

» |dentifying dependencies
between standards

Harmonization of existing ontologies with
the related standards

Development of the new ontology for
data templates (ISO 23387)

Alignment of existing and new ontologies

:::::

Internal overview of relations between standards
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Results

Classes and object proterties for contextual information
LOIN Ontology

I LS| EIER AT S loin:ReceivingActor

= Based On pre'eXIStlng § Pl loin:SendingActor
LOIN Ontology (2023) i

. A“gned with proeeeees! loinhasConstructionObject |
neW DT OntOIOgy v : ' loin:hasInformation

loin:Information

= H armon |Zed Wlth g.‘loin:hasAIphanumericallnformation

loin-hasDataTemplate Ioin:hasGeomeiricallnfonnatio
oo e e Ioin:Alphanumericallnformalion
= |SO 23386 :
v loin:Geometricallnformation

n ISO 23387 [ J loin:hasGeometrySpecification Ioin:hasI:Jocument
loin:GeometrySpecification

loin:hasDocumentSpecification

loin:Document

loin:Appearance
loin:Detail loin:DocumentSpecification

loin:DocumentContent

loin:Dimensionality

loin:Location loin:DocumentType

loin:DocumentPurpose

—— rdfs:subClassOf loin:ParametricBehaviour
-------- » owl:ObjectProperty

Classes and object properties for information needs
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Results
ISOProps Ontology

| B ase d o n isoprops:BoundaryLimitMin isoprops:BoundaryLimitMax isoprops:DigitalFormatitem isoprops:DefiningValueltem isoprops:TextFormatltem

p re = eXIStI n g I D DO isoprops:hasénundawLimii isoprnps:haséoundaryLimit isnprops:hasI:DigitaI Format isoprops‘hasDéfningValueHem isoprops‘ha.sTextFomat

= Aligned with s [ isoprops:Boundaryvaiue ]
neW DT OntOIOgy isoprops:ha;sBoundary isoprops: hasDeﬂnlngValue |soprops.has|'-’los5|bleValues

. i i _._.isoprops:hasConnectedProperty - _ i
H arm 0 n IZ e d Wlth loin:| hasDataTemp\ate |soprops hasParameterOfTheDynamicProperty | ! |50|;_r9p_s:._h_a_§!E_)gt_e_[r]ql_@_lgt_lp_qg[y[«’_g{e_[&_ep_ 3 isoprops:ExternalDictionaryReference

= |SO 23387 (WIP) e
[ |
= |SO 7817-3 (WIP)

~--isoprops:hasSymbolsOfTheProperty - isoprops:SymbolOfTheProperty

isoprops:hasGivenCroupOfF'roperties

isoprops': hasUnit isoprops:hasPljysicaIQuantity “---- isoprops:hasGroupOfProperties -- isoprops:GroupOfProperties

d
|

isoprops:PhysicalQuantity

— P rdfs:subClassOf |soprops:hasParenEGroupOfPropertles

-------- » owl:ObjectP! v
ontOblectProperty { qudt:Unit J [ qudt:QuantitiyKind ]
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Results

DT Ontology: -

Data Template
1S0O 23387

= Based on ISO 23387 | T
compliant schema (WIP) T eeeiny |
. . R e
| | Harmonlzed Wlth 77777777777 . dt:hasReferenceDocument
= |SO 7817-3 (WIP) L= |
u ISO 23386 ';_‘;;;;;jji ,,,,,, qudeu;]nlilyKind
= Uses pre-existing ontologies (e.g., QUDT) — R
= Aligned with mm—
= LOIN Ontology -—
. dt:hasPredefinedValues
. ISOPropS Ont0|ogy iddo:hasUnit"/";m"“mmi dt:hasPredefinedValueltem
qudt:Unit » )
—® rdfs:subClassOf %‘ Y
--==-=--% owl:ObjectProperty
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LOIN Data Template Property Dictionary
1S0 7817 1SO 23387 1SO 23386

g, dt:hasExternalDictionaryProperty

i

i

;

i I[ " a1 iSOprops:ExternalDictionaryReference |
i T
|

|

|

|

|

|

|

|

Ioin:hasObigp}Txpg 77777777777777777777 dt:hasReferenceDocument

! v [ ]
[ cin:seecincationperobiectrype Jjf I Saticenstiuctonosict M [ g

e | | | ]

R | E—
qudt:QuantityKind )
_/
" ] " ]
L T
qudt:Unit | i facoomod '
: i 1dt:hasSetOfProperties
.. dthasSetOfProperties o
dt:hasProperty

i dt:hasProperty

[ ]

| dt:hasPredefinedValues

_— isoprops:PossibleValues

iddo:hasUnit"v dthasPredefinedValueltem
( qudt:Unit | ¢

— rdfs:subClassOf ;]

--- % owl:ObjectProperty

! dt:hasindex
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Demonstration

Use case for information requirement definition

= Fire safety in a public building
= Requirements from DIN EN 1992-1-2
= Non-load-bearing, space-enclosing wall

lllustration of a project deliverable

T Box

LOIN Data Template Property Dictionary
150 7817 1S0 23387 15023388
loin‘InformationDeliveryMilestone

B, Alphanumericalinformation i

|%|!

e loin-SpecificationP
foin:ReceivingActor
loin Sendi

loin Purpose
rdftype

rdf:type

A Box

loin'hasPurpose

—_Cuordmalivn

loin:hasSendingActor

Structural_Engineer

loin:hasReceivingActor

Lead_Architect

loin ificationPerObjectType

‘Building_Detailed_Design_}----«-c-,

...... Partition_Wall

loin:hasAlphanumericalinformation

------»{_Partition_Wall_Info_Content }-------

Zom==s »{-Wall_Partition_NonLc )

loin-hasC

Object

:_Template

{_ Wall_Fire_f

) i

Document 2

it

!

DIN_EN_1892_1_2_2008

hasSetGiProperties

L4
“Wall_Fire_|

_PSet

isoprops-hasUnit
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LOIN
1SO 7817

loin:InformationDeliveryMilestone 2
pmmmmmm—n loin: Alphanumericallnformation

I1SO 23387

Data Template

Property Dictionary
1SO 23386

;9‘ ------- loin:SpecificationPerObjectType | : ]
3 jamass loin:ReceivingActor § [ ]- --------- feuas isoprops:DictionaryReferenceDocument
P loin:SendingActor E ( Feneeeny isoprops:Property EEEN
- ST | 0 e s0props GroupOiPropeies 8
rdf:type rdf:type rdf:type rdf:type rdf:ty_pe
§ ( Buudlng_DetalIed Design } ===t »{:Wall_Partition NonLoadBeanng_SpaceEnclosmg] :
' loin:hasPurpose loin:hasCanstructionObject Rt L EEE L EAELE L E
H : : v H
H v A H
o Coordraton i ~ts—-——5--»{  Wall Fire_Resistance_Template | :
loin:hasSendingActor E 5 dt: hasReferenceDocument {‘:::-:-:.:-:-:::- ---- .47 -_ls_?f)_r?_g?_rf_sﬁtczE)enyGroupReference é
v Al L Lo : r
--»{_Structural_Engineer ) E E » DIN_EN_1992_1_2_2008 } ( .Wall_Part;tlon_PGrp Je
x : ;
8 loin:hasReceivingActor ! i idfhasSetOfPropertes = isoprops: hasGroEJpOfPropemes
< v __ 3 i v fit:hasPrope ; ‘i
| ‘Lead_Architect ] : Neeemeees » Wall_Fire_Resistance_PSet } p‘lrty={ Fire_Resistance Ja-cye-ety
loin: hasSpecmcatlonPerObjectType : : R :
¢ : - ‘Wall_Thickness Pt
| Partition_Wall ) ECERETEE SERERRE / isoprops hasUnit
loin hasAIphanun:\ericallnformat:on loin hasDa.lta Template [ unit:l\'IIiIIiM ]
v H
------- -»{_Partition_Wall_Info_Content }-====-====-f===zzzzcu2’
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SELECT ?objectType TobjectProperty

WHERE {

LOIN Data Template i . . i
1S0 7817 1SO 23387 TobjectType rdfitype loiniSpecificationPerObjectType
loin:InformationDeliveryMilestone 9 lzinthasAlphanumericallnfermation loininfo
: Hleininfe  loin:hasDataTemplate TobjectTemplate
fmmmamaa loin:Alphanumericallnformation TobjectTemplate dt:has5etOfProperties TobjectPSet
TobjectPSet dt:hasProperty TobjectProperty
|§ P B [0in: SpecificationPerObjectType : ] }
L5 sme=e loin:ReceivingActor § ( Feeenaans jomeee isoprops:DictionaryReferenceDocument
P loin:SendingActor P Feemeneny isoprops:Property -,
| - ST | L | soprops GroupOIProperics K
rdf:type rdf:type rdf:type rdf:type rdf:ty_pe
B e ' e v 3 ¥
it [ Building Detailed Design }-----s=s mmme- »{:Wall_Partition_NonLoadBearing_SpaceEnclosing] ! i
: : E loin:hasPurpose : : loin:hasConstructionObject Rt L ELE L LA LE L : i :
P v it i v :
RS “Coordination ) i i ---s————-»{  Wall Fire_Resistance_Template | :
: loin:hasSendingActor § : : : 5 dt:hésReferenceDocument feemememememenneeeneane e __|_s_?£)_rf>_;§:_rjisfr_cz??nyGroupReference é
; SRR : I : v :
: v : : 3 e = s K 5 v A
 “..p{___Structural Engneer ) E E E » ‘DIN_EN_1992_1_2_2008 } ( .WaII_Part;tlon_PGrp Je
:é i loin:hasReceivingActor j i [dthassetoProperes ] ; isoprops:hasGroupOfProperties
< é ] Vil 3 i v dt:hasPrope i
P ‘Lead_Architect ] : Neeemeees » ‘Wall_Fire_Resistance_PSet |§ RN - ,..’“(,[ Fire_Resistance Je- 5=
loin:hasSpecificationPerObjectType : : R :
: ¢ : - ‘Wall_Thickness Pllen
Partition_Wall  }--==fremmmmmeeenas : - ——————
o = ) [objectType] objectProperty
loin:hasAlphanumericallnformation loin:hasDataTemplate 0 Partition_WaII ‘ WaII_Thickness
v ; @ Partition_Wall * Fire_Resistance
----- ---»{ :Partition_Wall_Info_Content }-----f-=---=--znzzznne’
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Conclusion & Outlook

= Successful harmonization with the main standards
in the information delivery process

= LOIN (updated)
= |[SOProps (updated)
= DT (new)
= Modular, extendable and reusable ontology network

[objectType]
# Partition_Wall

= Successful demonstration

Normative_Framework

ISO ISO ISO ISO ISO
19650 7817 23387 23386 12006

s &= o
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Conclusion & Outlook

= Future research should consider:

» Updating possible normative changes and
revisions within the network

= Extending the network to include other and
new standards

= Welcome industrial developments:

» Tools to facilitate industrial adoption both for
description and querying of information
requirements

= Adoption of data templates by manufacturers
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