


Nature

[Air, ground, water]

Society

[Individuals, Groups, Users, Creators]

Governance
World >Country> State > Region >Aunicipa|ity> Plot > small
fine
Infrastructure [Energy, Transport, Water, Communication, Waste ] [mm]

Linear

big
coarse
[km]

Node > Facility >
Building

BU|Id|ng> Storey> Space > Element>tompone
Infrastructyra TeTe Building ST
construction Element
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Master Builder

Building Information - in the meantime Hﬁﬁ‘[ﬁ
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A Engineer ‘

Master Builder (

N
*‘ Architect ‘

Building Information - in the meantime il sy
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Crane Engineer

i

Elevator Engineer

f.
echanical Enginge

!

. e

Escalator Enginee

Elevator Engineer

Steel Engineer
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Material Engineer:

¥ Wood Engineer

-

o,

o
-

Brick Engineer
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Concrete Enginee

Dam Engineer

Surveyor l Ill.
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Foundation EnginEFr
Earthwors EnginEE}

/ _{ Arnhitent{nutlinei Structural Engines Bridge Engineerl

Master Builder $
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\
‘| Architect

|
|II
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=N,
—

.
|l Watenway Enginee
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[ Tunnel Engineer|

Costal Engineer
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Relevance
Approx 30% of energy use goes into building

[AIE, 2009]
Diversity
<Building stock in EU: ca. 40 % pre-1960, 42 % 1960-1990, 18% post 1990
[BPIE, 2011]

Fragmentation and heterogeneity
e 11 million jobs, 2 million companies
*  93% of companies less than 10 employees
e Only 100 companies with more that 2000 employees
[EU in 2000, Kiviniemi]
» Often more than 200 actors and domains involved

Inefficiency

e $ 15,4 Billion loss per year for capital facilities alone in the US
due to interoperability and communication issues

[NIST: Gallaher et al, 2004]

Characteristics of the building sector B

Jakob Beetz - Eindhoven University of Technology

Domain Domain

Knowledge
Company
Knowledge

Knowledge

Domain
Knowledge
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Building Information Modeling (BIM): 3D CAD

* Geometry along X-Y-Z axes

Covering the complete lifecycle of a
building ‘
edesign drafts 4D CA_D
«design development T Sehege e
sconstruction documentation ‘
sproduction oD CAD
«documentation of the current condition + Costmatedinformation
*building operation ‘
” LT ARGHICAD 6D CAD N
Kfpl‘r;l;TSCHEK = Vil uiding Soon » Energy and sustainability
o o
~ AR, oos QBiMserver /D CAD
Building Information - Today S S
i

Il KNOWLEDGE
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Dry wall

Isolation

Height:
2300mm

Width
150mm

Provenance of Information: a simple example

9/20
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Metal
stud
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Fire resistance:
60 minutes

width:
2mm

height:
2300mm

Profile shape:
C
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Documentenstroom Erasmus MC
Ruimtes, binnenwanden en afwerkingen

m
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i
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......

Plottegronsd

- - - - . -'-. : : \“‘:‘%
Flow of information during detail design T s
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WANDPROFIEL, GIPSPLAAT (veralg)
METALEN WANDPROFIEL
Fabrikast: BPE.
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sam de verticale stijlen.
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Information spread across multiple med

Jakob Beetz - Eindhoven University of Technology
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2xGyproc 12,5 mm
Gyprac WR 12,5 rom

Ia

Dl s
bR
s |||||~|=~|||||II
! I||=||Il|==
Hjjgg!

DURAARK
DURABLE

Source: Royal BAM group, Daan Kuijsten

ARCHITECTURAL
KNOWLEDGE

SEVENTH FRAMEWORK
PROGRAMME.



3D Object Acquisition

BIM

eprescriptive CAD
*shaping the future

3D Object aquisition:
sdescriptive CAD

edocumenting the current state
spreparing retro-fit / renovation

Tremendous progress in the last 10-15 years:
s\/arious methods: Laserscanning, photometric stereo, multiview
reconstruction, structured light

*Fast

eAccurate

*Cheap... well, kind of like...
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‘Archival system’ for project hand over

Jakob Beetz - Eindhoven University of Technology
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Knowledge

Design

Procure Build Operate Maintain / Renovate Demolist

Time

. =l e S
Information and knowledge loss and decay LTl BuRAARK
S
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( Preservation Plannin

N

-y,

I
Descriptive I
Info

Data
Management

AmMOocCoQAaT

Archival
Storage

"é
i

Descriptive
Info

Administration

_(

AN

queries

result sets

orders

MANAGEMENT

Open Archival Information System (OAIS) Framework

15720
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Jakob Beetz (Eindhoven University of Technology)

jl DURAARK

| DURABLE

l ARCHITECTURAL
il KNOWLEDGE

AMECnN=Z00




DURAARK Structure and Overview

WP 7: CITA, WP 4/5:
CATENDA UBO, FhA
b Geometric
AEC

\W \ enric—W

Semantic | System
“.enrichm. \\aﬁu
WP 3: WP 2:

TUE, L3S FhA
16 /7 20 2 /26713
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CONCEFTUALISE

DURAARK Structure and Overview

WP 6 (TIB, LTU):

e Enable LDP for BIM and point
cloud datasets

» Evaluation of LDP requirements
(data formats, risk analysis,

H w
ingest, storage, etc.) g
=
WP 7: CITA, WP 4/5:
CATENDA UBO, FhA
i / Geometric
. AEC -
enrichm.
DCC Curational Lifecycle Model
_— Preservation Planning e
P I C
R m:ﬂmm:. : Data : |m::::| / ) f:
WP 6: I[J) : 1 Manzgement ] \ :;:r:er:::onsas s
— Ingest | P ——
TIB, LTU |: sip Ig : — : Access :Ordem nl-:l
- \ . AP orage )
/ Semantic | /| System - D T T P
enrichm. arch. ~ Administration S
WP 3: WP 2: I
TUE’ LSS FhA MANAGEMENT
OAIS model overview
o ":‘\
N |.r\\\3§§§i] DURAARK
] ||||||||||=“ DURABLE
~ gy SREHESEE
17720 2726713 II|||||||




DURAARK Structure and Overview

WP 7 (CITA, CATENDA):

* Acquired many IFC and point cloud
datasets

e In touch with stakeholders,
practitioners and experts

e Evaluation of needs and outcomes

WP 7: CITA, WP 4/5:
CATENDA UBO, FhA

/ Geometric

WP 6:
TIB, LTU

/ Semantic | . System
\ . \
WP 3: WP 2:
TUE, L3S FhA

187 20 2 /26713
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DURAARK Structure and Overview

WP 4 (UBO):

» Synchronization and comparison of
BIM and point cloud datasets

WP 5 (UBO, FhA):

* Geometric enrichment of "low-
level" datasets (i.e. point clouds)

WP 7: CITA,
CATENDA

WP 4/5:
UBO, FhA

/ Semantic

WP 6:
TIB, LTU

/ Geometric
enricW

enrichm.

WP 3:
TUE, L3S

19720
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DURAARK Structure and Overview

WP 3 (TUE, L39S):

 Complementing datasets with
semantic attributes

» Development of self-sustained | | - ——
knowledge database (semantic ==

_ e — . A
.. ) o &
digital archive, SDA) | R N %
. . ; ; . 'r | 9 T ‘N:;‘__O_ @’ \\\\
WP 7: CITA, WP 4/5: |- N o0 %
CATENDA UBO, FhA  — — J
W > _|. - l‘.l.‘ :I ‘\\‘ HNational modelm:ndarr_‘/x
i - Geometric |, | [ ,qj: o
. AEC "._enrichm. | e —— N "b-i""'.:"g
g e —— f N N s
._ SR o R L
o ) e L \
S “"""E'E-'T:Li;m Information Model l/;
LDP «? -
s
WP 6: &
TIB, LTU

/ Semantic System
WP 3: WP 2:
TUE, L3S FhA
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DURAARK Structure and Overview

WP 2 (FhA): i ) i
* Performed requirement analysis § () Coaze) (e [ B e e
 Specified system architecture -> | e e ﬁ i

« LDP system prototype S : JL : _J = { <

e Tools for browsing the archive

WP 7: CITA, WP 4/5:
CATENDA UBO, FhA

; \ / Geometric -
\\\fiT(: enﬁ?EEL/)

CLIENT

SERVER |

WP 6:

TIB, LTU
enrichm. arch.
WP 3: WP 2: s
TUE, L3S FhA

JIl DURAARK
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Lack of semantic information in CAD
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Pt VO

15mm thick ash lining to suit

100x50 mm softwood frame with
chamfered arris and 18mm rebate

smoke seal
\ refer to schedule for locations

Vo8N

69x15 mm architrave

o =OR0Y
3N}QMMi wérrenH+$BA
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Semantic Definition In IFC

S

S
2130 ——OveralHeight
H IfcDoor ‘
1010 ——O0veralWidth
~
™ - =
B .‘:{Eﬁ:_‘:‘{:ﬁ DURAARK
‘h ]'lllfﬁ‘l“"" DURABLE
Tl |||| ARCHITECTURAL
LT I jill KnowLEDeE
23720 2/26/13 gt
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Definition by attributes

2130 ——OveralHeight
H IfcDaor
1010 —OveralWidth —
) * GUID

OjGNIOr61EIQGXAW1WCrlk

Y

OwnerHistory;

IfcOwnerHistory

IfcPersonAndOrganization

I
\ 2 v

“Jakob Beetz” “Tu/e”

——OwningUser I

ChangeAction

ADDED




Definition by standardized properties

—) IfcPropertySingleValue “Thermal Transmittance”

Nominal
_I\Value 28

IfcPropertySingleValue “Is External”

Nominal
T value > e

—>

IfcPropertySingleValue “Fire Rating”

Nominal un
Value —>

—HasProperties:

‘ IfcPropertySet ,,Pset Door Common*

l—ReIatedPropertvDefinition—*

’ IfcRelDefinesByProperties ‘

2130

——OveralHeight Y

1010

GUID

T
RelatedObject

——OveralWidth

A7

OjGNIOr61EIQGXAW1WCrlk

Y

OwnerHistory;

IfcOwnerHistory

——OwningUser I

ChangeAction

IfcPersonAndOrganization

ADDED

I
\ 2 v

“Jakob Beetz” “Tu/e”




Definition by ad hoc properties

ae.
. z . » || Value
—p» IfcPropertySingleValue “Thermal Transmittance *L
Unit—p W/(m?K)
R Nominal o = “ = Nominal
Hout € Value — IfcPropertySingleValue “Materiaalsoort —>> IfcPropertySingleValue “Is External — \(;aluea_> True
“ " Nominal . “ . » “ " Nominal wn
23.30.10.00" |€&— Value — ] IfcPropertySingleValue “Ompniclass Nummer =Y IfcPropertySingleValue “Fire Rating ™ Value —>
I—HasProperties —HasProperties—I
IfcPropertySet , Archicad parametric” IfcPropertySet ,,Pset Door Common*
LRelatedPrcvpert\l,rDefinition—l—ReIatedPr0[:nerl:\,.'DefinitionJ
IfcRelDefinesByProperties
T
RelatedObject
2130 (€—OveralHeight
'— IfcDoor
1010 <€—OveralWidth
* GUID: OwnerHistcry}
0jGNIOr61EIQGXAWIWCr1k | ‘ IfcOwnerHistory ‘
OwningUser: I ChangeAction
) 4
ADDED

‘ IfcPersonAndOrganization ‘

[
\7 v

‘ “Jakob Beetz” H “Tufe”




The Semantic Web
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Now... that should clear up a few things around here

© Horrocks, Oxford University
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Legacy part 21 enrichment with RDF

28720

RDF Subject

2 /26713

RDF Predicate————

RDF Object
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Increase semantic scope:

e International Framework for Dictionaries (IFD, 1SO 12006):
- Data structure to captures concepts, properties and relations

e DbuildingSMART Data Dictionary (bSDD)
- Reference instance of IFD, currently filled with ca. 50,000 concepts

Search Engine IFD (Concepts) IFC (CAD)
2y

5 @)!FD |IBRARY @buudmgsmam / N\
E Fo buildingSMART \
| & | \
= % \
g. / ¥ /
5] /
2
S

| \ Ilbrarlans

AN AN
/ manufacturers \\ engineer ] AN
\ / \ /
Rmduct lnformafmn Product Information | \ BIM Model/ \

Data
1SO 16739 (IFC)

sw&

Semantic Enrichment with distributed Vocabularies "'-f;l'w‘rr@
|

jl DURAARK

| DURABLE

I} ARCHITECTURAL
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Building Information Model / Industry Foundation Classes

UL

International Model

-_——
—_
—

~
-

is defined by

National model standard

Semantic Enrichment with distributed Vocabularies

30720
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Audio- Web.org
;. -

Scrobbler

brainz Flickr

exporter

onos

FOAF s1ac
profiles

ﬁnject

Guten-

RDF Book
Mashup

DBpedla

‘—_’
Freebase

GED
Species

w3c
WordNet |

|~

| = P ettt ENEE

Linked data for engineering purposes LSl DURAARK
e ||“|“||I|| ARCHITECTURAL
~5 ] ||| i '||I KNOWLEDGE
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i Apps [ journals [ Tu/e [ news [ projects [ mediz ) doc [ coding M conferences [l 3d [ privat [ Design E duraark:duraark - L3SW...

=2 Wan

3D Tabhle

Objects

Type

Beam
Beam

BuildingElementProxy

Column
Column
Beam

BuildingElementProxy

Column

BuildingElementProxy

Beam

Semantic Enrichment prototype demo

32/20

Name

BEAM | Verankering-staal-
trompet in betonprop(128)

BEAM | Verankering-staal-
trompet in betonprop(2)

BUILDINGELEMENTPROXY
| Betonwerk prop in
buispaal(30)

COLUNMN | Buispaal-staal-
1524x18(3)

COLUMM | Slot-staal-
C6(114)

BEAM | Verankering-staal-
trompet in betonprop(83)

COLUNMN | Buispaal-staal-
1524x18(38)

BUILDINGELEMENTPROXY
| Trekput kabels-put-
beton(3)

BEAM | Verankering-

Jetmix-101 Bx17.3-
Groutlichaam 8m(11)

2 /26/13

=NL | =EN P Start Transaction

GUID

BMBYvbKINYE0000000C

BMBVvbKSNYE0000000C

BMBYvbKINYE0000000C

BMBYvbRINYE0000000C

BMBVVEKSNYE0000000C

BMBWVvbkSNYE0000000C

BMBYvbKINYE00LO0KO(

BMBYvbKINYE0000000C

BMBWvbKSNYE0000000C

BMBVvbKSNYB0000000C

Dale Plesk7.5.5

L

BiMserver

Open source Bullding Informaftizn Modelserer

i)

WBiMserver

Web User
Interface

-
WBiMserver

Business Logic

BIM Datastore

Building Information Model / Industry Foundation Classes International Model
— ]
e Q”Q‘Q

|" [ _'[ )] E:I] I == O)Q( S

\' ) L &
u|i o) L,:::r ] o—0 \‘ .
Y I\ Jrrr;p{ N ’J —————
““ m \\ National mode! standard|

| | | N . ,

P A e
|\ e B e .;‘/-‘\
\ o — T LY \’H‘T ) ,’*\
‘| \\ I\'Lf | _— "\ @ \‘\‘

— T e~ —_,LQr_!in‘zilqujWMGlnfulma‘wnl-lude\ /,

,“ | ,./".’
o o ¥
]
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AT | |||I|| ARCHITECTURAL
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IFC Model

LA LA L AL L L LT e
e
*a

#
"l*"“"li‘l-
s

[ IFCEntity instance

.
srnmsanaasanspnsn®

Time

) IFC built-in property / attribute
0 link to external property / attribute

External Data Set

Samantic Concept Archive

Use of evolving vocabularies

2 /26/13

Jakob Beetz (Eindhoven University of Technology)
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<http://duraark.eu/data/archive/psad/initial#=

rdfs:labeb——>|
rdfs:label—>|

"Door Set"sd:string@en

"Tareinheit"xsd:string@de

Y

rdftype

<http://duraark.eu/data/archive/bsdd/2013-12-01#=>

<http:f/duraark.eu/data/archive/bsdd/2013-12-01/additions#=

"Tarysd:string@de ‘

.7rdfs:labe}—>1

i <http:/fduraark.eu/data/archive/bsdd/2013-12-01/removals#>
ehange:removals .7rdfs.labe)—)| "Tareinheit"xsd:string@de |

dc:dat94)< "2013-12-01"%sd:date

change:additions

|
@y

<http:/fduraark.eu/data/archive/bsdd/2013-12-1#>

<http://duraark.eu/data/archive/bsdd/2014-01-01/additions#=>

.7 rdfs Iabel4>| "Tar mit Zarge"*xsd:string@de |
)

<http:f/duraark.eu/data/archive/bsdd/2014-01-01/removals#>

change:rremovals N K
rdfs:label "TUr*sd:string@de

change:additions

dc date—>| "2014-01-01"xsd.date |

Versioning evolving vocabularies

34720 2 /26/13

<http://duraark.eu/data/archive/bsdd/2013-12-01#=>

rdfs.labe)—>|
g o]
rdftype “r‘-

"Door Set"«sd:string@en |

rdfs:label

»

<http:/fduraark.eu/data/archive/bsdd/2014-01-01#>

rdfs:lab@—){

rdftype 4).

"Door Set"™sd:string@en ‘

&)

Jakob Beetz (Eindhoven University of Technology)

)

& ~ o~ —

e e

. e RN DURAARK
|||-:~

ek 1
I ouraBLE
"1 oF ||I|||=||II| ARCHITECTURAL
I 1] jill KnowLeDcE
gt S



| DURAARK

| DURABLE
ARCHITECTURAL

| KNOWLEDGE

http:.//www.duraark.eu

.
~ N TS
1 SENSS

0 I ==S011)  DURAARK



http://www.duraark.eu/
http://www.duraark.eu/

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Building Information – in the meantime
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	3D Object Acquisition
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	DURAARK Structure and Overview
	DURAARK Structure and Overview
	DURAARK Structure and Overview
	DURAARK Structure and Overview
	DURAARK Structure and Overview
	Slide Number 22
	Semantic Definition in IFC 
	Definition by attributes
	Definition by standardized properties
	Definition by ad hoc properties
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35

