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Motivation

The construction sector significantly impacts the environment through high
resource and energy consumption, and waste production.

Environmental Impact of the construction sector
e Responsible for 21% of global greenhouse gas emissions
e Accounts for 34% of global energy demand

e Contributes 37% of energy and process-related CO2 emissions

Transitioning to a Circular Economy, as proposed by the European Union (EU)
(McMillan, 2019), offers a solution to this problem.

To reuse materials their location, type and quantity must be registered

Source: https.//www.bamb2020.eu/wp-content/uploads/2019/02/BAMB_MaterialsPassports_BestPractice.pdf
Source: McMillan, Sarah E (2019). ”Closing the Loop”: THE EUROPEAN UNION & THE CIRCULAR ECONOMY?”. In: Scitech Lawyer 15.4, pp. 4-8



Main Question

How can building materials registration be achieved based on
(inter)national standards?

Sub-questions

l.What are the applications of the Building Material registration?
2. What criteria are necessary to obtain the Material Passport?
3. How can the registration and management of the Material Passport be standardised?

4. How can the Material Passport be created and evaluated?




Methodology

Step | Step 2 Step 3
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MATERIALS PASSPORT

e EU's Horizon 2020: Building as Material Banks (BAMB) project - aims to enable the shift to a circular building sector.

e Material Passports, Energy Passports, Reversible Building Design, Business Models, Policy and Standards

Regional
scale
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Source: https://www.bamb2020.eu/wp-content/uploads/2019/02/BAMB_MaterialsPassports_BestPractice.pdf



MATERIALS PASSPORT

The Material Passports (MP) is an electronic set of data, which evaluates the recycling
potential and environmental impact of materials embedded in buildings.

e Building materials registration supports

circularity, environmental impact, valuation of the oRODCT
building, and safety and security. conte coparnts snd el

concrete components and steel
components (reinforcement),

e Data entered into a centralised database Sl St
e Customised reports tailored to diverse user needs =

e Material passports comprise multiple hierarchical
levels

COMPONENT

An example of a component is a
concrete beam, It is a material
that's made into a particular
shape, for a particular function.

MATERIAL

Resources can be processed
and turned into concrete.
Knowing the type of concrete
and its properties can make it
easiar bo reuse.

Currently, Material Passport - no standardisation

e —— P5 | CESOURCE

The “raw” materials as they are
found in nature. For instance,
limestone, sand and gravel,




MADASTER

e Madaster is a platform with an online library of materials in the built environment, it links

the material identity to the location and records this in a Materials Passport.
e Currently, Madaster operates in the Netherlands, Germany, Norway, Switzerland, Belgium
and is expanding to more countries
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USE CASES

Use Case I- A building company is looking for 30K wooden panels of reasonable
quality for a project in Delft. Before finalizing the purchase, a representative
plans to conduct a visual quality inspection to ensure the panels meet their
standards. The company specifically aims to source reused materials from an
existing building that is about to be demolished, aligning with its commitment
to circularity.

Additionally, the company prefers panels that come with certifications for
sustainability and fire resistance though these are not mandatory.



USE CASE

30K wooden panels
reasonable quality

construction site in Delft
purchase

visual inspection
certifications



REQUIREMENTS

e reasonable quality

* purchase----------ccooe___ Owner details

e construction sitein Delft-.__

e visual inspection——.___________ T~ _
e certifications--____ 3D Location
I Certificates

Material Info (type, quantity, quality)
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USE CASE

Use Case lI- A building owner in Delft is constructing a new office complex
and wants to register all materials used for future maintenance and for
circularity aspects.



USE CASE

register all materials
building owner

in Delft

certifications
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REQUIREMENTS

Use Case ll

Material Info (type, quantity, quality)

e register all materials
e building owner

o inDelft--___~ T Owner details
T T 3D Location
N Certificates
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Why use LADM to building material registration ?

l.Ownership information from the land administration is needed for the registration of building
materials
2. Restrictions, e.g. due to heritage or monument statis, is also required (both in Part 2)
3. The valuation is relevant (knowing the materials, better valuation can be done), LADM Part 4
4. LADM provides data on location and distance details
5. The systematic registration approach used in land administration are well-suited to the
concept of a material passport
- Registration of Building Material (Information gathering)
- Information Provision of Building Material (search function)

6. Land Administration style legislation, governance, and organization would be suitable




Land Administration Domain Model (LADM)

LADM is a conceptual model designed to facilitate the standardisation of land

administration.
Realisation of Part 1
____l _____________ ‘ The LADM ISOI9I152 Il
| l .
| PART 1 —Generic  PART 2 —land | PART 3 —Marine  PART 4—Valuation PART 5 —spatisl contains 6 parts-
I tual model istrati | : ; : : :
I conceptual mode registration | georegulation information plan information I.Con ceptual M Od el
: ERUERIBRER SRS : b 2.Land Registration
: Basics Detoiled | package . -
| TRV oRehige | e —— 3.Marine Georegulation
| e Pl . i 4.Valuation Information
' Spatial Unit package | Spatial Unit - .
: s Detotes el 5.Spatial Plan Information
| Generic conceptua survering 8 | pE— C—— e 6.Implementation aspects
represen on = B - - =
{ Bl Riatagt | s information package  information package 7.Building Materials ?

based upon Parts 1 & 2

Source:Kara, Abdullah, Christiaan Lemmen, Peter van OQosterom, Eftychia Kalogianni, Abdullah Alattas, and Agung Indrajit. "Design of the new structure and capabilities of LADM edition Il including 3D aspects.”
| and use policv 137 (2024)



Land Administration Domain Model

LA_Party
LA RRR .

LA_BAUnit

‘ LA _ SpatialUnit \

(LADM)

The four fundamental categories of the core Land
Administration Domain Model (LADM)
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Basic classes of the LADM
Valuation Information
Package

Source:ISO 19152-1:2024: Geographic information -- Land Administration Domain Model (LADM). ISO. 2024

Valuation::VM_MassA ppraisal

Valuation::VM_Valuation }<}

—

valuatinn::\FH_valuaﬁnnEnumeH 1|."aI|L|atil.'nn::'1|rI'.'I_Tra'lsar.'tiw:mF'rima|_| Valuation::VM_SalesStatistic | | Valuation::VM_ValuationUnitGroup

—

Valuation::VM_ValuationUnit

Valuation::VM_SpatialUnit

Valuation::VM_Building
-

Valuation::VM_CondominiumUnit |

SSource:ISO 19152-1:2024Geographic information — Land Administration Domain Model (LADM)Part 1: Generic conceptual model




Land Administration Domain Model
(LADM)

e LA Source class - supports different types of sources and represents events that trigger changes in the
registration process.
e VersionedObject class - abstract class - management and maintenance of historical data

LA objectbeginlLifespanVersion=eventlifeSpanStamp and
N objectbeginValidLifespanVersion=eventacceptance
o
N b
S 1 M. «featureTyper
LN «featureType» \ Generic Conceptual Model::LA_Source
(ol Generic Conceptual Model::VersionedObject .
— - : : S + acceptance: DateTime [0..1]
+ beginLifespanVersion: DateTime [0..1] = realWorldTime _ N + availabilityStatus: LA_AvailabilityStatusType = docAvailable
+ beginRealWorldLifespanVersion: DateTime [0..1] tobject * end *event |, . iArchivelD: ExtArchive [0..1]
+ endLifespanVersion: DateTime [0..1] 01 " o 11 lifeSpanStamp: DateTime [0..1]
+ quality: GUH"'L?E'EFIHE_T?t [0..7] a " |+ maintype: Cl_PresentationFormCode [0..1]
+ source: Cl_Responsibility [0..%] | + quality: QualityElement [0..*]
+ endRealWorldLifespanVersion: DateTime [0..1] +object begin +event | + recordation: DateTime [0..1]
constraints 0..1 P -’ 1|7 sib: Di.d - R
{endLifespanVersion (n-1) = startLifespanVersion (n)} .7 " m”m‘?' IDI_.Res.pﬁnlabuuy [0.]
L, + submission: DateTime [0..1]

i

objectendLifespanVersion=eventlifeSpanStamp and
objectendValidLifespanVersion=eventacceptance

Source:ISO 19152-1:2024Geographic information — Land Administration Domain Model (LADM)Part 1: Generic conceptual model



VersionedObject

«interface»
Building Material
Materials::BM_MaterialsLevel

Q

VersionedObject

«featureType»
Party::LA_Party

VersionedObject

«featureType»
Administrative::LA_RRR

VersionedObject

«featureType»
Administrative::LA_BAUnit

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

VersionedObject

«interface»
Building Material
Component::BM_ComponentLevel

VersionedObject

«featureType»
Valuation

Information::VM_Building

INITIAL DEVELOPED
MODEL A

VersionedObject UML diagram showing the classes of
«interface» R . _ _
Building Material Building materials part and its relation to

Certificates::BM_Certificates the existing LADM classes




INITIAL MODEL A

All the classes inherits properties of Versioned Object class
For Building materials - 2 classes were developed

BM_ComponentlLevel & BM_MaterialsLevel
VM_ Building class will aggregate instances of the BM_ComponentLevel
class, BM_ComponentLevel will aggregate instances of the
BM_MateriallLevel class.
BM_Certificates class - optional - multiplicity is 0..*



INITIAL MODEL A- DRAWBACKS

e Building materials more complex - needs more hierarchies- Building,
System, Product, Component, Materials

e Redundancy - All the levels are interrelated and follow similar properties.

e howtoadd the renovations at system level like ,Fire alarm
system,CCTV,Burglary alarm system



VersionedObject

«featureType»
Party::LA_Party

VersionedObject

«featureType»
Administrative::LA_RRR

«CodeList»
BM_Level
VersionedObject

«featureType» _
Administrative::LA_BAUnit + 1. BM_Materials
+ 2. BM_Components

+ 3. BM_Product
+ 4. BM_System
+ 5. BM_Building

VersionedObject
«featureType»
Spatial Unit::LA_SpatialUnit

VersionedObject VersionedObjec

child

VersionedObject
«interface»

Building Material
Certificates::BM_Certificates

parent «featureType»
Building Material
::BM_BuildingMaterialAttributes

+ 1. BM_Level

constraint

self.BM_Level > child.BM _Level




REVISED MODEL

e New class BM_BuildingMaterialAttributes was developed for attributes
to eliminate data redundancy to model a generic building materials
hierarchy

e BM_ Level codelist - reflects- hierarchy of building materials

e BM_Attributes self aggregates with the constraint -

parent.BM_Level > child.BM_ Level



REVISED MODEL- DRAWBACKS

e Hierarchy is abstract and needs to check the constraint to verify the
order could be tricky

e parent-child structure maintains a flow that each level naturally
builds upon the previous one. Model prevents skipping intermediate
levels



VersionedObject

«featureType»
Party::LA_Party

VersionedObject

«featureType»
Administrative::LA_RRR

VersionedObject
«featureType»
Administrative::

LA_BAUnit

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

VersionedObject

«featureType»
Building Material

::BM_BuildingMaterialAttributes

A,4&1$

FINAL MODEL C

VersionedObject
«interface»

Building Material
Certificates::BM_Certificates

VersionedObject

«featureType»
Building Material
Building::BM_Building

VersionedObject

«featureType»
Building Material
System::BM_System

VersionedObject

«featureType»
Building Material
Product::BM_Product

o

VersionedObject

«featureType»
Building Material
Component::BM_Component
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VersionedObject

«featureType»
Building Material
Materials::BM_Materials




24

FINAL MODEL - REFLECTION

e Classes was developed based on the hierarchy levels of the Material Passport

e Higher-level classes is the aggregates of lower-level classes.

e System level have an additional attribute BM ConstructionMethods represents
the structural or functional systems of the building. Hence, all the attributes
are the same for all levels, except for the system level.

e New super class was created BM_BuildingMaterialAttributes for the attributes



«featureType»

VersionedObject

Building Material ::BM_BuildingMaterialAttributes

+ name: CharacterString [0..1]

+ bmID: Oid

+ classificationCode: CharacterString [0..1]
+ floor: Integer [0..1]

+ area: Integer

+ volume: Integer

+ length: Integer

+ weight: Integer

+ description: CharacterString [0..1]

+ GTIN: CharacterString [0..1]

+ articleNumber: CharacterString [0..1]
+ thickness: Integer [0..1]

+ height: Integer [0..1]

+ width: Integer [0..1]

+ diameter: Integer [0..1]

+ detachability: CharacterString [0..1]
+ materialStatus: BM_MaterialStatus
+ natureOfWaste: BM NatureOf\Waste
+ buildingType: BM_BuildingType

+ shearingLayer: BM_ShearingLayer
+ endOfLifeScenario: BM_EndOfLifeScenarion
+ wasteCodes: BM_WasteCodes

SUPER CLASS
BM_BuildingMaterialAttributes

All the other classes of the building material
part inherit these attributes except the
BM_Certificates class.



RELATION

e Inheritance - a class inherits properties from a parent class
Ex: BM Materials, BM_Components, BM_Product, BM_ System and
BM_building classes inherits the attributes from BM_ BuildingMaterialAttributes
e Aggregation - higher class is the aggregation of the lower class
Ex: BM_Product aggregates BM_Componentand BM_Materials which can also
exist independently of the BM_Product
e Association - the relationship between two or more classes
Ex: BM_Certificates associates with a multiplicity of 0..* YM_ Building
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CODELIST

Codelist was developed based on Madaster Excel file

e Codelist
e (Codelist
e Codelist
e (Codelist
e Codelist
e Codelist
e (Codelist
e Codelist
e Codelist

Building Material Status::BM_MaterialStatus

Shearing Layer:: BM_ShearinglLayer

Nature of Waste:: BM_NatureOfWaste

End of life scenario::BM_EndOfLifeScenarion

End of life scenario::BM EndOfLifeScenarionType

Waste codes::BM Waste codes

Waste codes::BM WasteCodesType

ConstructionMethods:: BM ConstructionMethods
Construction Methods Type::BM ConstructionMethodsType




EVALUATION OF THE MODEL g

i) Prototype Developing the Database

Importing the data to database
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Testing the data

ii) Workshop
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DEVELOPING THE

e PostgreSQL and PostGIS tools were used.
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DATABASE

PostgreSQL




CLASS/CODELIST TO TABLE

= VersionedObject

«feature Typex»
Party::LA Party

+ extPID: Oid [0..%]

+ fingerPrint: LA_MultiMediaType [0..1]

+ humanSex: LA Human Sexes Type [0..1]
+ name: Characterstring [0..1]

+ photo: LA MultiMediaType [0_.7]

+ plD: Oid

+ role: LA PartyRoleType [0..7]

+ signature: LA MultiMediaType [0..1]

+ type: LA PartyType

+ civilstatus: LA Civil Status Type [0..1]

|

e class name- table name
o attribute type- data type
e attribute name- column name
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<& public

B

o b O I d 1 1 oo 4O

la_party

la_party_id character varyin |

g(255)
fingerprint text
humansex text
name text
photo text

role text
signature text
type text
civilstatus text

beginlifespanversion times

tamp with time zone

endlifespanversion timesta

mp with time zone

beginrealworldlifespanversi
on timestamp with time zo

ne

endrealworldlifespanversio

n timestamp with time zon




Primary Key
Foreign Key
Not NULL
Unique

(

S
10
11
12
13

)

CONSTRAINTS

8 v CREATE TABLE public.BM_Materials
BM_Materialstatus_ID integer |[NOT NULL

PRIMARY KEY| (BM_Materialstatus_ID)

DEFAULT nextval('public.BM_Materialstatus_ID_seq',

14 ~ INSERT INTO public.BM_Materialstatus (type)
VALUES

15
16
17
18
19
20

(

(
(
(
(

‘Demolition‘)J
'"Preserved'),

'"Construction Waste'),

'"New Materials'),
'"Others');
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TEST DATA

e Data from Campus Real Estate & Facility Management (CREFM) of TU Delft
e Two test data

Building 45- Old Building

Building 25- The Green Village




N B pRE
e constructed in 1952 UL |/

e no 3D spatial data
e Data available -
i) Kadastral number
ii) Original architectural drawings
iii) Excel file cataloging all renovated
and replaced materials

e Excel file follows the NL/SfB Dutch
classification system




Vrije Code| ~ | NL/STB] = | Conditii ~
F F

1040 31
r F
1021 31
r F
1022 31
r F
1023 31
r F
1024 31
r F
1041 31
r F
1042 31
r F
1043 31
r F

Maam |~ | Tag

45 Low
Speed Wind
Laboratory
[VSSD |
Inholland
45 Low
Speed Wind
Laboratory
fVssD |
Inhalland
45 Low
Speed Wind
Laboratory
[VSSD |
Inholland
45 Low
Speed Wind
Laboratory
fvssD
Inhalland
45 Low
Speed Wind
Laboratory
[VSSD |
Inholland
45 Low
Speed Wind
Laboratory
fVssD
Inhalland
45 Low
Speed Wind
Laboratory
[VS5D |
Inholland
45 Low
Speed Wind
Laboratory
[VSSD |
Inholland

ALC | s

BUILDING 45

~ | NL/5fB| ~ | Elemen| ~ | Capacitei) ~ | Soort |~ | Locatig ~ | QR-codg ~
F

31,20

31,20

31,20

31,20

31.20

31,21

31.21

31,21

F

Waterslagen

Blankglas

Blankglas

Blankglas

Blankglas

Kozijnen

Kozijnen

Kozijnen

Waterslag
beton

Doorzichtig
gevelglas

Doorzichtig
gevelglas

Doorzichtig
gevelglas

Doarzichtig
gevelglas
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45 - BDO -
Zuid

545 - BDO -
Moord

345 - BOO -
Cost

245 - BDO -
Zuid

345 - BOO -
West

245 - BDO -
Moord

345 - BODO -
Cost

245 - BDO -
Zuid

45.31.K0Z1]
MEM

45.31.K0Z1]
MEM

45.31.K0OZ1]
MEM

The excel file was cleaned
by python and uploaded to
the database




BUILDING 45

;I_' n-@ --—@ - -—EEH

la_party_pkey Mested Loop Left Mested Loop Left Nested Loop Left Hash Left Join
Join Join Join
[EmE | : 4”
| - E‘" i
la_spatialunit Hash Right Join

Function
1 pathway of
generating
Material
Passport




Data Output

o e W M

W~

10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26

Total rows: 96 of 96

name
text

TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft
TU Delft

a8

description
text

Owner
Owner
Qwner
Owner
Qwner
Owner
Owner
Owner
Owner
Owner
Owner
Qwner
Owner
Qwner
Owner
Owner
Owner
Owner
Owner
Owner
Owner
Owner
Owner
Owner
Owner

Owner

=

Explain X Messages

_=+[_ﬁv|:|vi

Notifications

8 A~ SO

beginlifespanversion
timestamp with time zone

2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01
2022-12-05 00:00:00+01

Query complete 00:00:00.097

timestamp with time zone
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01
1952-06-01 00:00:00+01

Ln 12, Col 44

nameofthebuilding
text

a
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
45 Low Speed Wind Laboratory / VSSD / Inholland
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beginrealworldlifespanversion

area
numeric

)
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3
3156.3

code
integer

0

0
21
21
24
27
27
28
31
31
31
31
31
31
31
31
32
32
32
37
41
41
41
42
43
43

quantity
numeric

-]
1.00
1.00

81.95
531.94
1.00
1.00
13.55
1.31
372.35
1.00
5.00
3.00
4.00
793.41
17.42
9.40
1.00
1.00
1.00
4.00
91.52
659.77
932.47
850.00
336.00
1278.00

’K

unit
character varying |

pst
pst
m2
m2
st
st
m2
m2
m2
st
st
st
st
m2
m2
m1
st
pst
st
st
m1
m’1
m2
st
m2

m2

Material

Passport for
Building 45




Query Query History

i SELECT
la_party.name,

la_rrr.description, 7
la_rrr.beginlifespanversion,
la_rrr.beginrealworldlifespanversion,
la_baunit.name AS "nameofthebuilding",
la_spatialunit.area,

la_spatialunit.geometry,
--la_spatialunit.referecepoint,

10
1 bm_constructionmethods. code,
i ROUND (bm_constructionmethods.quantity, 2) AS quantity,

-] O 0 B W N

Co

o

13 bm_constructionmethods.unit,

14 bm_constructionmethods.bm_constructionmethods_id AS "constructionmethod_id"
15 FROM

16 la_party

17 LEFT JOIN

18 la_rrr ON la_party.la_party_id = la_rrr.la_party_id AND la_party.la_party_id = '1' QuerYIng the data base

a2 LEFT JOIN

20 la_baunit ON la_party.la_party_id = la_baunit.la_party_id AND la_party.la_party_id = '1' -

21 LEFT 301N based on bm _construction
g la_spatialunit ON la_baunit.la_baunit_id = la_spatialunit.la_baunit_id AND la_baunit.la_baunit_id = '1' -

23 LEFT JOIN th d d 12|l _f d

24 bm_system ON bm_system.vm_building_id = '1' me o S CO e aca e
25 LEFT JOIN .

26 bm_constructionmethods ON bm_constructionmethods.bm_constructionmethods_id = bm_system.bm_constructionmethods_-id ConStrUCtlon

AT WHERE

28 la_party.la_party_id = '1'

29 AND bm_constructionmethods.code = 21;

Data Output Messages Notifications L
=S| BvOva &8 8| ~)s0

description 8 peginlifespaqvergion 8 peginrealworl_dlif_espanversion a nameofthebuilding a area a 0 geometry a F:ode & quanti?y 8 unit

text timestamp with time zone timestamp with time zone text numeric geometry integer numeric character v
1 Owner 2022-12-05 00:00:00+01 1952-06-01 00:00:00+01 45 Low Speed Wind Laboratory / VSSD / Inholland 3156.3  [null] 21 81.95 m2
2 Owner 2022-12-05 00:00:00+01 1952-06-01 00:00:00+01 45 Low Speed Wind Laboratory / VSSD / Inholland 3156.3  [null] 21 531.94 m2
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>

= |4, Building 45_old_VSSD_Inholland _Laboratory

il lome TU Delft | Portfolio TU Delft 001 | Building 45 _old _VSSD _Inholland _Laboratory
General Dossier Features
# My Dashboard
Edit building g* Move s archive the building & Delete [J Upload # Mew Database B
+ Favorites W
o= TUDelft “ Address Open Street Map
Drebbe
Rotterdamseweq 266a 45 - Flu
: 2628 AS Delft B . broiaas 4%
Porttolic TU Deltt 001 ~ Gornelish & E
MNetherlands | r;rphr-.-p.-;.-p.ﬁ Ll'laEgmf
| » .~ Madaster platform created
B Building 25_New_TGV v %'2; 5
'.II %‘
N ) m =
B svarass oo vso v OWNer = ' for the Building 45
) ) _ \ Halmmenwanin )
owner: Technische Universiteit Delft Q | ﬂ*,' = P =
L] H 1 - (=] ) =1 0]
= Portfolic TU Delft 001 Address: Stevinweg 15 %1\1 . 5 |
2628 CB Delft ﬂé 5 Jazh
Demo - shared N Netherlands %"\ i
3\
) o
B Demo Building v ) Y " i
Madaster information "\ VT Hammenpoort
VY EEIn?-F-Inatuu*
Prepared by: ho —L
R N . 272 eaflet | @ OpenStrestMap
E:f: System datobases & suppliers w Design Stage: Unknown
-
Material Classification: Madaster V2
2024 - Madaster (build: 30443) Usage: Offices (Office »= 1000m?2)

e Madaster platform for cross-verification to generate Material Passport.

e the address and cadastral information were manually added into the platform

e Madaster Excel template operates at the materials and products level rather
than the system level, the platform was unable to generate a material passport.




e constructed in 2015
e Revit data
e Data available -
1) Kadastral number

e Revit file was converted to IFC

BUILDING 25

]




BUILDING 25 40

e Revit file was visualised in Revit software
e data missing

' Type Properties
Select » Properties Clipboard Geometry Controls Modify Family: MODULE 2 pv W
Maodify | Generic Models | [ 1Moves With Nearby Elements
Type: MODULE 2 pv b
Properties ™) ¥
MODULE 2 pv - Type Parameters
Parameter Value
Generic Models (1) i Edit Type Constraints
Constraints 2l Default Elevation . 0.0
Level Level +0.00 (700 NAP) Materials and Finishes
Elevation from Level 3356.9 facade brecket aluminum material <By Category =
Host Level : Level +0.00 (7 facade insulation matenal <By Category=
Offset from Host 3356.9 facade rood coping material «By Category =
Moves With Nearby... [ ] facade schuco profiles material <By Category>
Dimensions A isolation panel aluminum material <By Category>
/olume 0.038 m® pv hanging material <By Category=
Identitv Data o pvs material <By Category=>
- B OF rood coping wood material <By Category >
Project Browser - 25-08-Revit2018 i ! [ Identity Data
e ESHERe® ' ; Type Image
Keynote
Q
: _ Model
+ AR-051 - Measurable area 2 = Wi e T
+ AR-101 - Site elevations —— SI;F’LE b
=
+ AR-111 - South elevation —
7 Description
+ AR-112 - West elevation
+ AR-112 - Noth elevation " Sort by: ;I il %l .
+ AR-114 - East elevation
+ AR-201 - Section C-C' << Preview oK Cancel
+ AR-202 - Section F-F
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&6 9 8 8 ® @ & @ mm s Mo O & e Revit file was converted
gy = = Ny

=
Orbit Fre§ Rotation F?.c:tgti::un Fly mode Fly rr_mde Zoom ?_'_Dc:-m Parallel Make Regen Clrth:;:ugraphi-: Ispmetri-: "."iewpcu_rt Shaded i n to a I FC i n t h e ReVi t
Orbit settings settings Extents Window snapshot views + views * Configuration - -
Mavigation Camera Regen View Render mod: SOftwa re
+ Wooden deck staircase component:Woaden deck con* ] = [fcBuildingElementProxy () d a ta a re Wro n g Iy
Wooden deck staircase component:Wooden deck con PredefinedType NOTDEFINED
+ Wooden deck staircase component:Weooden deck co - lfcElement = d - d
+ Wooden deck staircase componentWooden deck cn:r:]: Tag 6693050 a SS I g n e Wo O e n
+ Wooden deck staircase componentWooden deck con FillsVoids n -
+ Wooden deck staircase componentWooden deck con IsinterferedByElements Sta I rca Se Wa S g |Ve n a S a
+ Wooden deck staircase component_LANDING:Woode InterferesElements
+ Wooden deck staircase component_LANDING:Woode HasProjections n a m e' n Ot a S t h e
+ Wooden deck staircase component_LANDING:Weoode HasOpenings
Wooden deck staircase componentWooden deck con IsConnectionRealization a tt ri b u te Of t h e
ConnectedFrom
! : Containedin5tructure 967029 I
MODULE 3:MODULE 3:6685406 e ements

HasCoverings

+ MODULE2:MODULES:6685419 ProvidesBoundarnies .

+ MODULE 3 chimney:MODULE 3 chimney:6685420 ReferencedinStructures ® I FC IS u p I Oad ed to FM E
+ MODULE 3 pv cornerMODULE 3 pv corner:6685421 ConnectedTo

+ MODULE 2 chiney:MODULE 2 chiney:6693045 - IfcObject an d was una b I @ to Ioad
+ MODULE 11:MODULE 11:6693046 IsDeclaredBy

+ MODULE 11:MODULE 11:6693047 Declares on DBMS d ue to
+ MODULE 2 chiney2:MODULE 2 chiney2:6693048 IsTypedBy 067438

+ MODULE 2 pv:MODULE 2 pv:6693049 IsDefinedBy 191701,191702,191706 m isa I i n ed d ata

+ MODULE 2 pv cornerMODULE 2 pv corner:6693050 ChbjectType MODULE 2 pv corner:MODULE 2 p g

+ MODULE 2:MODULE 2:6700117 - HcObjectDefinition

+ MODULE 8:MCDULE 8:6700118 HasAssignments

+ MODULE 2 pv chimney south:MODULE 2 pv chimney HasAssociations 087262 965304 I

Mests
lsMested By

+ MODULE 1:MOCDULE 1:6707943
|




Ay Dashboard

avorites w Edit building " Move §
TU Delft ~
Address
Portfalio TU Delft 001 ~ Van Den Broekweg 2 25

i
3

b
-
=

3

wstem databases & suppliers o

i, Building 25_New_TGV

\;['\ Home TU Delft

Generdal Performance

2628CR Delft
MNetherlands

Building 25_MNew _TGV W
Building 45_old _VS50_Inh_ W
Owner
Porttolio TU Delft 001 Ownet:
Address:

Demo - shared ~

Demo Building W

Madaster information

Prepared bv:

Portfolio TU Delft 001

3D Dossier Mass

Building 25_New _TGV

Archive the building & Design "";

Technische Universiteit Delft

Stevinweg 15
2628 CB Delft
Metherlands

e Missing data - due to missing material

definition and the wrong IFC export

setting configuration

e It affected the quality and reliability of

the generated Material Passport.

Circularity

Environmental Financial Building process

Transfer e Delete [ Uplood 4 Enrich {ﬁ'_ Recalculat 3
Dpen Street MOF}
\ oo s v, 0
=5 ra
L
- \ %q:r I
-k T T
I":_ Pl g E
o i £
. % B\ ??g
= G
| == 'o:t T 4 ?-% {%, =
il S 3 w0
A % =
= "%{\;.:.* % %
'-‘Eé_‘\‘.'. Ml
(:b .-":"_ 2 wﬂg -
e Aty
0 IR
s ﬁg_‘.'\' wt
_1' . * Q-a'n" =
e
‘# g ﬁ Rugve!
i)

. Building 25_New_TGV
S

My Dashboard
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Material Passport created for the
Building 25 using Madaster platform

Favorites R ) .
Material Family
s  TU Delft ~
Material Family
Portfolio TU Delft 001 ~
B Building 25_New_TGV v

= Portfolio TU Delft 001
e

Demo - shared ~
B Demo Building “
@: Systemn databases & suppliers “
{*1 Information “

-

N4 - Madnstar [Riild- 3044
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0=

Material Family Distribution across
Shearing Layers

H- T
NT A d
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1.47
T 1 JO !l ]
ANC ]
cC SITE
u] 10
B siructure NN Skin NN
Spoce ple Stuf
Urik

® (e
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ayer with

insufficient
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REFLECTION

 Model shows adaptable as it was able to generate material passport with limited
data.

e Despite the limitations, model was able to perform database queries

e Data conversion issues- source files conversion leads to data loss during conversion
due to incorrectly assigned or not transferred attributes

 Incorrect data assignment, which was the primary obstacle preventing the import of
the datainto the database




WORKSHOP a4

o Stakeholders - Madaster and the Circular Built Environment Hub at TU Delft to gather
feedbacks on the model

o fixed complex hierarchy- in real life, not all the info about the levels availabale. To
ensure no data is overlooked, all levels are represented in model

e simplify the model - concentrate on specific aspects instead of trying to
accommodate every detail. However, as an initial draft model serves as a foundational
standard for building materials registration, with scalability and long-term
applicability in mind

e Privacy and access control

e Owner Incentives- What benefits would encourage owners to adopt this system

e Integration of Customer Relationship Management (CRM)
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What are the applications of the Building Material registration?

s MATERIALS
l. Supports Circularity NI<E2 PASSPORT

: - L, g <«HR.
2. Valuation of Building s P! (I
3. Environmental Impact 2 T I

4. Safety and Security " o V7
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What criteria are necessary to obtain the Material Passport?

Derived from the use cases

l. Material Info (type, quantity, quality)
2. Owner/Seller details
3. 3D Location

4. Certificates




How can the registration and management of the Material
Passport be standardised?

l Rezalisation of Part 1
|

| PART 1 — Generic PART 2 —Land PART 3 — Marine PART 4 — Valuation PART 5 — Spatial PART 7 - Building

|
[
: conceptual model registration : georegulation information plan information Materials
I [
| Party package | Party Group
; Bosics Detoiled | package
: Administrative package : Administrative
: Bosics Detaoiled . package
| Spatial Unit package ' Spatial Unit ®
: Basics Detailed : package
| Generic conceptual Surveying & | Source group Valuation Spatial Building materials
: model package i : package information package information package package

based upon Parts 1 & 2




How can the Material Passport be created and evaluated?

VersionedObject

«featureType»
Party::LA_Party

VersionedObject

«featureType»
Administrative::LA_RRR

VersionedObject
«featureType»
Administrative::

LA_BAUnit

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

::BM_BuildingMaterialAttributes

VersionedObject

«feature Type»
Building Material

LIS

VersionedObjec

*

. VersionedObject
«interface»

Building Material
Certificates::BM_Certificates

VersionedObject

«featureType»
Building Material
Building::BM_Building

VersionedObject

«featureType»

Building Material <>

System::BM_System

VersionedObject

«featureType»
Building Material
Product::BM_Product

VersionedObject

«featureType»
Building Material
Component::BM_Component

VersionedObject

«featureType»
Building Material
Materials::BM_Materials
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CONCLUSION

Selecting the classification for the building materials.

Development of codelist

Lack of international standard

Lack of availability of complete and accurate data for existing building -
Building 45 and 25

Lack of georeference in real-world models.

Geometric invalidities and overlaps.




FUTURE WORK

e Propose guidelines- Georeferencing, Geometric and Topological Validity

e Refine the attributes and codelist

o Refine the model if necessary

e Explore the legal and organizational aspects of building material registration

e Establishing a standardized data format for material passport

e Extend the system to support the selling of the materials present and address
the privacy concerns

e Develop the examining of cross-border regulations and certification of material
passport




QUESTIONS ?
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