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WHY!?

BY 2050 BUILT ENVIRONMENT
IS EXPECTED TO GROW BY
60% AND ANNUAL GLOBAL
EXTRACTION OF PRIMARY
MATERIALS IS SET TO TRIPLE

-GALLEGO-SCHMID ET AL,
(2020)

CONSTRUCTION INDUSTRY IS
THE LARGEST CONSUMER OF
NATURAL RESOURCES AND
PRODUCE 50% OF WORLD’S
WASTE

-MUNARO ET AL. (2020)
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54% OF DEMOLITION WASTE
IS LANDFILLED DUETO BEING
UNSUITABLE FOR REUSE OR
TOXICITY

-EUROPEAN COMMISSION
(2011)

&

CIRCULAR ECONOMY
CONCEPT IN AEC INDUSTRY
IS STILL IN ITS INFANCY

-GALLEGO-SCHMID ET AL,
(2020)
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RESEARCH GAPS
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ANALYZING
THE
PROBLEM

How can Linked Open Data technologies be utilized for buildings’

circularity assessment at early design stage to guide design
decisions towards circular building?

What criteria are necessary to assess and what are the existing
assessment practices/models?

What are the existing practices for structuring and storing
material/product information necessary for assessment!?

How can Linked Open Data technologies aid structuring and storing
necessary data for circularity assessment?

How will the proposed solution will guide the design decisions
towards circular building?



RESEARCH DESIGN
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CIRCULARITY ASSESSMENT MODEL

Material Circularity Indicator
-Ellen MacArthur Foundation (2015)

MCI= ma x (LBLF(X)) 1 -

a Building Circularity Indicator
-Verberne (2016)
BCI=—B  "Y§¢0

7~ N

Design For Disassembly factors
-Durmicevic EIma (2006)
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User layer
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BUILDING
CIRCULARITY
ASSESSMENT

ONTOLOGY

schema: legal_name: Literal {rdfs}
schema: tax_ID: Literal {rdfs}
schema: description: Literal {rdfs}
schema: location: Literal {rdfs}

bcao:produces

schema: manufacturer

dicbm: has_material_name: Literal {rdfs}
bcao: has_material_ID: Literal {rdfs}
dicbm: has_material_type: Literal {rdfs}
bcao: has_material_mass: Float {xsd}

bcao:has_non
_virgin_input

schema: manufacturer

bcao: is_made_of

bcao:
has_non_virgin_input_mass:
Float {xsd}

bcao:
has_reusable_output_mass:

_output

bcao:manufactures

bcao: is_part_of

T —

bcao: has_product_name: Literal {rdfs}

bcao: has_connection

bcao:has_reusable| Float {xsd}

bcao: connection_is: Literal

bcao: has_product_ID: Literal {rdfs}

bcao: has_product_type: Literal {rdfs}

bcao: has_edge_geometry

{rdfs}

bcao: has_reference_year: Integer {xsd}
bcao: has_life_span: Integer {xsd}

bpo:
has_bSDD_globaly_unique_identifier:
String {rdfs}

bcao: has_edge_standardisation

bcao: geometry_is: Literal
{rdfs}

bcao: has_fixing_factors

(" LEGEND: ) I
Class bcao: has_joint_morphology
bcao: has_product_ID-{—Data property
schema: location ———O0bject property
bcao: is_made_of ——Object property|
Bomain Range
\ bcao: ——  URI prefix )

bcao: morphology_is: Literal
{rdfs}

bcao: standardisation_is:
Literal {rdfs}

bcao: fixing_is: Literal {rdfs}




PROTOTYPE
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v-- @ Edge_Geometry

..... . Open_Linear

..... . Overlapping_On_One_Side SELECT

----- ' Symmetrical_Overlapping *

----- ) Unsymmetrical_Overlapping WHERE

----- ) With_Insert_On_One_Side

----- ) With_Insert_On_Two_Sides {

v {0 Edge_Standardisation

""" ) Half_Standardised ?External _Walls bcao:has_life span "75";

""" ' Made_On_Site bcao:has _product name ?P_Name;
""" ._PFE—III&I]E bcao:has_product ID  ?P_ID;
v-- 0 Fixing_Factors bcao:is made of M_ID.

™M _Subject bcao:has _material ID ’M_ID;

bcao:has_material name ?M_Name

----- " Accessible_With_Causing_Damage
----- " Accessible With_Causing_No_Damage
----- ) Accessible_With_Causing_Repairable_Damage

PROTOTYPE




Structural layer Space layer
External External Partition Doors Windows Partition
concrete wall  sandwich wall | concrete wall gypsum wall
MCI 0.78 0.80 0.68 1.00 0.88 0.91
PCI 0.61 0.65 0.34 0.84 0.72 0.69
SCI 0.63 0.36 0.75
BCI 0.41 0.73

RESULTS
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UESTIONS?

lina.morkunaite@ktu.lt
www.linkedin.com/in/linmor/
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