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The Interreg North West European Digital Deconstruction (DDC) 
project aims to develop an innovative digital decision support 
system, integrating various digital tools (3D scanning, Building 
Information Modelling, a digital materials & buildings database, 
blockchain technology) that helps to define the most sustainable 
and economical deconstruction and reuse strategy for building.

The project focuses on regions having set sustainable materials 
management, ecotechnologies, ICT and digitization in industry as 
one of their RIS3 priorities in NL, BE, LUX, FR, paving the way for 
roll-out to UK and DE.

About the project



Reversibel BIM
Dr. Elma Durmisevic, architect BNA

BUILDING
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Roman museum, Heerlen Inventory of Reuse Capacity 
of Materials has been done with RBIM

Method Dr. Elma Durmisevic



Avoided CO2

RBIM© output list with all 7277 elements has been 
created with information regarding: reused volume, 
tonnage, avoided CO2 per element and reused option

REUSE OPTIONS
07-09: Re-use by 
minor repair
05-0,6: Reuse 
by major repair
04 Remanufacture
03 Mono-material 
Recycle
02 Downcycle
01 Waste



Avoided CO2

RBIM output list with all 7277 elements has been 
SORTED OUT per reuse option with information 
regarding THE POSITION

07-09: Re-use by 
minor repair
05-0,6: Reuse 
by major repair
04 Remanufacture
03 Mono-material 
Recycle
02 Downcycle
01 Waste



Circularity profile 
based on RBIM©EDurmisevic
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07-09: Re-use by 
minor repair
05-0,6: Reuse 
by major repair
04 Remanufacture
03 Mono-material 
Recycle
02 Downcycle
01 Waste

Embodied 6809,6 Ton
Tonnages (%)

Embodied 6225,9 CO2/ton 
Carbon (ton %)



Reused tonnages
Per matrial groups
and material functions

Reused tonnage per material (ton)
Aluminium Asbestos Bitumen Ceramics Concrete Glass Insulation Linoleum Plaster Plastics Steel Stone Timber Total Proportion

High Reuse Potential (0,7-0,9) 9,1 0,0 0,0 0,0 3,9 7,8 0,1 0,0 15,7 0,4 44,4 0,0 3,9 85,3 5%

Upcycled Medium Reuse Potential (0,4-0,6) 2,8 0,4 8,6 1,6 49,0 0,0 4,6 1,3 9,8 18,9 1027,8 0,5 7,7 1133,0 68%

Low Reuse Potential (0,2-03) 1,1 0,1 0,0 0,2 0,7 0,9 0,0 0,0 0,8 0,0 12,9 0,0 0,0 16,7 1%

Downcycled Reuse Potential (0,1) 0,3 4,1 0,0 1,7 400,3 2,1 0,0 0,5 0,3 0,0 0,0 16,9 0,0 426,2 26%

Total 13,3 4,6 8,6 3,6 453,9 10,8 4,7 1,8 26,6 19,3 1085,2 17,4 11,7 1661,3 100%

Proportion 1% 0% 1% 0% 27% 1% 0% 0% 2% 1% 65% 1% 1% 100%

Reused tonnage per function (ton)

1. Load bearing 2. Enclosing 3. Partitioning 4. Servicing

5. Vertical 

communication 6. Equipment Total Proportion

High Reuse Potential (0,7-0,9) 30,9 19,4 19,3 0,5 0,0 15,3 85,3 5%

Upcycled Medium Reuse Potential (0,4-0,6) 167,0 898,8 66,8 0,3 0,0 0,0 1133,0 68%

Low Reuse Potential (0,2-03) 0,0 14,9 1,8 0,0 0,0 0,0 16,7 1%

Downcycled Reuse Potential (0,1) 343,2 48,2 31,3 0,0 3,6 0,0 426,2 26%

Total 541,1 981,4 119,1 0,9 3,6 15,3 1661,3 100%

Proportion 33% 59% 7% 0% 0% 1% 100%



REVERSIBILITY ID CARD

Structure - Space Grid 17x24 
Steel:Space Grid 17x24 Steel

NAME

REVERSIBLE BIM

9415609/10056963ID

CIRCULARITY INDICATORS

PROJECT
Roman Museum
Heerlen

142,64 tonEMBODIED MASS

18,17 m3VOLUME

396,56 ton CO2EMBODIED CO2

1. Load bearingFUNCTION

SteelMATERIAL

0.99REUSE POTENTIAL

On-site reuseREUSE STRATEGY

No hazardHAZARD

141,21 tonAVOIDED WASTE

18,00 m3AVOIDED VOLUME

392,59 ton CO2AVOIDED CO2

10 stepsNO. DISASSEMBLY STEPS

REUSE
POTENTIAL INDEX

© Model E.Durmisevic 2019

© Model: E. Durmisevic 2019

3D & VISUAL INFORMATION

Structure - Space Grid 17x24 Steel:Space Grid 17x24 Steel

POINT CLOUD/PANORAMA

Elma Durmisevic ǀ Reversible Buildings, The Netherlands



REVERSIBILITY ID CARD

Column Steel Rectang.:Enclosure - Ext. 
Column 70x35 Steel

NAME

REVERSIBLE BIM

3347735ID

CIRCULARITY INDICATORS

PROJECT
Roman Museum
Heerlen

0,013 tonEMBODIED MASS

0,0016 m3VOLUME

19,87 kg CO2EMBODIED CO2

2. EnclosureFUNCTION

SteelMATERIAL

0.6REUSE POTENTIAL

Reuse by repairREUSE STRATEGY

No hazardHAZARD

0,008 tonAVOIDED WASTE

0,0010 m3AVOIDED VOLUME

12,47 kg CO2AVOIDED CO2

3 stepsNO. DISASSEMBLY STEPS

REUSE
POTENTIAL INDEX

© Model E.Durmisevic 2019

© Model: E. Durmisevic 2019

3D & VISUAL INFORMATION

POINT CLOUD/PANORAMA
POINT CLOUD/PANORAMA

Column Steel Rectang.:Enclosure –
Ext. Column 70x35 Steel

Elma Durmisevic ǀ Reversible Buildings, The Netherlands



Tenders are assessed on multiple quality criteria. For each quality 

criterion, the assessment committee indicates how much added value can 

be achieved on this particular quality criterion. 

The extent to which the reuse of materials is achievable is used as a 

quality criterion following reuse potential index from RBIM© assessment.

REUSE POTENTIAL FROM RBIM© IN THE 

TENDER SPECIFICATION



Total No. of Profiles: =1105
Total Length: 4898m
Embodied CO2: 3.076.000 
CO2/kg
Embodied material: 18,55 Tonne steel

Average RP = 0,55 
Potential avoided 1.549.500 CO2/kg
Potentially reused: 12 tonne of steel
Reuse option: Reuse by remanufacturing)
Embodied value: 40% to 60%

No. of profiles : 201
Embodied 3172 CO2/kg:
Embodied 2 Tonne steel
RP=0,48
Remaining value: 40-50%
Dimension 60x18,5mm
L=4,3+5=18 m

No. of profiles : 93
Embodied 3520 CO2/kg
Embodied 1Tonne
RP=0,44
Remaining value: 40-50%
Dimension 60x120mm
L=5m

No. of profiles : 108
Embodied 2751 CO2/kg
Embodied 1,75 Tonne
RP=0,45 
Remaining value: 40-50%
Dimension 60X50mm
L= 4,3m

N0. of profiles 703
RP=0,53
21317 CO2/kg

Digital library: BIM objects of reusable elements



Architect: Elma Durmisevic, 4D Architects

BIM objects 
Digital library of reusable elements
From deconstruction to construction

GTB LAB Module



Materiaal substitution/
reuse
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Reversibel BIM
Dr. Elma Durmisevic, architect BNA

                      

BUILDING
REUSE POTENTIAL
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Roman museum, Heerlen



22-4-2023

Lead partner / project partners



27-4-2023

Thanks you for your attention

Dr.Elma DURMISEVI
GTB LAB, 

In de Cramer 173, 6412 PM Heerlen
The Netherlands


	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15

