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Sustainable Development

Main focus of research in Europe
e Decrease of operating energy (Heating/Cooling)

o Life cycle assessment of building material

Cummulated Energy for Dwellings
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Figure: GrieBhammer, Buchert, , Nachhaltige Entwicklung und Stoffstrommanagement am Beispiel Bau*
1996
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Sustainable Development

Cost for Operation of Office Buildings
1998
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Figure: Bundesministerium fur Verkehr, Bau- und Wohnungswesen,
Votrag im Rahmen des Seminars , Nachhaltigkeit im Bauwesen, Marz
2000

‘Changing Regulations for Waste Treatment

&;’» TU DARMSTADT
%7 Institut fir Massivbau Quantitative / Qualitative Approach towards the Assessment of Sustainable Building




Sustainable Building

Objectives of New Waste Regulations
‘ Reduction
‘ Recycling and Reuse

‘Application of demountable elements, e.g. prefabricated
parts for building services

Application of separable connections between adjacent
material layers

Transparent description of advantages and disadvantages?

Assessment Tool with an emphasis on the analysis of
maintenance, demolition and waste treatment
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Functional Unit of an Assessment

Functional Unit|Objective of Analysis| Example
Unit Mass of Weak-Point-Analysis and| kg Cement
Material optimization of material
production
Unit Volume of |Weak-Point-Analysis and| m° Building
Waste Material optimization of waste Rubble
treatment
Unit Area of Optimization of Elements m* Floor
Building Element | (Materials, Connections, Element
Maintenance, Waste
Treatment)
Building Optimization of Building | Building with
Elements e.g. 120m?
Optimization of Living Space
Operating Energy
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Assessment of Building Elements
Development of an Assessment Tool

Evaluation of Sustainable Building

Environmental Economic Aesthetic Technical

Criteria Criteria Criteria Criteria

Quantitative Qualitative Quantitative Qualitative Qualitative
Assessment | Assessment Assessment | Assessment Assessment
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Erection
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Assessment and Analysis Tool @uiding Element Level)
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Connection of Material Flow and Database

Use / Database on LCA and cost of
Maintenance Material Product. [kg] and
4 Building Processes [m?]

Building

Erection Database on Assessment of

Demolition Processes [m?]

Material Database on Assessment of Waste
Production Waste Treatment [m3]

Treatment

Assessment
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Assessment of Floor Elements

Floor Assembly F1 (Conventional Floor Assembly) K-Value: 0,49 W/m2K

Connections
L, 3,5cm 8

. @ Sealing (Epoxy) 4)
5,0 cm @ (2)Parquet Flooring (Wood) / Adhesive (4)
I @) Levelling Render (Cement) 3)

6.0cm (5) (o) () Foil (PE-Membarane) (1)
(5)Insulation (Glasswool) (1) (3)
20cm (@) (s)Ducts, Heating Ducts (Copper) (1,5%)
(7)Refabricated Concrete
(@) Plaster (gypsum) )

-

Floor Assembly F2 (Demountable Floor Assembly) K-Value: 0.48 W/m2K

Connections

Sealing

(2)Parquet Flooring / Adhesive
Gypsumboard (heavy)

(a)Matura (Insulation: Glasswool)

(5)Heating Ducts (Copper) (3%)

(6)Prefabricated Concrete

(@» Plaster
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Material Flow of Floor Elements

Material Flow F1

[ Sealing

(0 Parquet Flooring / Adhesive
M@ Plaster

H Foll

Hl Duct, Heating Duct

O Insulation

Material Flow [kg]

Bl Precast Concrete

O Plaster

Material Flow F2

@ Sealing

[ Parquet Flooring
W Gypsum Board
M Heating Duct

O Matura

Material Flow [kg]

Hl Precast Concrete Slab

O Plaster

Life Cycle [years]
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Life Cycle Assessment (Quantitative)

Life Cycle Assessment of Material Production

Greenhouseeffect

Summer Smog

Eutrophication

Life Cycle Assessment of material production using SIMA PRO IV
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Life Cycle Assessment Floor F2

dSealing

[OParquet Flooring

B Gypsum Board

M Heating Duct
C1Matura

Bl Precast Concrete Slab
O Plaster

Life Cycle Assessment F2 - Normalized Values
(Maximum)
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Waste Material Flow

Waste Material
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Assessment of Waste Treatment

Waste Treatment
1§ § 1§ § § L § 1 §

Individual Assessment of different criteria for each
scenario on a scale (1...5)

Estimate of Contribution to overall treatment of
waste material

Overall Performance of Waste Material Treatment
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Assessment of Waste Material
Optimization

Qualitative Assessment of Waste Treatment - Environmental

Criteria
Transport

1) Identification of material that

contributes most to
ranking

2) Reducing the amount of that \ —F1 Demotiion

waste
e different material

a 11 IOW”

Emissions

—F1 Operation

—F2 Operation

Resources .
F2 Demolition

® demO u ntable Con neCtlonS Qualitative Assessment of Waste Treatment - Technical and

Economic Criteria
Quality

3) Optimization of contribution of | 2
waste treated according to apaciy \ Realization

different scenarios considered

4) Optimization of waste

treatment itself.
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Assessment of Waste Material (Floor F2)

Contribution of Materials to assessment of criter
Matura

olition Gypsum Board

olition Heating Duct

O Dumping

B Reprocessing 1 olition Matura

O Reuse 1

olition Concrete/Plaster

olition Sealing/Parquet

ration Gypsum Board

ration Heating Duct

ration Matura

ration Concrete/Plaster

ration Sealing/Parquet

Transport
Emissions
Resources
Realization
Regulations
Acceptance

Tr
En
Regt
AcCC¢

Criteria assessed
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Overall Assessment

Life Stage Assessment Criteria Qualitative (X)/ Floor F1
Quantitative (XX)

Erectlon

|| Building Process | _Environmental | X | 0 | 0 |

| BuldingProcess | Environmental | X | - | 4+
| | Denwlition Process | __Environmental | X | - | 4+

| | MaintenanceCost | Economic | XX | - | @+ |
|| DemolionCost | __ Economc | X | - |+ |

| | Comfot |  Aestheic | 00X | 0+ | -
Demolition Process | Environmental | x| - |+ |

| DemolitonCost | ___Economc | X | 0 | 0 |
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Conclusion

A comparative sustainability analysis of building elements
must be based on the functional unit , Element*

The consideration of the whole life cycle is substantial

The completion of guantitative assessable criteria with
gualitative assessable criteria (ranking) avoids problem
shifting

The final evaluation will be done individually

The tool developed so far is useful for an optimization and
analysis of structures, but at this stage can not give a ,One
Value® result for the assessment of sustainability
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