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Challenge

(Development that meets present needs without
compromisingthe abllity of future generationsto meet

theirn BrundtlandReport,1987

Buildingsectorin Europe- 25billions of squaremetersbuilt

A 7%%are dwellings (individual or collective)
A 40%were built before 1960qld stock)

Buildingsectorin Europeg Environmentaimpact

A 40 %of total naturalresourceglepletior
A 40 %of total energyconsumption

A 35 %of total wasteproduction;

A 40 %of total greenhousegasemission
A 15 %of total waterconsumption

SourceEuropeanConferenceOn SustainabléRenovationOf Buildings (2012
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Challenges

Designingenergy efficient buildings in a sustainablgay.
Benefit / Enjoy Offer
‘N /"

Q/ \G Improve comfort, well-beingandquality of life
Self protect Protect while limiting/ reducingenvironmentalimpacts

U Scaleof time:
Fromthe design to thedemolition, from extraction
of raw materialsto end of life;

U Scaleof space
Fromthe interior of aroomto the global scale of
the planet, through the public spacthe city blocks
and the city
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Challenges

The choice of materials is a fundamental step:

U Buildinganaterialisthe base the substancewhich will give shapeand form to architecture
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Challenges

The choice of materials is a fundamental step:

U Selectingand assemblingmaterialsto create a building is a complex processbasedon a
diversity of constraintsand knowledges
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Challenges

The choice of materials is a fundamental step:

U Improvingthe energy performancesleadsto a higher demand of building materials The
environmental impact of building materials and especiallythe grey energy consumption,
becomesproportionally very important in the context of very well insulatedbuildings
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Challenges
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FIGURE 1 : Plan of the ground floor

A Two cases of walls composition were selected :
A [D] with an important GWP
A [E] with a low GWP

FIGURE 2 : South, East, West and North fagades

Massive typology
[11

Wood frame

[2]

External wall

Inner floor

First floor
partition wall

TABLE 2 : Building differences between typologies The roof, the ground floor

slab and inner ground floor walls are the same for the two typologies.

A Thewall compositionswere analyzedver 50 yearstakinginto accountaveragelifetime of usedmaterials
A &/ NJtoR3fl $pBase replacementandd S WiR A Fh&séwere analysed
A Lifecycleinventoryvalueshavebeenselectedamong3 databasesECOSOFRBOB/ECBAU/IPBandECOINVENT
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Buildingmaterialsand life cycle

.
Extraction
,
ilding N’Q
materials N o
g~ 4 Guildin} 5
4 \ elements
Landfill 3/

@

Life cycle

Thelife cycle of @uilding material
can be considered dke set of
transformations undergone by the
N~ material from the extraction of raw
materials tothe endof life and
waste treatment.

Valprizatipn
Incineration
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Buildingmaterialsand life cycle
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Extraction » Production » Building site » Occupancy use » End of life

.
Raw Building Building Building Demolition
materials materials elements Deconstruction
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Buildingmaterialsand life cycle
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U Caseof inert materials(concrete,terra cotta, plasterx)

10 %
10 % energy
energy recovery
recovery

Energy
production

Energy
production

Demolition Demolition

Energy

Recycling

Recycling

Downcycling Upcycling
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Concrete of building | Roads construction Concrete of building
Plaster materials Foundations Plaster materials
Extraction of
raw
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Life cycle angreyenergy
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