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provided. The recycling of steel elements can there-
fore play a significant role in ensuring the sustaina-
bility of construction projects, since it removes the
need for the extraction of new quantities of raw ma-
terials by utilizing steel and iron scrap that would
otherwise be disposed of.

5.2 Reuse end scenario

The reuse end scenario life cycle causes the envi-
ronmental impact displayed in Figure 4. The impact
caused by the construction of the building is the
same, at 2377 Pt, while the benefits provided by the
reuse end scenario were calculated at -1947 Pt. The
beneficial influence of the reuse of the steel ele-
ments leads to remarkable environmental benefits
that almost match the impact caused by the construc-
tion of the residential building. As expected, these
benefits are the result of the fact that reuse avoids
the manufacturing processes required for recycling
and is thus capable of providing even greater envi-
ronmental benefits.
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Figure 4. Environmental impact of the construction and reuse
end scenario for the steel building

These results show that reuse is the optimal end
scenario -even in comparison to recycling. As far as
a construction project’s design is concerned, it
would therefore be preferable to include provisions
that will enable the maximization of construction
material reuse when the service life of the project
has ended.

5.3 Landfill end scenario

The environmental impact caused by the life cy-
cle of the steel-framed building with the landfill end
scenario is presented in Figure 5. The impact caused
by the construction of the building is again 2377 Pt,
while the benefits provided by the end scenario were
calculated at only -399 Pt. These quite smaller bene-
fits are attributed to the small quantities of materials

recycled and the fact that the disposal of the remain-
ing materials in landfills causes significant burden
rather than benefits. It is therefore obvious that land-
fill disposal does not only cause additional environ-
mental burden -which noticeably decreases any re-
cycling benefits- but also prevents potential benefits
that could be obtained by other material treatments
such as recycling or reuse.

3000

2500

2000

1500

1000

500

° __I

-500

Eco-Indicator 99 Points (Pt)

-1000

o Construction environmental burden
m Landfill end scenario environmental benefit

Figure 5. Environmental impact of the construction and landfill
end scenario for the steel building

5.4 Environmental impact indicators

The results obtained by the current LCA analyses
also refer to the impact of the steel building’s alter-
native life cycles on the environmental indicators
used by the Eco-Indicator 99 methodology. In Fig-
ure 6 these results are displayed for the construction
of the building and the three alternative end scenari-
os examined. The environmental indicators cover a
wide range of environmental issues, from human
health (e.g. carcinogens and respiratory inorganics)
and natural resources (e.g. fossil fuels) to the quality
of the eco-system (e.g. climate change and
ecotoxicity).

As can be observed, the construction of the steel-
framed building primarily burdens the ‘fossil fuels’
indicator which refers to the quality of the available
fossil fuel reserves. Secondly, it affects human
health (‘respiratory inorganics’ and ‘carcinogens’
indicators) and climate change. On the other hand,
the end scenarios provide a mixture of environmen-
tal impacts; recycling and reuse provide remarkable
benefits for the ‘respiratory inorganics’ indicator,
even surpassing the burden caused by the building’s
construction. A similar situation is observed for the
‘fossil fuels’ indicator, where recycling and reuse
again provide noticeable benefits corresponding to
about half of the impact created by construction. As
expected, the landfill scenario provides almost neg-
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ligible benefits, due to the environmental burden
created by the disposal of materials in landfills.
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Figure 6. Impact of the steel building’s life cycles on the Eco-
Indicator 99 environmental indicators

6. CONCLUSIONS

The current research aimed to investigate the last
stage in the life cycle of construction projects which
refers to the handling of the retrieved materials after
the decision for demolition has been made. Three al-
ternative end scenarios were defined, covering avail-
able material handling options such as recycling, re-
use and landfill disposal and a steel-framed
residential building was used as the basis for the cal-
culations. The results obtained include a detailed list
of environmental inputs and outputs as well as envi-
ronmental impact results for each of the three re-
spective alternative life cycles of the steel building.
The recycling scenario was shown to have a very
beneficial influence, reducing the environmental im-
pact of the building’s construction by more than
half. The reuse scenario led to even more remarkable
environmental benefits, almost matching the impact
of the building’s construction. This was attributed to
the fact that reuse avoids any manufacturing pro-
cesses altogether and is thus capable of providing
even greater environmental benefits than recycling.
It is therefore suggested that reuse is the optimal end
scenario; it should be considered at a construction
project’s design stage so that provisions that will en-
able the maximization of construction material reuse
when the service life of the project has ended can be
taken into account. In regard to landfill disposal, it
was shown that this waste treatment does not only
cause additional environmental burden but also pre-
vents potential benefits that could be obtained by
other material treatments such as recycling or reuse.
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