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lllustrative Mitigation Pathways (IMPs) and net zero C{and GHG emissions strategies. Source: IPCC, 2022: Summary for Policymakers. In: Climate Change 2022:
Mitigation of Climate Change. Contribution of Working Group Ill to the Sixth Assessment Report of the Intergovernmental PaneClimate Change [P.R. Shukla, J.
Skea, R. Slade, A. AKhourdajie R. van Diemen, D. McCollum, M. Pathak, S. Some, P. Vyas, Rradera M. Belkacemij, A. Hasija G. Lisboa, S. Luz, J. Malley, (eds.)].
Cambridge University Press, Cambridge, UK and New York, NY, USdoi: 10.1017/9781009157926.001
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Heavy reliance onsupply-side mitigation strategies.

Demand-side: IAMs incorporate changes in energy efficiency,

but other demandside options are often excluded.

(van Sluisveldet al. 2015; Creutzig et al. 2016; van den Berg et

al. 2019; Wilson et al. 2019)

Ambitious demandside mitigation options (sufficiency and
material efficiency) can significantly reduce the need for

negative emissions.

lllustrative Mitigation Pathways (IMPs) and net zero C{and GHG emissions strategies. Source: IPCC, 2022: Summary for Policymakers. In: Climate Change 2022:
Mitigation of Climate Change. Contribution of Working Group Ill to the Sixth Assessment Report of the Intergovernmental PaneClimate Change [P.R. Shukla, J.
Skea, R. Slade, A. AKhourdajie R. van Diemen, D. McCollum, M. Pathak, S. Some, P. Vyas, Rradera M. Belkacemij, A. Hasija G. Lisboa, S. Luz, J. Malley, (eds.)].

Cambridge University Press, Cambridge, UK and New York, NY, USdoi: 10.1017/9781009157926.001

(Wachsmuthand Duscha 2019)
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Embodied GHG emissions of building3d The hidden challenge for effective climate change mitigation

Highlights

» Systematic analysis of 650+
building LCA cases on life cycle
greenhouse gas emissions.

Buildings life cycle GHG
emissions are reducing due to
energy efficiency improvements.

Meanwhile, embodied GHG
emissions increased and are
now dominating the life cycle.

New building upfront GHG
investments dominate timeframe
for climate change mitigation.

Improvements are needed to
meet net-zero life cycle targets
and avoid lock-in effects.

GHG emissions accumulated across life cycle

Operational
' Embodied

Building energy performance classes

GHG emissions
accumulating across
the building life cycle

&
Analysis of emissions
at time of occurence
along the life cycle.
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GHG emissions at time of occurence
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Year of GHG emissions in building life cycle

https://doi.org/10.1016/j.apenergy.2019.114107
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Embodied GHG emissions of buildings The hidden challenge for effective climate change mitigation

Highlights & Operational GHG Iertl'ﬁissions
) : accumulating across
» Systematic analysis of 650+ ) e the building life cycle Q
building LCA cases on life cycle £ & = :
greenhouse gas emissions. § Ana_lysis of emissions g
« Buildings life cycle GHG 3 dtiime ofiecritencoly |
s 5 © along the life cycle. |«
emissions are reducing due to o o
energy efficiency improvements. % ) N g
+ Meanwhile, embodied GHG | £ B |5
emissions increased and are 3 . 2
now dominating the life cycle. = oz 2
1 0
« New building upfront GHG S £
investments dominate timeframe| .3 o - e = <$
for climate change mitigation. GE, g---"" | ] o i g
* Improvements are needed to 0 } .
meet net-zero life cycle targets . . . '
and oid Iocicin effacts Reducing material demand: natural and |
sions in building life cycle

effective first step

ttps://doi.org/10.1016/j.apenergy.2019.114107
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COEBRO? additive fabrication of concrete elements by robots

3D printed concrete displacement bodies
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COEBRO? additive fabrication of concrete elements by robots
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COEBRO? additive fabrication of concrete elements by robots
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COEBRO? additive fabrication of concrete elements by robots

Positioning of displacement bodies
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COEBRO? additive fabrication of concrete elements by robots
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COEBRO? additive fabrication of concrete elements by robots

Conventional eoncrete pouring
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COEBRO:

im Rahmen des
Forschungsprojektes
wurde zum ersten mal
die Bauweise einer
materialreduzierten
Flachdecke, durch 3D
gedruckte Ausspa-
rungskorper aus Beton,
Uberprift. Die
Ergebnisse wahrend
der Prifung des
Prototypen bestatigen
die Gebrauchstauglich-
keit und ermoglichen
somit den Einsatzim
Bauwesen. Im
ausgewahlte Bereich
eines Deckenaus-
schnittes konnten 37
% CO2 im Vergleich zu
einer herkommlichen
Flachdecke gespart
werden

kg CO2eq

of CO:z could be saved

Printbeton
Bewehrungsstahl

® Okobeton
M Beton
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Underground parking lot ceilingg NORDLINGEN

PROJECT DURATION: Jun 2022 Feb 2022
PROJECT:

TUGRAZ, ITE

Georg Hansemann, Christoph Holzinger, Stefan PetersiAIexander Dumps, Robert Schmid
Engelsmann Peters

Baumit GmbH B

Eigner Bauunternehmung GmbH " '

Marker Transportbeton £

2 f
s

L Winner of
f—t Architekturpreis Beton
| —— 2023
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PROJECT DATA:
17m x 10m
160m2 roof area

Single-axis clamping

168 printed concrete segments
48 elongated displacementbodies
(DB)

DB. between2m & 7m length
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PRINTING STRATEGY
CONNECTION ISSUES
LOGISTICS
POSITIONING
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Underground parking lot ceilingg NORDLINGEN

Printing strategy
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Logistics
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Underground parking lot ceilingg NORDLINGEN

Postitieningof displacement bodies
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Underground parking lot ceilingg NORDLINGEN

Concrete pouring
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