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Global material extraction for building construction and operation
Image: Edward Burtynsky; Source: International Energy Agency and the United Nations Environment Programme (2018)
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Closing the Loop
Deconstruction, Reuse and Circular Construction

Felix Heisel
Circular Construction Lab, Department of Architecture, Cornell University
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Global carbon emissions from building construction and operation

Image: Stockfoto; Source: International Energy Agency and the United Nations Environment Programme (2018)

Global waste production from building construction and operation
Image: Edward Burtynsky; Source: International Energy Agency and the United Nations Environment Programme (2018)

Carbon emission reduction scenarios to reach 1.5 °C Paris Goal

e Source: The Carbon Issue (2020)

ottty To stave off a climate
catastrophe, we must
act quickly—peak CO,
emissions now, reduce
them by 65% in the next
ten years, and reach
zero emissions by 2040.

Global carbon emissions (1750 — 2020)

Source: The Carbon Issue (2020)




Global carbon emissions from building construction and operation
Source: The Carbon Issue (2020)

Other 6%

Transportation 23% 28% Building Operations

Industry 32% 11% Building Materials
and Construction

Global CO:emmissions by sector

Embodied carbon of selected building materials
Source: Doors Unhinged (2020)
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Defining the circular economy
Source: Ellen MacArthur Foundation (2015)

A circular economy is one that is

restorative and regenerative by design
and aims to keep products, components, and materials
at their highest utility and value at all times,

distinguishing between
technical and biological cycles.

Global carbon emissions from new construction (2020-2050)
Source: Architecture 2030 (2020)
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From linear resource consumption to circular economy
Hlustration: Felix Heisel based on Arup (2016)

Linear Economy
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Mehr.WERT.Pavillon

Image: Zooey Braun, Credit: KIT Karlsruhe and 2hs Architekten und Ingen
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Re-use and recycling: four material layers

lllustration: Katna Wiese and Felix Heisel

Re-used and recycled mineral waste

Images: Felix Heisel, Jonathan Preker Copterbrothers

recycled glass

Y 54
re-used steel
o~
recycled plastics Taannl
[ 8

re-used and recycled mineral waste

Recycled glass waste y — Structure from reused steel
ima ! |

llustration: Katharina Blimke

Coal-fired power plant Kneppers Testing samples

Image: Hagedorn Image: Felix Heisel
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Circular Construction Lab, Cornell University

hitpi/cclaap.comelL.edu
Circular

Construction
Lab

CLOSING THE LOOP
THROUGH DESIGN AND
ENGINEERING

Collegetown Demolitions
Jason Koski, Comell University Relations (2022)
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Mehr.WERT.Pavillon

Image: Zooey Braun, Credit: KIT Karlsruhe and 2hs Architekten und Ingenieur PartG o (2019)

Circular Construction Lab, Cornell University

httpi/fccl.aap.cornell.edu
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Catherine Commons Deconstruction Project
Jason Koski, Corell University Relations (2022)
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Catherine Commons Deconstruction Project Catherine Commons Deconstruction Project @m
Jason Koski, Cornell University Relations (2022) Felix Heisel, Circular Construction Lab (2022)

Catherine Commons Deconstruction Project Catherine Commons Deconstruction Project
Felix Heisel, Circular Canstruction Lab (2022) Felix Heisel, Circular Construction Lab (2022)

Catherine Commons Deconstruction Project Catherine Commons Deconstruction Project
Jason Koski, Cornell University Relations (2022) Felix Heisel, Circular Construction Lab (2022)
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Catherine Commons Deconstruction Project Post-Processing
Joseph McGranahan, Circular Construction Lab (2022) Felix Heisel, Circular Construction Lab (2022)

Reselling Salvage and Deconstruction Survey Tool Kit
Felix Heisel, Circular Construction Lab (2022) Circular Construction Lab (2021)

Salvage and Deconstruction Survey Tool Kit Deconstruction RFP Template
Circular Construction Lab (2022) Circular Construction Lab (2022)
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Deconstruction Business Plan Development
SC Johnson School of Business and Circular Construction Lab (2022)
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Sustainable Deconstruction Ordinance, City of Ithaca
CROWD (2022)
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Circulating Matters at the 2022 Cornell Council of the Arts Biennial

Circular Construction Lab (2022)

Circularity, Reuse and Zero Waste Development
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Circulating Matters at the 2022 Cornell Council of the Arts Biennial

Circular Construction Lab (2022)

Building from Waste: Recovered Resources for Architecture and Construction (Birkhauser, 2014)
Cultivated Building Materials: industrislized Resources for Architecture and Construction (Birkhuser, 2018)
Circular Construction and Circular Econmoy: getter Lass Different Building (Birkhauser, 2022)

CULTIVATED
BUILDING
MATERIALS

bt hred Ny
ok Comanasan

6/30/22



Thank you!

felix.heisel@cornell.edu
ccl.aap.comell.edu
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