DISRUPTING CONCRETE CONSTRUCTION

Digital, sustainable, circular

Philippe Block
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Best fit TNA Discrete element analysis Finite element analysis

a.Shape-design b.Stereotomy c.Print-path synthesis
Skeletal graph " Thickened mesh |
= x ‘ FREP
Stereotomy | cross scction optimisation ® . for 3D concrete
) - - | printing
‘Block planarisation ‘ | post processing of print |
Material test Footing | Waffle scaffolding
Prototyping [ Tension ties | S’[cps
| il - -
iv. Prototyping v. Foundation design vi. Scaffold design

ARCHITECTURE <> ENGINEERING <> FABRICATION
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Doubly curved
two-layered concrete shell

Integration of Ventilation,
Flexible formwork system Heating and Cooling

with on-site active control

5 Adaptive Solar Fagade

Rib-stiffened
funicular floor system

6 and
Learning-Based Cperation
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Rolex Learning Center, EPFL | SANAA

Photo; Fabian Scheurer/des'\gntopv“bduction
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Flexible formwork

Traditional rigid formwork
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Doubly curved
two-layered concrete shell

Integration of Ventilation,
Flexible formwork system Heating and Cooling

with on-site active control

5 Adaptive Solar Fagade

Rib-stiffened

funicular floor system e

Learning-Based Operation
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+2.1 Bn

by 2050

Sourcé® Waerld Population Prospects (2019)
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One New York City every month for the.next 40.years!

Source: Bill and Melinda Gates (2019)




Imposed Load

Cladding 5%
4%

Structure
75%

W Structure M Finishes  m Cladding Imposed Load

Francesco Ranaudo
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Imposed Load

Cladding 5%
4%

Columns 2
8%

W Floors mWalls Columns Beams ™ Finishes Cladding Imposed Load

Francesco Ranaudo
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> 200 Bn m?

by 2050
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Best of 2019

Concrete: the most
destructive material on
Earth

After water, concrete is the most widely used
substance on the planet. But its benefits
mask enormous dangers to the planet, to
human health - and to culture itself
Abrief history of concrete: from 10,000BC
to 3D printed houses
Editor’s pick: best of 2019, We're bringing
back some of our favorite stories of the
past year. Support the Guardian's
journalism in 2020

by Jonathan Watts

n the time it takes you to read this sentence, the global building
industry will have poured more than 19,000 bathtubs of concrete. By

f v @ 1750‘5 the time you are halfway through this article, the volume would fill
- the Albert Hall and spill out into Hyde Park. In a day it would be
almost the size of China’s Three Gorges Dam. In a single year, there is
enough to patio over every hill, dale, nook and cranny in England.
Source: The Guardian ~ -
15
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-70% concrete
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Embodied energy (MJ/kg)
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-70% concrete
-90% steel
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3cm
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* Typical span: 26 ft

* Floor plate: 110 ft X 160. ft

Francesco Ranaudo
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-67% concrete

> (o)
40% -80% steel
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7500 cubic metres of concrete less
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20 km of @12mm steel bars per story less




It is like going from Zurich to Brussels

Embodied Carbon comparison with conventional floors (larger spans)

KkgCOZe/m2
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Flat Slab

GWP of Floor Systems with 8.1m x 8.1m column grid

Finishes

B s
Wood

[l Tendons
Reinforcement/Ties

Concrete

~74% less

embodied carbon

i

PT Flat Siab CLT + Steel RFS (F80) RFS (F60)

Embodied Carbon Coefficients based on KBOB-Empfehlung “Okobilanzdaten im Baubereich 2009/1:2016"
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Rippmann Floor System (RFS)

RFS is a rib-stiffened funicular floor that is

discretised

dry assembled, no chemical connection
no embedded reinforcement

using low-strength concrete

prefabricated

and, as a result,

lightweight

low carbon footprint
completely demountable
easily recyclable

allows a Circular Economy
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RFES Scenario
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CreaTower | - 10-storey office tower in Zug, Gigon+Guyer Architects, 1% place competition
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¥ COoMPAS

https://compas.dev
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Structural geometry Reduction mass
Funicular form Reduction ECC material
Digital fabrication Reduction waste
Discrete masonry Circular construction

Integrated AEFC approach Economy & Productivity

http:// block.arch.ethz.ch

@blockresearchgroup
@philippe_block

E’HZL‘i:‘fch BRG
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Basic Copyright Notice & Disclaimer

©2022 This presentation is copyright protected. All rights reserved. You may download or print out a hard copy for your private or internal use. You are not
permitted to create any modifications or derivatives of this presentation without the prior written permission of the copyright owner.

This presentation is for information purposes only and contains non-binding indications. Any opinions or views expressed are of the author and do not
necessarily represent those of Swiss Re. Swiss Re makes no warranties or representations as to the accuracy, comprehensiveness, timeliness or suitability of
this presentation for a particular purpose. Anyone shall at its own risk interpret and employ this presentation without relying on it in isolation. In no event
will Swiss Re be liable for any loss or damages of any kind, including any direct, indirect or consequential damages, arising out of or in connection with the
use of this presentation.
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