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Strength through Geometry

Material Effectiveness

Circular Construction



STRENGTH THROUGH GEOMETRY
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Reduce mass
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Reduce stresses
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Reduce carbon footprint
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> 200 Bn m2

by 2050



MATERIAL EFFECTIVENESS
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-70% concrete
-90% steel
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-60% concrete 

-80% steel
> 40%



7500 cubic metres



1208



20 km per storey



From Zurich to Brussels



Adapted from: C. De Wolf et al., 2020

G𝑊𝑃 =
𝑖
𝑀𝑖 × 𝐸𝐶𝐶𝑖

 GWP =   global warming potential (kgCO2e/m2)

 M =   mass (kg/m2)

 ECC =   embodied carbon coefficient (kgCO2e/kg)

LOW CARBON 
CONCRETE

STRUCTURAL 
GEOMETRY

https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29AE.1943-5568.0000408?af=R


→   - 90%

Less clinker 3

X      LOW-CARBON MATERIAL

- 67%

STRENGTH THROUGH GEOMETRY

- 60%

Lower stresses 2

- 20%

Less mass 1 

1 Compared to RC floor slab

2 C30/37 → C16/20

3  CEM I /OPC → CEM III+

→   - 80%



-85% GWP



15% GWP50% GWP

100% M 33% M

20



15% GWP50% GWP

100% M 33% M $$$



CIRCULAR CONSTRUCTION



Photo: Juney Lee



Rippmann Floor System



Low strength
=

Low-carbon concrete

Dry-assembled
=

Easy deconstruction

Fully unreinforced
=

Durability

Prefabricated
=

Fast & safe

Material separation
=

Low-carbon concrete





https://vaulted-floors.com/
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Load bearing
(R)

Insulation
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Separation
(E)

Fire safety
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© Gigon / Guyer Architects



https://compas.dev/





> 40%



> Reduction mass

> Reduction emission

> Reduction waste

> Circular construction

> Economy & Productivity

Structural geometry

Funicular form

Digital fabrication

Discrete masonry

Integrated AEFC approach



https://block.arch.ethz.ch

https://vaulted-floors.com

https://compas.dev

@blockresearchgroup
@philippe_block
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