Concrete reuse

AFGC

Prof. Numa Bertola

04.12.25



©Global Carbon Budget






Concrete reuse { l"" I“ | 4

Selective deconstruction Recanditionning and testing Stock of reclaimed components
Foai
e —= = = Ll D
e Eﬁ o _-=_il ll —

Obsolete structures ‘ Hew construction
| E Dlemal it WESe sl Eesyehng and new :l"n
Corvenbianal rowte E . "} roimponent production

2cad] :rja byl

Ervergy recovery and/or lardfiling s arie extrplion

A




Recycling vs reusing concrete IR

UNIVERSITE DU

LUXEMBOURG

RECYCLING

- -

REUSE




50+ applications of reused concrete mi.
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Klipfer, Bastien-Masse & Fivet, 2023. Reuse of concrete components in new construction projects:
Critical review of 77 circular precedents. Journal of Cleaner Production
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Reusing blocks - Re:Crete footbridge Pz i

Deveénes, Brutting, Kupfer, Bastien-Masse & Fivet (2022). "Re: Crete-Reuse of concrete
blocks from cast-in-place buildingto arch footbridge". Structures.
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Crete footbridge
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Bio-based insulation

Reused tiles

Reused and new
timber

Reused windows

Reused saw-cut
concrete assemblies

Reused flooring

rebuilT association. First phase: main academic support: EPFL/SXL, civil eng.: 2401

Kiipfer, Bastien-Masse, Grangeot, Meier, Graulich, Pathé & Fivet, 2024. From soon-to-be demolished mushroom column slabs to reused
reinforced concrete saw-cut assemblies: the case of the rebuilT pavilion. World Sustainable Built Environment Conference.
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Kiipfer & Fivet, 2023. Panorama of approaches to reuse concrete pieces: identification and critical comparison.Journal of Physics Conference Series.
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Klipfer, Bertola & Fivet, 2024. Reuse of cut concrete slabs in new buildings for circular low-carbon floor designs.
Journal of Cleaner Production.
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Simulation-based approach

20’280 combinations of donor and receiving floors

Embodied carbon of the design solutions, classified by system
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Klipfer, Bertola & Fivet, 2024. Reuse of cut concrete slabs in new buildings for circular low-carbon floor designs.

Journal of Cleaner Production.



UNIVERSITE DU
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Office-floor mock-up
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Cut RC pieces
Reused steel from a cast-in-

profiles place roof slab

Bertola, Kiipfer, Bastien-Masse & Fivet, 2024. FLO:RE — A new floor system made of reused reinforced
concrete and steel elements. IABSE Symposium Manchester 2024.
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Construction process mi.ln | 19
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Material testing and load testing results miln | 21
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Material-property validation through destructive and non-
destructive testing

Material strengths testing

Concrete durability

Load testing of the structural system (service condition):
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Transfer to the industry miln @ 22
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modules de dalles béton issues du
réemploi 160-200mm
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poutre T inversé en hétre type Fagus
tasseaux-collés, haut. stat. 360mm

poteau en hétre type Fagus
360mm x 360mm

Images and project Kunik de Morsier + Bonnard & Woffray, 2024
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