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From Concrete Rubble To 
Precast Load-Bearing Walls





Sander (2002)



Sander (2002)



Sander (2002)





Spolia (lat. Spoils)

Denizli, (2014)



Konrad Helbig (2014)
wsifrancis (n/d)

Spolia

Mezquita-Catedral, Cordoba (8th Century)Parikia Tower, Paros (13th Century)





What is modern day spolia?
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Future Growth

Global Construction & Demolition Waste Management Market

Sphericalinsight (2024)
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Brutalism as found (n/d)
fvv (2020)

Markus Krümpelbeck (2014)



Islam et al., (2019)

CCDW

Concrete
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Mortar

Metal

Timber

Misc.
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Crushing



Proall (2021)
Constructiontoday (n/d)
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What if we changed our perception of waste?



What if we gave value to Concrete Demolition Waste?



Modern Spolia



Modern Spolia



Su et al., (2023)

RCA

Recycled Concrete 
Aggregates



Küpfer et al., (2023)
Superlocal (n/d)

PRECS

Piecewise Reuse of Extracted Concrete 
in new Structures



Rubble Fragments

Waste Managed (n/d)



Rubble Fragments

Waste Managed (n/d)



Mosaic Walls





Load-Bearing Rubble Atlas

LOAD-BEARING CCDW ATLAS LOAD-BEARING CCDW ATLAS 
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Table 3 Current Methods of Load Bearing Parallel Sided Concrete Rubble 

   



Taproot (n/d)

Local Methods



Ensamble (2023)

Load-Bearing Rubble Atlas



Clifford & McGee (2018)

Load-Bearing Rubble Atlas



Oreb et al., (2024)

Load-Bearing Rubble Atlas



Grangeot et. al (2024)
Marshall & Grangeot (2024

Load-Bearing Rubble Atlas



Grangeot et. al (2024)
Clifford (2018)
Taproot (n/d)

Oreb et al., (2024)
Ensamble (2023)

Scaling Rubble Walls



Scaling Rubble Walls

Grangeot et. al (2024)
Clifford (2018)
Taproot (n/d)

Oreb et al., (2024)
Ensamble (2023)



Grangeot et. al, 2024
Clifford (2018)

Oreb et al., (2024)

Challenges





archi.grafia (2017)

Precast Walls



ERG (n/d)
Vullingsadvies (n/d)

A Bridge Between Irregularity And Repetitiveness



A Bridge Between Irregularity And Repetitiveness



‘[The] act of reconsuming becomes a character trait in the 
resultant architectures’

Clifford and McGee, 2018





Daleistone (2025)

Inspiration



Nettervibration (n/d) 
Guo et al., (2022)

Advantages Horizontal

Vibration No Str. IntegrityAir Tightness Freedom Of Placement
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Precast Walls

(a)(f) (b)(c)(d)(e)
Facade Panels Lightweight Sandwich Composite Solid

Based on Dutch Standards 
Institute (2012)



Precast Walls

(a)(f) (b)(c)(d)(e)
Facade Panels Lightweight Sandwich Composite Solid Cyclopean

Spolia
(a) (f)(b) (c) (d) (e)

Based on Dutch Standards 
Institute (2012)
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Cyclopean Spolia Precast Process

Thickness Thickness Thickness Thickness

Diameter Diameter Diameter Diameter

< 200 mm > 200 mm < 200 mm > 200 mm

< 750 mm < 750 mm > 750 mm > 750 mm
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Cyclopean Spolia Precast Process
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Cyclopean Spolia Precast Process

Stable Packing 2D DeepNest

Wang et al. (2024)
Deepnest (n/d)
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Cyclopean Spolia Precast Process

Stable Packing 2D

Structural Verifications Large Database needed

DeepNest
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Wang et al. (2024)
Deepnest (n/d)
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Elliott (2029, p.2 - 4)
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Further Research

Full-Scale Validation of Results (including bending & anchors)

Interface Material Properties

Minimum Strength of Rubble

Explore Taller Case Studies

Economic Analyses
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