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The Concrete Paradox
• Cost of formwork dictates form of 
building elements

• More concrete used than 
necessary

• Suitable building typologies 
unaddressed due to formwork cost 

• Additive formwork feasible method 
to make form economically and 
ecologically affordable

Automated bespoke Planning
• Existing planning tools are tailored 
towards usage of standardized 
elements

• Additive formwork requires new 
planning tools  

• Modularization and formwork 
planning offer potential to reduce 
production expenditures and 
material usage 

Planning Integration

Structure

Dimension
& Mass

Printability

(De-)
MouldabilityEl

em
en

t G
eo

m
et

ry

Fa
br

ic
at

io
n

IF
C

/A
A

S

ABM

Modularization Formwork

Consistent Feedback

Predesign    
~ LOD 200

Segmentation
Standard & Non-

Standard

Central BIM Model Element Geometry & Production Method

Naive Bayes Classification

Combinatorial
Formwork

Fully 
printed 

Formwork

Standard 
Formwork and 

Extrusion

Assignment of Production Method

Geometry Types

Boundary
Representation

Polygon 
Mesh

Brep

Function
Representation

Input-independent Segmentation

Voxel-based Modularization 

Geometric Foundations
• Input independent
• From hollow CAD design to solid, 
watertight modules  

• Foundation for formwork planning 
and production

• Voxel approach capable of forming 
any module geometry

• Multiple resolution steps allow 
integration of complex connections

Clusters based on curve distance Clusters based on voxel proximity

Agent-based model & Outlook
• Establish feedback loop informed 
from:

• Formwork planning
• Printability
• Print expenditures
• Module size

• Interaction topology
• Physical prototypes
• Address connections & reinforcement

Agent position Graph topology Voxel clusters
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