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Project aims

Key collaborations

New Project: Earth Additive Manufacturing (EAM) – Material and 
Process Combinations for AM with Earth-based Materials

TT Professorship of Digital Fabrication (DF), TUM

TT Professorship for Mineral Construction Materials (MCM), TUM

Institute of Structural Design (ITE), TUBS

Prof. Dr. sc. ETH Kathrin Dörfler, E. Krakovská

Prof. Dr. Alisa Machner

Prof. Dr.-Ing. Harald Kloft, J. Gosslar, G. Kienbaum

Outlook 3rd funding period
• Further investigation of SEAM and IEAM to create a robust and

fully automated AM process, including design and individual
processes

• Sophistication of tools, effectors and materials characterization
• Transfer knowledge on sustainable earth-based materials for

cement replacement into other concrete AM technologies
• Upscaling of the technology for real-world building

applications

WP 1.1
Earthen materials / clay
characterization

WP 1.2
Colloidal forces in earthen materials / clay 
minerals and their interaction with 
admixtures

WP 1.3
Investigation of irreversible calcination 
processes for clays / earth materials

WP 1
Survey and in-depth 
characterization of 
earth-based 
materials and their 
colloidal interactions

WP 2
Experimental 
investigations of 
mechanical properties 
on material-process 
combinations 

WP 2.1
Research on 
characteristic process-
steps of traditional earth
building methods

WP 2.2
Parameter definitions

WP 2.3
Experimental 
investigation of the 
colloidal forces in 
earthen materials

WP 3
Investigation of the 
material-process 
interaction in Sprayed 
Earth Additive 
Manufacturing (SEAM) 

WP 4
Investigation of the 
material-process 
interaction in Intrusion 
Earth Additive 
Manufacturing (IEAM)

WP 6
Final demonstrators 
and documentation 

WP 3.1
Key process steps 
parameter definition 
related to SEAM

WP 5.2
Design explorations and structural connections between 
EAM components 

WP 5.1
Building physics and statics evaluation

WP 3.3
Experimental studies on 
SEAM key process steps 

WP 3.2
Sprayed earth setup 
conception and 
development

WP 4.1
Key process parameter 
definition related to IEAM

WP 4.3
Experimental studies on 
material mixing, conveying, 
intrusion, aggregate 
application, and compaction 

WP 4.2
Earth intrusion 
conception and 
setup 
development 

WP 5
Investigation of SEAM and IEAM 
into construction applications 

Work programme 

Conception and investigation of two novel EAM processes: Deposition-
based Sprayed Earth Additive Manufacturing (SEAM) and particle-bed-
based Intrusion Earth Additive Manufacturing (IEAM) with the
following aims:
• Fundamental characterization of earth-based materials
• Investigation of the material-process interaction
• Exploration of geometrically differentiated architectural components
• Exemplary fabrication at full construction scale

Fig. 15 and 16:
Intrusion Earth Additive Manufacturing
volume flow earth (Vearth) and aggregate
(Vaggregate); aggregate feed speed (vfeed)
and robot speed (vR); layer height (LH)
and width (LW); nozzle distance (dN);
earth hardening (EH); compaction force
(Fcompaction); pump pressure (Ppump).

Fig. 13 and 14:
Sprayed Earth Additive Manufacturing
nozzle distance (ND) and velocity (NV),
layer width (LW) and height (LH), earth
hardening rate (EH); volume earth
(Vearth), volume air (Vair1 and 2), fiber
types F1 and F2; spray angle earth (ae),
fibers (af) and relative earth-fiber angle
(ar), mixing height (MH).

Fig. 1: Traditional building methods [1] Fig. 3 : Crystal structure of illite
Mobile robotic rammed earth | Kick-off-meeting | 18.01.2023 | Joschua Gosslar
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[1] Auroville Earth Institute, Unesco Chair Earthen Architecture. Available at https://www.earth-auroville.com/world_techniques_introduction_en.php Fig. 2: Drying vs. Hydration

Preliminary work 

Fig. 5, 6 and 7: Experimental studies on Sprayed Earth Additive Manufacturing 
(SEAM). 

Fig. 8, 9, 10, 11 and 12: Experimental studies on Intrusion Earth Additive Manufacturing (IEAM). 

Fig. 4 : Experimental studies on Robotic 
Rammed Earth. 

https://www.earth-auroville.com/world_techniques_introduction_en.php

