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Route of Day 1 - Exploration of Lava Tubes

Day 1 (Monday, 18 November 2024)



Video





Vertical Moonbase
Student: Jonathan Jonathan, Walter Chung // Tutor: Henriette Bier, Arwin Hidding

Vertical Living Habitats for Space Settlers

D2RP&A | Workshop 1 Documentation



Vertical Structure Micro Gravity Central Core &
Spiral Configuration

Monumentality of
Humanity Presence

Levels = Privacy Degrees

Form Logic



Overall Form Trials

More habitable/ functional 
area and composition



Building Tectonics



Building Tectonics

Excavation

1 2 3 4

Base Wall components Regolith coverage



Living room

Kitchen & food

Work & research

Bath & WC
Sleep & rest

Spatial Programs



Spatial Connectivity



Stress Lines

Compression Lines
Tension Lines



Tension Lines

Assuming regolith-based 3D printing material has 
a similar structural performance to concrete



Fragment



From vertical to inclined plane

Fragment

Fragment taken from the building



Design language
consistency

Resemblance to
nature

Natural interlocking
properties

Flexibility on rapid 
computational generation

Sub-fragment

Why Voronoi?



Sub-fragment

Design language consistency

Resemblance to nature
Natural interlocking properties

Flexible & rapid computational generation
Material efficiency on complex geometry

Architecture Component Material



FrontBack

Sub-fragment

e

Processing components to fabrication
1. Scaled models
2. 1:1 prototype



Sub-fragment

Printability X
Interlocking V

Printability       V
Interlocking X

Printability V
Interlocking V

Less stretchingMore stretching

Sliding

Require
support



Interlocking Optimisation with 3D Print

Trial 1 (1:10 model) Trial 2 (1:10 model)



Fabrication: Milling

Subtractive method on foam
using drill & robotic hand

Result (1:1 prototype)



Fabrication: Milling Process

Side A Side B Side C



Fabrication: Milling Process

Holding holes Top & bottom



Fabrication: Result
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