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generates all geometric entities that are needed to 
produce the node – for every node in the system. 
The data consist solely of lines and curves that can 
be quickly processed through 2½ axis -milling op-
erations. The outline of each node is derived from 
the orientation of the axis in the plane, the 3 node 
legs that mount the struts are rounded out to look 
just like the nodes in a radiolarian skeleton. The 
script simultaneously calculates and draws the strut 
elements.

Manufacturing

The Node elements are manufactured from black 
MDF panels, 10mm strong. This was the only mate-
rial that proved to be reasonable cheap enough to 
fit into the projects budget (1000 €). The necessary 
thickness of the material is linked with the curvature 
of the design surface as higher curvature values re-
sult in a steeper inclination of the strut angle towards 
the node plane.

The Nodes are composed of two halves, a bot-
tom and top part. An add-on to the Node Generation 
Software is used for lay outing the geometry relevant 
for CAM processing in the plane. The node halves are 
automatically arranged in pairs in a close packing 
related to the measurements of the stock material. 
The node components are arranged in a layer sys-
tem associated with a specific machine operation to 
guarantee a swift generation of the g-code to feed 
the router.

The CNC process is structured in several phases, 
each performed with a special tool. All machine 

operations are simple contouring cuts and have 
to be arranged in a logical order to ensure high 
performance.

The labeling carries the information about the 
node ID number (+ and – mark top and bottom node 
components) and an index for the node arm (0 and 
1). The third arm is not labelled and can be easily 
identified as the one without any mark.

The labelling operation was performed by hand, 
CNC-engraving would have been to time intense.

All struts are cut from 10x1 mm aluminium 
tubes by hand. Every strut element in the structure 
is defined by a set of data that contains information 
about the two adjacent nodes and node legs to be 
mounted to and the length of the strut. The node 
generator software outputs these data as a text file. 
The print outs can be directly used as labels posted 
on the raw aluminium tube.

Assembly

The labeling of both nodes and struts provides all 
information necessary for the correct assembly since 
each element refers to the next.

Figure 8
Closeup showing nodes, 
struts and dual triangulation 
on final design

Figure 9
CNC milling of nodes

Figure 10
Selection of struts, labelled 
and sorted by length
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The adjacent struts are inserted into to node 
mounts and then the node is fixed by tightening a 
wing nut stuck through the center hole.

Larger segments of the structure are preassem-
bled by successively adding more elements. Since all 
directions and measures are predefined in the single 
components, the designated geometry evolves com-
pletely by itself. Due to the low friction between MDF 
and aluminium and the relatively poor strength of 
the MDF, the final rigidity of the node is only reached 
by driving extra screws through the node and struts.

The structure was erected in 4 major phases: 1) 
Megacolumn, 2) Northern canopy, 3) southern cano-
py, 4) central tube. The positions of all contact node 
elements were marked on walls and floor. Simple 
wall-plug hooks are sufficient for the vertical sup-
ports. Since the installation is designed as a single 
structural entity, final stability is only reached when 
the entire shape is put together.

Membrane covering

The radiolaria project gives some possible answers 
to the construction of non standard architecture, yet 
it also raises new questions. One is definitely the cov-
ering of such a structure. All polygons of the tessel-
lation are non planar and demand a special solution, 
either with established techniques or innovative 
solutions.

To give a preview to further development and 
uses, parts of the structure were covered with a flex-
ible textile membrane. These areas can be lit from 
behind to illuminate the installation or serve as a 
screen for beamer projections.

Technical specifications

The completed Radiolaria Installation is 14.5 m long, 
5.1 m wide and 3.8 m high at an overall weight of 

Figure 11
The Project Group beneath 
the Radiolaria Megacolumn
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just 55.8 kg. It is assembled from 1040 nodes and 
1563 struts, forming 611 polygons, 6240 screws were 
used.

Reactions and perception of the project

The Radiolaria Project was in time completed for 
the end semester presentation of the architecture 
department and received overall hugely positive 
feedback from colleagues and students and gener-
ally all passers-by. Most of the participating students 
had no experience with parametric design, freeform 
surfaces or CNC fabrication before, and the mass 
customization of individual nodes for the structure 
instead of flexible nodes introduced a radical new 
concept to them. The core feature of the project is in-
deed the close linking of digital and analogue work: 
A digital design does not stay in the computer but is 
immediately realized into a material object, a milled 
shaped, a prototype node and in the end a large, 
space containing structure thus making it visible to a 
much wider public.
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