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How can wood and casted concrete connect and disconnect 
in new ways and thereby enable a structure that explores the 
concepts of viscosity, resolution and solidity in order to create 
a coherent architectural environment with connotations to both 
nature and urban life?

In architecture, wood and concrete are often implemented as two separated materials with individual properties. The 
conventional way of combining them is through a clear border between the two, since casted concrete needs to harden 
before another material can be attached to it in a suitable way. This boarder is the result of the form-work that is used to shape 
the concrete in the desired geometry. The wood also needs to reach the right conditions before it is processed and can be 
applied as a building material. 

The research part of the project has focused on an extensive material study with several iterations on how to merge these 
traditional and frequently used materials; How can wood and concrete interlace and coalesce in a stage where they normally 
don’t (namely before they reach the proper conditions)? And how does this effect design methods? I want the materials to 
connect but also to disconnect. Is it possible for them to exchange their inherent properties?

The project revolves around disconnection in a programmatic aspect as well. I’m proposing a building for non-confessional 
ceremonial events such as funerals, memorials, crisis management etc. In the same time, the building serves as a recovery 
space for individuals. A place to escape to from the hectic every day life -  some kind of urban disconnection. 

Initially the tests were carried out in plaster to get an idea on how the concept 
could be realized. I was very inspired of an art project called The Importance of 
the Obvious by Kollektiv Plus Zwei/Matthias Borowski (2013). It focused on the 
dormant characteristics of materials, translated into candy-like objects. I was 
interested in how this could be applied and used in architecture. 

My take on wood is to consequently use massive tree trunks (or branches) 
as a way to create large elements, and also make it more equivalent to 
concrete. By applying different sizes and shapes of trunks, a variety of 
expressions can arrive. When it comes to concrete, I have only used one type 
of product, in order to limit the project. On the other hand, I have elaborated 
with the consistency of the concrete and how it is poured into the mold, which 
enables the casted object to dissolve and vary in resolution. This also effect 
the behavior and texture of the concrete.

So the overall approach is to actually cast the wood into the concrete. In order to this, the wooden trunks are cut length-
wise, diagonal or in sections, and thereby gaining a planar or single curved surface. The wooden parts are then attached 
into the mold, thus sharing the same geometry as the form-work. This results in a coherent surface consisting of both solid 
concrete and solid wood. The aim has been to create an architectural element with recognizable surfaces and geometries, 
but with another kind of composition than regular walls.

The wall play an important role in the project as it is the base for disconnecting spaces from each other. Several spatial study 
models were made to elaborate on how walls with different resolution and materiality can function. The final model however is 
a small part of the building in scale 1:10, in detail showing how the wood meets and disconnect from the concrete.  

Kollektiv Plus Zwei



C o n c r e t e 

Concrete is a durable, reliable and strong material. It can be 
casted in almost any and is a well tested building material. In 
urban environments, concrete is very common and is especially 
visible in infrastructural architecture such as bridges and tunnels 
etc. 

Concrete is hard but can appear weightless and plastic. 
Concrete comprises aggregate, water and cement and relies on 
a hardening process called hydration. This is fast the first days 
but it takes weeks for the concrete to reach it final state. 

There is a variety of techniques in molding concrete. From an 
architectural point of view, the appearance of the surface might 
be more important than the structural properties. The surface 
can be treated in a variety of ways and the most common one is 
called fair-faced concrete. The technique uses the inside of the 
form-work to determine the final - finished - appearance of the 
surface. I other words, after removing the form-work, no other 
treatment is applied on the concrete.



W o o d 

Wood is a soft, warm and organic building material. I want the visitor 
to be inspired by the lively pattern in the graining. By introducing 
alterations on surface treatment (smooth, rough etc) and different 
geometries cut of from the timber, the experience of the space will 
hopefully be enriched, yet in a subtile way.

Wood roughly consist of cellulose, lignin and water. The main 
physical properties of wood depends on its density which has 
to do with the specie but also the trunk itself since it can vary 
considerably vertically. The density also depends on the moisture 
content of the wood. 

Furthermore, wood is hygroscopic, which means its moisture 
content (MC) will fluctuate based on the relative humidity (RH) 
of the surrounding air. As humidity increases, the MC increases, 
and the wood expands, and as the humidity decreases, the MC 
decreases, and the wood shrinks.



Cutting wood

Using the technique mentioned above, the most problematic part with wood is the fact that it so easily settles and 
change shape. The lower moister content in the material, the better. Even though, it’s a great challenge to achieve 
the right geometry in the wood. On the other hand, once it is fixed in the form-work it stays in the right shape, and 
after the hardening process, the wood move very little (as long as the deviation is small enough).

Casting concrete

Two types of form-work has been used, one with a small drying surface (standing mold) and one with a large 
drying surface (laying/open mold). The result differs depending on which technique is applied. The horizontal mold 
automatically generate a rather uniform thickness, but also allows additional concrete, for instance with different 
consistency, to be casted. It’s also much easier to control how much of the wood is covered. With the standing 
mold, the result is harder to predict, especially when trunks with one planar and one irregular curved surface (the 
bark side) is used. This results is unevenly covered trunks. Besides, the concrete easily runs in between the form-
work. It also might get stuck on its way down when it hits the reinforcement.

Offsetting

The biggest concern is the problematics of moister and plasticity. The wood will inevitably change in size and 
shape in the mold. I have studied different methods of offsetting the connecting surfaces and thereby creating a 
void between the materials. The size of the void is depending on the required gap which relates to the position 
and function of the compound element. For instance, if the element is a barrier between outside and inside, the 
gap needs to be sufficient for a elastic sealing material (i.e. some kind of soft joint such as silicon or rubber) but 
also for the motion of the wood.  

Shared function

Another idea I have worked with, is that both materials have the same value which enables them to share 
functions. For instance can a seat or an aperture be inserted in the concrete as well as in the wood. Or in both 
of them for that matter. The concrete can be extracted, thus exposing the hole wooden trunks, allowing them to 
stand alone. Or, the wooden element(s) can be removed, thereby creating a void in the casted object. By shifting 
the frequency, rhythm and relationship between the materials in the casted object (or in the  building element), the 
two materials becomes equivalent which results in an ambiguous structure.

Elaborations on adding a layer of ice to create an 
offset between wood and concrete.

Disconnected materials, study models, march 2016

Elaborations on adding a layer of wax to 
accomplish a more satisfying result.



Urban disconnection

I regard the material investigation as the most important part of this project, but I also wanted to apply it on something more 
architectonic. As a way to test the research on a building scale level, the findings from the study model are implemented 
on a medium size structure measuring approximately 1000 sqm. The building also follows the manner of disconnection in a 
number of ways: 

- The way it relates to the surroundings: the abstraction of root systems and other objects in and above the ground are 
carefully shaping the outline of the outer walls.

- The major part is dug down in the ground, revealing only a small part of it materialized in a closed volume. 

- The underground level is detached from the realm of the urban context. 

- The program revolves around ceremonial events relating to broken, interrupted, and traumatic situations in life when we 
need to deal with irreversible incidents.

My aim is to create an atmosphere where the visitor can get an experience of ambiguity and disparity, in the same time as the 
building surrounds and inspire you. 

I want it to raise the question weather it’s a concrete or wooden building. 

I want the materials to behave in unexpected ways. 

I want the materials to enrich the designed spaces and give a complexity to the notion of surface, depth, viscosity and 
resolution.

I want the visitor to feel the smell, texture and materiality of both wood and concrete, thus implement connotations to nature 
as well as the urban context.

You as a visitor might come here as part of a group, perhaps for a funeral or a crisis management after an accident, and 
gather in one of the enclosed rooms where you can be disconnected from other visitors. Or you come here alone to withdraw 
for a while in one of the small semi-open spaces where you can rest recover. 

The following pages shows a categorization of the material study. 

Photo of Final model work-in-progress



C o n t o u r  -  V e r t i c a l i t y 

Planar surface meets planar surface. A quite exact meeting between wood and plaster which can 
create a pattern or linearity. Combined in this way, the two material create a coherent element.

Issues: The wood will shrink and expand. To prevent this, a transitional material (e.g. several layers of 
ice) is placed between the wood and the concrete, which will eventually evaporate.

Key words: 
Exactness Curve Boarder



C o n t o u r  -  F i g u r e

Planar surface meets planar surface. Concrete surrounds the wood and encloses it, amplifying the 
contour and isolates the material on the fair-face side.

Issues: How do I get the wood to perform like this in scale 1:1? How can the figure inform the design 
process?

Key words:
Geometry Shape Boarder



E n c l o s i n g

Key words: 
Motion Solidified Pressure Embrace

Depending on how the cast is made, the poured material (concrete) can find its ways around the solid 
material (wood). 

This results in an enclosing effect where the wood gets hidden under the concrete.

Issues: How can the the wood enclose the concrete?



C o n n e c t i o n

The wooden parts are connected to each other in a threadlike manner. Reinforcement is necessary 
to prevent the plastic material to crack but it can also have an aesthetic purpose. Some areas of 

the structure will have situations where there is no concrete at all, with the consequence of exposed 
reinforcement.

Issues: Reinforcement must be properly fixed in the wood.

Key words: 
Interlacing Joining Fixation



The molded material performs very differently depending on its consistency.   The concrete becomes 
viscous and get liquid properties. A tension between solid and dissolved condition appears.

Issues: Most probably, it will be very hard to get the concrete to perform like this in scale 1:1.

Key words: 
Liquid Porous Floating

R e s o l u t i o n



A p e r t u r e s

A semi-closed space appears between the wooden trunks when the concrete 
doesn’t have the right viscosity to pour down all the way in the mold. 

Through the compact roof, apertures are introduced, disclosing the thickness of the concrete 
and at the same time allowing  a diffuse light in the confined space. 

Issues: The atmosphere is depending on the light.

Key words:
Vertical light Horizontal opening



C o n t o u r  -  C u r v e d  s u r f a c e s

The interior needs elements that could serve as furnitures. By using the mass of the wooden material, 
geometries can be carved out and hence shape seats and benches for example. 

Issues: To achieve this, the surfaces of the form-work and the wood needs to correlate with high 
precision, i.e. through CNC-milling.

Key words:
Trajectory Slide Sit



D e n s i t y

The casted material performs in a compact manner, thus expressing a massive and solid element. I 
want to be able to create confinement and disconnection.

Issues: Is this possible even if the materials needs to be separated?

Key words: 
Solid Closed Inaccessible Introversion



T e x t u r e

When casting in an open mold, there is a possibility to add material on the surface of the casted 
concrete. In this case, the addition is merely more concrete, though with different consistency. 

Issues: WIll it function in scale 1:1?

Key words:
Rough Granular Transition



D i s c o n n e c t i o n

After a number of experiments, a technique was found that could create a distance between the wood 
and the concrete. By applying several layers of stearic and then casting against it, the posiblity emerge 

for the wood to resize without damaging the concrete. 

Issues: Presumably there will be problems with the reinforcement. 

Key words: 
Gap Void Permeable Floating Offset



A m b i g u i t y

Wooden elements are inserted in different ways. Is it up-side-down? 
The crown or the roots? What is load bearing?

By extracting geomatries/figures, one can see through the building. What am I looking at?

Key words:
Orientation Extraction Relationship wood/concrete



S p a c e

The curved walls leads the visitor in a circular manner. By introducing multiple layers of space dividers 
and a manner of disorientation, the project seeks to develop a way to create disconnection from the 

outside realm.

Key words: 
Curved Layered Daylight



Trail House - Anne Holtrup, 2009

Fort Vechten - Anne Holtrup, Achterdijk 2009

R e f e r e n c e s



Broder Klaus Chapel - Peter Zumptor, 2007 

Pavilion Serpentine - Peter Zumptor, 2011 

Christian Kerez - Freudenberg Cantonal School project, Zurich 2002

R e f e r e n c e s



Wood casting - Hilla Shamia, 2011 

The Importance of the Obvious - Kollektiv Plus Zwei/Matthias 
Borowski, 2013 

R e f e r e n c e s



F a b r i c a t i o n  m e t h o d

Desired geometry translated into a 
mold.

Wooden element cut with same 
geometry.

Adjusting and and sanding the 
surface.

Preparing for reinforcement.

Reinforcement added.

Wooden part spray painted with 
cellulose lacquer.

Wodden part placed and fixed in 
mold/onto form-work.

Melt wax brushed ontp the wood in 
appropriate amount of layers.

Form-work closed and sealed.

Mixing the concrete.

Caoncrete poured/placed in the 
mold.

End result of coherent element.

Diagram



F a b r i c a t i o n  m e t h o d

Several tools are necessary for the production part of form-work, to process the 
wood and to cast the concrete.

Wooden parts are reinforced and ready to be attached in the form-work.

Wooden parts prepared for casting.

Casting.

Melting wax in hot water bath.

Mold about to harden.

Documentation



Complex casting: Adding a part to a finished concrete element. Additionally, in stretches over a corner.

Documentation

Even larger complexity: Casting to the existing mold, using the same geometry.

F a b r i c a t i o n  m e t h o d



D e s i g n  P r o c e s s

Initial Material Study Modells. 
Concrete,hazel, lashing wire

Multiple wall elements in combination. 
Cardboard, vaneer, hot glue, acrylic paint

Exploring interior spaces and introducing skylight. 
Foamboard, cardboard, crayon, hot glue, ink pen

Design principle tested in wall element. 
Cardboard, vaneer, wood clue

Elaborations on curved walls inspired by crooked pine branshes. 
Cardboard, pins

Study of wall elements composition to form spaces.
Cardboard, vaneer, wood glue

Primitive geometry introduced along with curved wall element.
Cardboard, vaneer, wood clue

Primitive geometry introduced along with curved wall element.
Cardboard, vaneer, wood clue

Investigations translated into massing as the concept of avoiding sur-
rounding elements is introduced. 
Laser cut cardboard, foam, mdf



S k e t c h e s



Detail Section of nisch and skylight
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GROUND LEVEL 1:200

Legend

1. Entrance Hall

2. Storage

2. Technics
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2.
3.

UNDERGROUND LEVEL 1:200

Legend

1. Ceremonial room small

2. Ceremonial room large

3. Reflextion room

4. Courtyard

5. Conversation room

6. Canteen

7. Kitchen

8.Cloakroom

9. Storage
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Solid element creating a confined 
space. Vertical apertures that 
creates a diffuse light. 

Solid element consisting of both 
wood and concrete in a 
juxtaposition. One can not tell how 
the other side of the wall looks like. 

Solid element consisting of both 
wood and concrete. The figures of 
the wood have an viscous 
expression.

Dissolved element with orthogonal 
aperture cutting through both wood 
and concrete. This reveals the 
composition af the wall. 

Disconnected element which 
allows light and sound to slip 
through the wall. 

Semi-open, dissolved element with equal 
parts of concrete and wood. What is 
load bearing?

Semi-open, dissolved element with no 
concrete/plastic material. The wooden 
trunks is self-supported. 
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