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CARPENTER 
-

ARCHITECT

THOMAS
SOBOCZYNSKI

The role of the carpenter and the role of the 

architect in the process of wood constructions. 

The traditional relationship between both 

professions is a story of changes during the last two 

centuries. And it seems that the changes are still in 

process. In the beginning humankind was trained 

to use the materials in its surrounding. Especially 

in Europe we know that it was in general wood and 

stone. By developing tools the people recognized 

that it is quite easy to work with wood. That natural 

behavior of using the closest materials in your 

surrounding seems nowadays very old fashioned 

and complicated for most of the people. It was very 

common to build your own home in your settlement, 

at least with some help of your neighbors. The 

tradition of craftsmen was born when settlements 

became bigger and when societies in those 

settlements became much more complex. Several 

professions were born and each of those had to 

be specialized for having success. The Europe of 

the Middle Age became famous for the well known 

guilds in the fi rst towns and cities. But we know 

that that specifi cation started much earlier with the 
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beginnings of civilizations all over the world. The 

only thing we miss by looking at those professions 

which were created is the architect. 

The reason for that is simple. The modern 

architect is a result of the enlightenment. Till the 

17th century with establishing the Académie 

royale d‘architecture in Paris the architect did 

not exist. Instead of him the master builder was 

responsible for construction and design. Since the 

Académie royale d‘architecture and the following 

Académie des Beaux-Arts history of construction 

and architecture changed. The craftsman’s 

experience was replaced by academic knowledge. 

The carpenter as the key to success on the 

construction site was downgraded. The architect 

was since then the person who made the decisions 

in addition to the engineer who was in general 

responsible for the calculations. But the architect 

was responsible for the design. There is maybe 

here a turning point in the history of construction.

Engineer and architect where now 

responsible for the planning. The traditional 

knowledge has been replaced by academic 

knowledge. But that doesn´t mean that the 

traditional knowledge was lost in general. It shows 

only that in the beginning of architectural education 

the craftsman and especially the carpenter, when 

we talk here about wood constructions, became 

less important for the planning process. They had 

only to do what the academics told them. The 

nowadays so-called truth in construction by the 

craftsmen seemed to be lost by that development. 

We are lucky that this development took 

place fi rstly in the cities. It is another story at the 

countryside. The thoughts about the material were 

in the center of each working step. The process 

of designing was a result of needs, needs the 

customer had and needs the material had. You 



see the best examples for that with some luck 

on the poorer countryside. The reason for that is 

based on the lower level of academical education 

and the lack of money. People were used to gain 

their knowledge by listening to the older generation 

and simply by experience. But even there most 

of that traditions are lost nowadays. The effects 

of globalization led to the situation that people 

lost their skills. Using other materials , a general 

knowledge of constructions or even prefabricated 

solutions  led to that. In addition to that you can 

observe that the construction of a house today 

is much more regulated and infl uenced by other 

professions than it was then.

But what happened? With the beginning of 

the modern movement we recognize a change in 

the way of constructing wooden structures. The 

industrialization of the early 19th century infl uenced 

architecture in total to something we know today. 

It infl uenced also the process of construction in 

total. It was still normal for a carpenter to make 

most of the work on the construction site in those 

early years of modernism. There were only several 

architects in the beginning who tried to use the 

industrial process also for the processes on a 

construction site and for a reorganization of the 

planning process. An interesting fact is that almost 

none of those new architects were educated in an 

architectural school. The classical way for them was 

fi rst to work in an offi ce as a drawer and then to 

become a student of one architect. It was also not 

unusual that most of them had already a profession 

and they knew what it means to construct. 

Ludwig Mies van der Rohe as mason or Konrad 

Wachsmann as a carpenter are only two of many 

examples. After being a craftsman they decided to 

go on in their education by learning how to draw 

and later to be become an architect. 
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What does that mean for the modern 

architecture? Mies van der Rohe and Wachsmann 

broke with the tradition of the academic based 

education. They knew where the gap between 

craftsmanship and architecture led to.  It is no 

surprise that actually both of them became famous 

for their understanding of tectonics and the detail 

as driving forces for the design process in an 

industrialized society.  

Wood and Wachsmann, you will ask in 

general who is Konrad Wachsman and why 

is he so important for the development of the 

carpenters.  He was educated as a carpenter and 

cabinetmaker before he started to study at the 

arts-and crafts schools in Berlin and Dresden and 

at Berlin´s Academy of Arts where he became a 

so-called “Meisterschüler” of Hans Poelzig. After 

his studies he went back to practice and became 

the leading architect in company called “Christoph 

& Unmack” in Niesky in Germany. During that 

period of his life he started to work with wood 

again. The company was specialized in wood 

constructions and he made his fi rst experiences 

with the prefabrication of wooden elements for the 

construction. Fortunately he met Albert Einstein in 

that time and he designed and built his summer 

house in 1929. Later in 1932 he received the Prix 

de Rome sponsored by the German Academy in 

Rome in 1932. Between 1932 and 1941 he live 

mostly in Italy where he built blocks of apartments 

by using reinforced concrete combined with clear 

structural ideas behind the design. The relationship 

to Einstein in 1941 helped him to escape from 

Europe where he met Walter Gropius again. He 

went into a partnership with him until 1948. 

The outcome of that was the General 

Panel Corporation which was totally focused into 

prefabricated wooden building components. That 
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means also that the way of constructing changed. 

Till than it became more and more usual to do 

most of the wood work in the carpentry or factory. 

The goal was to only mimimal wood work on the 

construction site. 

The ideas behind that prefabrication in terms 

of combining the knowledge of an architect, an 

engineer and the knowledge of a craftsman to 

create a material and time effi cient system are still 

used nowadays. A short view to the Vorarlberg in 

Austria is a good example for that. Carpenters who 

understand that their knowledge combined with 

effi ciency is the key to success. And architects 

who understand that the knowledge of a carpenter 

cannot be replaced with theoretical knowledge. 

There are today not many architects who know both 

sides of the design, the theoretical and the practical. 

Even their education makes it in general impossible 

especially in their early years to know them both. 

But the goal should be for both professions to 

come closer again, to learn from each other and to 

understand each other. 
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The tradition 
and specifi c 
use of wood 

in Switzerland

Tawab Noor
SWITZERLAND: BERNE AND THE 

VALAIS The valleys and mountains of Switzerland 

reveal to the visitor a rich variety of timber house 

styles, at whichever point one enters the country. 

Yet these structures are all distinctly Alpine, and 

the visual impression of their diversity leaves a 

vivid impression upon anyone who contemplates 

this landscape for the fi rst time. The Alps, the 

massive mountain ranges that crown the roof of 

Europe, exhibit a variety of house Styles that is 

found nowhere else in the world. Even if we limit 

ou rselves to wooden structures, we are struck 

by the rich diversity. If one is ro assess Alpine 

timber houses correctly, it is essential to grasp the 

signifi cance of this diversity. We may consider fi rst 

the infl uence of particular geographical conditions 

on the structures concerned. Morphological 

variations of style may be distinguished which are 

characteristic of high-altitude conditions. Steep, 

vertically posed structures are far more commonly 

found in these mountainous regions than in the 

plains, and we may safely label this as an Alpine 

feature . From a more general viewpoint we can 

say that the distribution of vegetation (forests of 

conifers) is a major facror in determinating the style 

of timber architecture. The location of sources of 

timber construction materials in the Alps provides 

another yardstick by which we can roughly classify 

house styles in this region.

HOUSE IN DÄRSTETTEN

Map of Switzerland

Dotted lines indicate valleys with traditional log consrtuctions

1 Simmental              2 Emmental              3 Rhône Valley ( Goms)             4 Engadine 
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In other words, the narural conditions of the 

mountainous environment are closely refl ected 

in the manner of building houses, be they 

log constructions, post-and-beam skeletal 

constructions, or mixtures of these two types, 

or whether they are single-roof or multiple-roof 

compositions. For the civilizations of classcial 

antiquity the Alps were “ the northern boundary of 

the world”. The southward advance of Germanic 

tribes changed this and made the Alps one of 

the most important crossroads of Europe. Ever 

since these incursions the region has served to 

mediate external infl uences and to absorb the 

shock of clashing cultures. A close look at Alpine 

culture leads one to examine developments in 

the neighbouring regions, and it is true to say 

that the styles and preferences of each particular 

historical period are refl ected here in a complex 

way. The infl uences of the Renaissance style 

from the southern stone-culture sphere, the 

Einheitshaus style which is associated with the 

Jura mountains, and the Bavarian half-timber style 

all fi nd expression in modifi ed form in Swiss Alpine 

wooden houses. Research into these infl uences 

could stand as an independent fi eld of inquiry. This 

suggests that we may select representative types 

from among the diverse styles. Normally houses 

are conveniently classifi ed by reference to points 

of the compass, but in the case of Alpine houses 

those in each valley have a distinct character, 

and in many cases represent a distinct type of 

style. It could be said that such countless valley 

units, seen as a whole, form one great network 

covering the Alps. Of course there does exist a 

certain degree of correlation between different 

valleys, but far more impressive is the internal 

homogeneity and consistency of design within 

each. Valleys jealously guard their indigenous 

styles and, should an extraneous element creep 

in, it is at once assimilated into the host valleys 

system by a process of cultural accumulation. This 

homogenizing process is an important functional 

mechanism. The development of house Styles in 

the different valleys occurs in virtual isolation, 
 Sketches of Eaves 
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which resulrs in a high degree of conservarism 

and diversifi cation. Some powerful exterior force 

appears to be at work, imposing an overriding 

thematic unity on each valley. The two valley 

spheres we have chosen to examine here for 

comparative purposes, one situated to the north 

and the other to the south of the Bernese Alps, do 

share one important common feature despite their 

striking differences: both have log constructions. 

There is a certain difference in house style 

between these two valleys. In the Simmental 

the mountain slopes are doned with houses that 

have huge roofs whose deep eaves hide the 

log construction, their facades garnished with 

windows and decorative elements. Here one fi nds 

the possibilities of log construction pursued to the 

highest degree of perfection and all the technical 

problems involved, such as treatment of detail, 

solved nearly. Quite in conrrast to this, the houses 

of the Valais faithfully conform co the framework of 

the structure, boldly exposing this Structural

prototype; the smaller units tend to repeat the 

overall framework, discouraging all decoration. 

The Simmental house is usually separate from the 

barn, stables and hay-scorage facilit y, only the 

pigsty and hen-house sometimes forming part of 

the rear of the building. This grearly enhances the “ 

personality” of the house. In the Valais two types of 

house are found: in the upper Valais the Alemannic 

type and in the south-west a more “Romanic” type, 

as in Ticino, in which scone is used. Usually the 

dwelling-house is separate, with a large storage 

room that may take up a whole fl oor of the building 

between the cellar and living quarters. Of particular 

importance are the granaries of this region. 

Obviously it is impossible co exhaust the study 

of timber houses in the Swiss Alps by examining 

only the two valleys we have mentioned. But by 

undertaking a comparative investigation of log 

constructions in these two valleys it becomes 

possible to pinpoint some signifi cant differences 

and similarities. Before proceeding to discuss 

individual houses, it will be as well to summarize 

the pertinent features of these two valleys. 
Granaries and barns at Oberwald



THE SIMMENTAL HOUSE Gable roofs 

and walls A chalet is protected by a huge roof with 

a gentle inclination and deep eaves. Because most 

chalets are built on sloping ground facing south and 

looking down on the valley basin , when looking 

up at them from below, one obtains a stronger 

impression of the open gable facade than of the 

huge roofs. Where these houses are perched up 

high so that the viewer must look up at them, one 

sees clearly how the narrow gable juts forward , 

supported by characteristic cantilever beams, and 

how the wide gable wall determines the character of 

the house. The structure proper, a log construction 

which normally lends itself easily ro an expressive 

presence, is overshadowed by the roof. The eaves 

jut out 3 to 4 metres from the facade, 2 to 3 metres 

from the sides, and 1 to 2 metres from the back 

wall, and are thus quite shallow on the unexposed 

sides. Many houses have such generously 

protruding eaves that the area covered by them 

is nearly as extensive as the space within the 

building. The facade , which is given such powerful 

accentuation, is strictly symmetrical in composition. 

Every care is taken ro ensure that the various 

elements that comprise it , such as corbelled 

beams, stairs, windows, balconies and even the 

decorative carvings that fi  ll the entire surface, do 

not disturb the overall symmetrical arrangement. 

This makes a „ face“ which centralizes the symbolic 

fun ction of a gable wall in proportions unique ro 

chalet structures. All the expressive energy of these 

houses is concentrated in the direction which they 

face , looking down on the valley basin.

Room arrangement and house structure                                             

In the Roar plan of a house standing on a slope, 

great depth is obviously not ro be expected. In 

the case of chalets the width-depth ratio is in 

most cases 1:1 , but the depth may be even more 

modest than the width. Part of the house is often 

built into the sloping ground. We should note that 

the resulting quasi-rectangular shape of the fl oor 

offers some advantages to log construction. Room 

arrangement is dictated by a network of “ axial lines” 

. First of all there is the beam line, and then a line 

Simmental
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crossing it at right angles dividing the Roar space 

inro two halves, front and rear. Thus space division 

is rigorously based on the principle of symmetry. 

In most cases a vestibule, wide corridor, small 

hall, kitchen and a few other possible elements 

placed on these axial lines play a more important 

role in Roar space composition than do the other 

rooms arranged as a result of the distribution of 

these key elements. The rooms facing south are 

normally two or three in number, subject to the 

position of the vestibule. They comprise a living-

room, guest room and sleeping quarters. The 

modular system governing room arrangement, 

based on half lengths of the axial lines, usually 

gives square rooms with walls measuring 5 to 6 

metres. An area of 25 to 36 m’ is not at all cramped 

for a combined living and bedroom. The logs of 

the partition walls cut into the outer walls at right 

angles. Some of them jut out from the gable wall 

to function as cantilevers supporting the eaves. If 

the valley side is reserved for the “ main” rooms, 

the rear quarters are reserved for various service-

related facilities. The kitchen is usually located 

in the middle of the mountain-side area and is 

the largest room. The sloping ground at the back 

allows easy access to the wash-house and barn. 

If the kitchen has been given this position , it is 

presumably because this allows it to function with 

optimum effi ciency as the service centre of the 

household, but it may also refl ect the infl  uence of 

a mode of connecting spaces that was originally 

developed for the purpose ofl inking the residential 

part with other separately built functional units. In 

the light of these observations we can understand 

why such intensive attention is paid to the gable 

side facing south, as the “ face” and symbol of 

the whole structure. One fi nds many cases of 

building arrangement where the main element is 

accompanied by a separate barn standing to the 

side of the main building. Single-roof composition, 

on the other hand, is more common in stretches 

of fl atter land and in villages where less land is 

available. This may be loosely described as a 

general tendency. 



THE VALAIS HOUSE The canton of Valais 

is situated to the south of Berne and encompasses 

the 140-kilometre-long valley of the river Rhone 

with its tributaries. Open to the south via the 

Great St. Bernard and Simplon passes and to the 

northeast via the Furka and Grimsel passes, this 

valley has historically been an important artery of 

communication, especially with Italy, as is shown 

by the fact the town of Sion can trace back its 

history for over 2000 years. In the Val d‘Herens is 

the village ofEvolene, famous for its unusual three 

or fourstorey farmhouses. Grimentz, in the Val d‘ 

Anniviers, is a village of granaries, and in a few 

more valleys we come across many fi ne houses 

constructed of logs or stone and logs. To the east 

of Brig lies the valley of Goms. It is a narrow basin, 

1,000 to 1,400 metres above sealevel, fl anked 

by steep mountain ranges. The inhabitants gain 

their livelihood exclusively by livestock-farming, 

making the most of the Alpine environment. The 

time-hallowed cattle-raising system remains little 

changed to this day: starting in June or July, cattle 

and sheep are led up grassy Alpine slopes to 

graze until they return to the village in September 

or October for wintering. This annual pattern of life 

results in a striking Contrast between the months 

of solitude during the summer spent driving cattle 

and sheep from one mountain ridge to another and 

the solidarity and togetherness that result when the 

farmers spend the winter months in the valley, as if 

staying close together were a reassuring bulwark 

against the merciless winter cold. The few villages 

of Goms we mention here are all communities with 

Just such a feeling. The buildings in these villages 

are of the separate- roof type and consist basically 

of log-construction units. Considering the small 

number of households there are far more buildings 

than would be expected, which accentuatesthe 

impression of gregariousness. In each case 

the residences are designed rather simply, the 

rectangular fl oor of the gable- facaded structure 

being divided into three or four parts. The kitchen 

and dining quarters are allotted rather spacious 

rooms.

Rough layout and sketch of granaries and barns at Geschinen
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For the rest there is a combined living-sleeping 

area with a fi replace, measuring 25 m², and 

another room, far smaller. All these are snugly 

fi tted into the small house. Needless to say, 

partitioning of the fl oor space in this manner is 

typical of log constructions. It is also very common 

in Russia and Scandinavia, where we fi nd other 

sources of this style of housing. In some cases 

the residence may share the same roof with the 

cattleshed and hay store, which are separated 

from it by a threshing-fl oor called the Trone, but 

in the Goms separate-roof structures are more 

common. If the cattle-shed and hay Store on 

the upper fl oors are placed together, this must 

have been done to ease the task of attending 

to winter- time duties. The cattle are divided 

into groups of seven or eight, while the fi rst 

and second fl oors, which are used for different 

purposes in other seasons, are fi lled with hay. The 

whole arrangement is rationally planned for as 

uneventful a wintering as possible. Perhaps the 

most characteristic structu res in this valley are 

the granaries, although they offer nothing novel 

technically. They are all independent buildings, 

about 10 m high and about 25 m², in fl oor space. 

The bottom fl oor, the foundation of the whole 

structure, and open to the exterior, is a piled-up 

stone or wooden construction. It is used for sroring 

farming tools,etc. From this foundation rise six or 

nine log Posts or carved square wooden supports, 

all tapering markedly toward the rop and capped 

with srone pieces which lift up the granary proper 

and afford protection. Although these supporting 

posts are not more than 1 m high, they create an 

indescribable impression of dynamism among the 

other structures, which are all heavy, earth-bound 

masses of wood. The granary itself has bare log 

walls. The overhang of the upper storey above 

the litrie entrance, small windows and reinforcing 

vertical logs of the walls are given forms prescribed 

by their function. But it is precisely in the way the 

structure is organized that one feels the designer’s 

heart. It is a moving experience to stand before 

this apparenriy simple and unaffected granary and 

to admire the vitality of the wood.
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RECIPROCAL STRUCTURES

The structural principle of 
mutually supporting beams in 
a closed circuit, the reciprocal 
frame, has been used in 
countless buildings since 
many centuaries. The past 
decades people rediscoverd 
this old technique because of its  
ecological impact (no special 
joints, glue needed). The 
principle (one beam is supported 
by two other beams and is 
loaded by at least one beam) 
needs to be applied locally to 
every unit, regardless of its 
form and size. As the curvature 
of the structure depends on the 
dimensions of a single element 
and its relation to the others, a 
variation of one beam results 
in an change of the global 
structure. Controlling irregular 
structures has therefore proven 
to be very difficult. Several 
research projects use computer 
programs to develop complex 
geometries with reciprocal 
frames.

The first structure is an 
exploration of the possibility 
to interlock curved panels 
in order to achieve a closed 
surface, which resists weather 
conditions. It resulted in a work 
on interrelations of geometry 
and stiffness in the elements. 
Incisions on the wooden panels 
allows each element to be bent 
in order to interlock it with any 
other panel.

The second structure is a 
pergola like building. For 
the construction ETH Zurich 
(university) has developed a 
digital design tool to generate 
complex geometries. In the 
faculty workshop 128 one-of-
a-kind elements have been 
fabricated with a CNC-driling 
machine.
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BIËNNALE ARCHITECTUUR 2010

“Architecture is in the midst of 
a crisis. It is necessary to start 
to create differently: in place of 
design and aesthetics to take 
inspiration from the deeper 
laws of nature, which is an 
unbelievable treasure-house 
of ingenious structures, forms, 
colors, systems, and chance. 
IT shows us how to live with 
errors and not to bring about 
catastrophes.” (Martin Rajnis)

the pavilion is a radical re-
evaluation of the relationship 
between nature and culture 
in architecture. Martin Rajnis 
experiences from travels 
to the third and even fourth 
world among native people 
untouched by civilization helped 
him to rethink architecture. the 
principles of natural architecture 
can be observed in the natural 
world of indigenous peoples, 
plants and animals. it rejects any 
complex technology, instead it 
makes use of natural properties 
of the material. it rejects the 
waste of resources and takes 
advantage of the continuous 
stream of energy that comes to 
us from the sun. the buildings 
requiers minimum maintenance 
and leave almost no traces 
when they disappear.





The Knit chair exists out of 
smaller pieces connected to 
each other with a cotton rope. 
All the pieces together forms a 
bigger structure. The chairs has 
a high flexibility as it responds 
to the user’s body. Each part 
adapts slightly to the movement, 
size and posture of the user.

KNIT CHAIR
EMILIANO GODOY



FLEX BENCH
EMILIANO GODOY

The flex bench is part of a larger 
family of products by godoy, 
which includes a stackable stool 
and a table. The seat is made 
from thin strips of plywood 
curved like waves. These 
elements together acts as a 
rigid structural mesh which is 
very strong and is a lightweight.

A custom plywood board was 
used for this piece, which has 
enough flexibility and strength 
to be seated on. The material 
has to be strong and resilient as 
the user not only puts his weight 
on the bench but also twists and 
moves while seated. The board 
exists of five layers of 0.6mm 
plywood with special grain 
direction arrangement between 
the layers.
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‘TAKING A CLOSER LOOK TO  

THE SOPHISTICATED USE OF WOOD’ 
         

          MEYERS KIRSTEN 



FORESTRY CENTER 

Marche-en-Famenne, Belgium 
Samyn and Partners 
 
  A structural possibility is what you can 
see in the Forestry center of Belgium, this 
construction method is only possible thanks to 
the advanced computer aided design programs. 
The design is depended or even limited by the 
length of a piece of timber, and by its uneven 
behavior in tension and compression. Wood 
has for thousands of years been one of the 
mankind's primary building materials.. enduring, 
easy to work and beautiful. 

 High-tech engineering meets traditional 
materials and techniques in the forestry centre 
designed by Belgian architects and engineers 
Samyn and Partners. Set in the heart of 
Belgium’s Ardennes Forest, this centre provides 
facilities for testing, storing and cultivating 
seeds gathered from the area’s historic 
woodlands. Its appropriately pod-shaped 
structure [FIG1] houses a large workshop 
together with a series of cold storage areas and 
a few offices and laboratories. 

 

FIG1 A pot fruit sits inside a bean. 

  Samyn and Partners building is a 
toroidal dome [FIG2], which allows for greater 
repetition of identical elements than would be 

possible with a sphere, making it cheaper to 
construct and to clad. The initial idea was to 
use fresh wood or thinnings because it’s 
capacity to relieve pre-bending stress from 
constant curvature, an idea which had to be 
abandoned after tests have showen that 
thinnings cracked when dried rapidly. Instead 
industrially dried steam-bent timber had to be 
used. The building’s form and the idea of using 
pre-bent perches to create a building is based 
on a concept as old as time, used by Mongolian 
yurts to Zulu roundhouses [FIG3&4].  

 

 

 

 

 
FIG2  A toroid is a section of a doughnut-
shaped ring.  

FIG3 Mongolian yurt  



FIG4 Zulu’s roundhouse 

 The structure comprises a series of 
complex, double-layered arches (al between 
6,14 and 6,21 meters long) that branch into 
progressively more rectangular elements as 
they rise towards the building’s highest point, 
from the rim of the concrete apron to which they 
are clamped. Stiffened by a spine running 
lengthways, the arches start at the base of the 
building where they meet the concrete 
substructure as a single element. Rising up, 
each arch becomes progressively wider, 
expanding to two, three and then four elements 
as it flattens out.  

  The timber frame is impregnated with 
insecticide and fungicide, to prevent rot, and is 
clad on the outside with 1.691 tiles of reflective 
tempered glass which are glued in place with 
silicone. Inside, the dome shelters two smaller 
concrete-block structures that run its full length. 
This both creates a clear central nave and 
provides secondary support for the arches. 
These structures house the cold storage, on 
one side, and offices, on the other. The nave is 
left clear for the large machines that treat an dry 
the seeds.  

  The dome’s wood and glass fabric 
provides little protection from the cold. In 
winter[FIG5], radiant panels suspended off in the 
inner structures are used to keep the seedlings 
– and the workers – warm. Curving ducts 
suspended from the roof can, when required, 
suck most air from under the roof, to eliminate 
the condensation and excess humidity caused 
by plants.  

FIG5 Winter environment 

  In summer[FIG6], a series of vents along 
the bottom of the dome are employed to pull in 
fresh air. Stale air is drawn up through ducts 
and expelled over the west door. The building’s 
reflected laminated glass envelope and 
complex timber structure acts as a sunshade in 
summer, protecting the vulnerable specimens 
below. The shade cast by nearby trees provides 
additional protection. 

FIG6 Summer environment 
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FORESTRY CENTER 
1 Site plan 
2 Long elevation 
3 Short elevation 
4 Apex of the dome where the structure is at its most complex 
5 Cross-section showing offices and cold stores 
6 Cross-section showing air handling plan 
7 Detail of the double-layered arches 
8 Detail of the double-layered arches stiffened by a spine 
9 Interior with cold stores in the foreground 
10 Long section 
11 Long section 
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A REVIVAL OF INTEREST IN THIS TYPE OF 
CONSTRUCTION DUE TO THE WORK OF.. 
 

 

 

 

 

 

 
R. Burton and F. Otto with engineer B. 
Happopld, The Workshop 1982 

Kikutake at Nara, Silk Road Expo 19877 

 

 

 

 

 

 

 

 

 

 
 

 

 

C. Mutschler and F. Otto in Mannheim, the 
Multihalle 1975 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AWARDS FORESTRY CENTER 
- Finalist Trends 1994 Building of the Year, 
   Belgium 
- “1995 CARNEGIE INTERNATIONAL”, 
   Monolithic Architecture, The Carnegie 
   Museum of Art – The Heinz Architectural 
   Center, Pittsburgh USA,  November 04/1995 - 
   February 18/1996 
- 1996 Euro-Belgian Architectural Awards 
- The 1999 DUPONT BENEDICTUS AWARD 
   FOR INNOVATION IN ARCHITECTURAL 
   LAMINATED GLASS, AIA annual convention, 
   Dallas, Texas, May 8th 1999; (United states); 
   Special Recognition for the Walloon Branch of 
   Forestry Reproduction Material at Marche-en- 
   Famenne 
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THE USE OF PLYWOOD IN 
FURNITURE DESIGN 
JULIE RUYS 



Plywood was invented in the 1850s as a 
combination of three or more layers of 
wood. Cheap and easily accessible, it has 
been an important medium for 
experimentation by modernist designers 
from the 1920s onwards. Many important 
examples of modernist furniture were made 
in plywood. Cheaper and more easily 
accessible than aluminium or steel, 
plywood was a key material for early 20th 
century designers. 

Plywood consists of at least three layers or 
veneers of wood which have been plied 
together with the grain running crosswise to 
add strength and resilience. The earliest 
examples of plywood furniture date back to 
the 18th century, but it was not until the 
1850s that it was put into commercial 
production by John Henry Belter, a German 
emigré to the US. Using heat to bend 
plywood in three dimensions, Belter 
produced eight pieces at once. But his 
innovations were obscured: first by the 
commercial success of other US plywood 
furniture makers, like Isaac Cole and the 
Gardener Company; then by the 
experiments of Thonet, the Austrian 
furniture manufacturer widely regarded as 
the pioneer of industrial furniture 
production. 

The next advance in plywood 
technology was during World War I, 
when its quality, flexibility and durability 
were improved by research for the 
aviation industry. When the avant garde 
architects and designers of the 1920s 
searched for ways of making cheap 
mass-producible furniture, plywood 
looked like an attractive solution. The 
first breakthrough was the 1927 chair 
with a seat made from a single piece of 
plyboard by Gerrit Thomas Rietveld, the 
Dutch cabinet maker and member of the 
“De Stijl” group. A lighter version of 
Rietveld’s chair was later mass-
manufactured in molded plywood. 

The original production of plywood

“worlds most popular chair”
Thonet model 14

Gerrit Thomas Rietveld



Alvar Aalto, the Finnish architect, took 
plywood to the next stage in 1933. After 
three years of experiments, he developed 
Armchair 41, the first ‘resilient’ plywood 
chair by suspending a one-piece seat 
within its own frame. "Though buoyant as a 
spring cushion, the seat back is virtually 
unbreakable," he boasted of Armchair 41, 
which was designed for the Paimio 
sanatorium. Aalto’s plywood experiments 
were admired by young US furniture 
designers, notably Eero Saarinen and 
Charles Eames: as were the multi-
dimensional plywood designs of Gerald 
Summers, a British designer and 
manufacturer whose chairs were sold in the 
US during the late 1930s.

As students at Cranbrook in Michigan, 
Eames and Saarinen entered a Organic 
Designs in Home Furnishings Competition 
organized by the Museum of Modern Art in 
1940, with a molded plywood chair and 
cabinet. Although they won first prize in 
both the categories, producing their 
designs was problematic.  

Yet Eames and his wife, Ray, continued 
their plywood experiments after leaving 
Cranbrook for Los Angeles, where they 
set up a makeshift studio in their 
apartment. The studio had to be kept 
secret from their landlord, while Charles 
smuggled woods and glues into the 
apartment from his ‘day job’ at the MGM 
movie studio. The couple designed more 
plywood chairs and, later, leg splints for 
the US Navy made from Douglas fir 
veneered in mahogany or birch and 
modeled on Charles’ own leg.

Armchair 41 by Alvar Aalto

Charles and Ray Eames



Other Eames' plywood pieces include 
children’s furniture, abstract sculptures and 
animals for children to sit on. They then 
added an opulent dimension to plywood by 
molding it into their 1956 Lounge Chair. 

In the 1960s and 1970s, plywood fell from 
favour and as plastic became popular 
among avant garde designers. By the late 
1980s, it seemed time-warped in the 1950s 
until the young British designer, Jasper 
Morrison, unveiled an installation, Some 
New Items For The Home, at the 1988 
Deutsche Werkstatt exhibition in Berlin. It 
was a replica room and everything in it - 
except for a couple of rugs and a 
Buckminster Fuller map - was made from 
plywood: the dining table and chairs, a pair 
of armchairs and a side table, a chaise 
longue, even the walls.  

Like Gerald Summers and the Eameses, 
Morrison revelled in plywood’s flexibility 
by contrasting the rough texture of the 
walls with the sleekness of his subtly 
curved furniture. That year, one of 
Morrison’s contemporaries, the 
Australian designer, Marc Newson, 
exploited the sculptural qualities of the 
wood in the complex curves of his 1998 
Wood Chair, a competition entry.  

Both Morrison’s Plywood Chair and 
Newson’s Wood Chair were put into 
commercial production, by Vitra and 
Cappellini respectively. And the young 
furniture designers of the 1990s and 
early 2000s saw plywood as an 
intriguing vehicle for experimentation 
just as Rietveld and Aalto had in the 
1920s.  

 

 

 

Elephant chair, children’s furniture by Eames

“Some new items for the house”

Wood chair by Marc Newson



 

By disturbing the usual rules, Belgian 
designer Bram Boo aspires to create new 
ideas and emotions with a focus on 
function and aesthetic values. The result of 
this connecting theme leads to ambiguous 
things to reconsider daily habits. 
His creations are often functionally 
enriched and therefore emotionally 
surprising. 

Bram Boo got the “Designer of the year”
award in 2010. The 'Designer of the 
Year' award is an initiative by the 
Interieur Foundation and the magazines 
Weekend Knack and Le Vif Weekend. 
The award is also supported by the 
Design Museum Gent and Grand-Hornu 
Images. 
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LCW (Lounge Chair Wood) - Charles Eames - 1948 



Contemporary Belgian wood 
architecture

ROBIN THIENPONT



WOOD STACKING PRINCIPLE

A wooden walkway, which descends 
from a platform  to the small valley behind 
a villa in Southern Flanders, leads to the 
Woodland Cabin, a distant relative of the 
igloo and the small buildings one comes 
across in the mountains throughout the world. 
This single-cell space is designed for one or 
two people to spend time in, read a book or 
have a cup of thee in the midst of nature. 

On a platform next to a pond, wooden 
blocks have been stacked to form a two-
lobed space that is closed off with a glass 
wall and door. The radius is dictated by the 
lengths of the timber pieces, where each is 
an extension of the previous, and interlocking 
together so no air spaces are created. 
Additionally, a slight taper in section is created 
by this stacking, making the interior feel even 
more intimate than its small scale suggests. 
Beams that fan out support a green roof from 
which emerges the chimney of the wood 
stove. This shelter has a table and chairs 
and a bed that also serves as a cupboard.

Robbrecht en Daem architecten
Woodland cabin 

Southern Flanders 2001 - 2002



 GEOLOGISCHER AUFBAU Nendeln 

liegt geologisch gesehen einen ganzen Kontinent 

von Eschen entfernt. Am Rande der Drei Schwes-

tern, die von penninischen Gesteinsschichten ge-

bildet wurden, hat es sich auf einem Bachschuttfä-

cher angesiedelt. Die Böden auf den Schuttfächer, 

wie wir sie in Nendeln finden, sind trocken, mineral 

und skelettreich (kiesig). In den oberen Bereichen 

eher als Wald und Weiden genutzt, gegen die Ebe-

ne hin genutzt als Felder. Die sehr breite Ebene 

zwischen Eschen und Nendeln zeichnet sich durch 

moorige Böden und ehemalige Riedflächen aus.   



Nature and the landscape play a crucial part in the Provincial Domain 
project, where the nearby nature park is continued through the new buildings. 
The Youth and Recreational Domain in Sint Laureins addresses sports and 
nature appreciation on a protected site with streams, dikes and polders. 

The complex counts three wooden wings  - bedrooms, a refectory and 
stable block - in a U-shape establishing a spatial hierarchy. The three wooden 
wings are arranged around a semi-open central courtyard, that mediates 
between the building and nature. This organization of the whole complex, 
with a drinking trough for the horses and a playing field for the children, acts as 
a subtle social condenser, referring to the typical agrarian building culture. 

The pearl of the whole scheme is the manège. The structure of the stables 
is expressed in rafters that follow the expansion of the space. Although the rafters 
appear identical, each one is adapted to the expanding space.  The rafters are 
clamped to the columns and together form portals which are able to absorb the 
horizontal forces of the wind. In the lower section of the roof, the strength of the 
portals is lessened and the rafters have had to be increased in depth. The underside 
of the rafter is concave in shape. In the upper section of the roof, the strength of 
the portal is increased enabling the depth of the rafters to be reduced. This gives 
the rafters their convex shape. This generates a spatially playful undulation of 
rafters from concave to convex. Finally the form and structure was associated with 
the internals of a violin. Its undulating movement, justified by the wish for optimal 
ventilation and airiness, expresses such an impressive elegance and plasticity.

Coussée en Goris architecten
Recreational center ‘De boerekreek’

Sint Laureins 2003 - 2008

SECTION STABLES



CHANGING RAFTER SECTIONS  CONCAVE - CONVEX 



De Vylder architecten delivers projects that play 
with existing conditions while directly relating to the 
user‘s needs. With his many renovations of vernacular 
houses, Jan de Vylder demonstrates his ability to 
communicate human desire within a framework of 
limitations. Quite often those limitations are all about 
the available budget. The use of cheap materials 
such as plywood or industrial glazing are inevitable. 

An example of this working method is the 
ovo 1(4) house. The architects used a remarkable 
readymade; the prefab strut, as a budget solution for 
keeping the floors up. Apparently cheaper than your 
basic concrete or steel column. The interior finishing 
reveals the light wooden construction materials 
and gives a contrast with the older brick house.

JDV: Nothing is finished - it depends on who says it.

Architecten De Vylder Vinck Taillieu
ovo 1(4) house

Gent  1996 - 2001

PROTOTYPE FOR A PLYWOOD 

CONNECTION



UNIVERSITY OF LIECHTENSTEIN
INSTITUT OF ARCHITECTURE AND PLANNING
FÜRST-FRANZ-JOSEF STRASSE
LI-9490 VADUZ

TEACHER: 
PROF. URS MEISTER,  
ASS. CARMEN RIST-STADELMANN

STUDENTS: 
THOMAS SOBOCZYNSKI, DANIEL OSTERMANN, 
NOOR TAWAB
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        Buchhandlung, 2009)
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MODERN AND TRADITIONAL 
WOOD JOINTS WITHOUT FASTENERS

JURGEN VANDEWALLE



When seeiing most of todays so called 
traditional furniture one would think that the 
modern jointmethods used for these are ages 
old. But that is not the case; because most 
of the materials we use these days (metal 
screws, wood drills and other machines) are 
not half as old as some techniques to make 
qualitative furniture. That is why we still use 
some of those old techniques (thought out 
without the existence of metal materials and 
machines) upon today. 

Wood joints such like dovetail, lap joints, 
rabbets and tongue/groove are invented 
before carpenters used other materials then 
wood, rope, glue and a saw. They have 
specific characteristics, namely a large con-
tactsurface for the application of glue and a 
very precise elaboration. Consequentely a 
well-built fixture or piece of furniture will not 
require any metal fasteners, such as screws 
or nails. Some do not even need glue or 
rope to keep together. In either situation, 
joints where pieces lock into each other are 
stronger and reduce the chance of any future 
separation.

Those in the image below are eight 
traditional wood-joints. They are invented 
for a connection with glue, but some of them 
could be used with rope instead of glue. 
Actually, because of specific considerations 
(ecological reasons as one of many others) 
some carpenters prefere to work with these 
old techniques again. And that is not such a 
suprise after all. The traditional wood-joints 
are easy to make (even by hand) and also 
easy to join together. Some company’s, such 
as praktrik for example, do make new modern 
furniture within old style techniques. 

The result is, as showed in the images on next 
page, refreshingly simple but still very robust. 
It is clear that most of the furniture made 
without fasteners is often stronger and not at 
all harder to make. A word from the company: 
“The production requires no hi-tech, they can 
be made of natural, ecological, and healthy 
(harmless) materials, they are assemblable 
and disassemblable, they can also be fun” It 
is considered by more and more designers 
as a qualitative new approach to making 
furniture. 



Praktrik Tables

That furniture build in such an ‘old-style’ 
way is mainly quite simple is a statement 
that Cerely Furniture, an American company 
proves with their line of Kids furniture. Not 
only could kids put it together theirselfs,  
Celery Furniture’s Lullaboo line is also en-
vironmentally sustainable in material, thus 
without tiny metal connections like nails or 
hinges — it is much easier to assemble, 
safer for small fingers, and is easy to store 
and transport. The connections are simple 
mortise and tenon systems that slip together 
seamlessly and sturdily, making the furniture 
safer and easy to fold and store for a rainy 
day as the child grows up. Lullabaloo Celery Children’s Furniture

Such pieces of furniture do not presume solid 
wood, but could be elaborated with plywood 
or chipboard, and are in that way easier to 
process. Such a modernised woodjoints are 
not only used for furniture like this kind. Some 
laminate flooring, for example, are made 
in such a way that they could join together 
without the use of fasteners, a technique quite 
common upon these days. 



Next to the reconsideration of ‘old-style wood 
joints there are emerging some new types in 
the field of furniture-production. The use of 
plywood, joined with straps only, is one of 
these new connectionmethods. The image 
above is an example of designer Harry 
Hasson, where ratchet straps are used to join  
several pieces of plywood into a cabinet. 

“I wanted to create a collection that is easy 
to assemble and disassemble, but will be 
robust and look good too.” , Harry Hasson 
explaines, “All of the pieces in the collection 
are made solely of phenol-faced plywood 
held together with ratchet straps; no glue, no 
screws, just the tension of the ratchet on the 
wood.”

Strong and simple are the characteristics 
of this strap furniture without fasteners. 
The same can be told of the furniture line 
of FOBricated, with a bench (shown in the 

image on the next page), chair and table 
connected with straps. 

The designers of FOBricated; “Natural-toned, 
composite-wood boards make for a light-
looking but still-artificial contrast material, set 
against the matte-black ratchet straps that 
hold them together. In turn, these tie-downs 
recall industrial uses, and the forever-kinetic 
connotations of moving-day trailers.”

These two examples do show that this 
technique can be used in several ways, 
with several materials. Since this is a rather 
new method, the possibilities are not yet 
exhausted. 

Another promising technique is the one 
used by Adrian Bergman in his ‘Poles Apart’ 
furniture, where he connects wooden pieces 
with very precise lap joints and rubber rings.  
 

Ratchet Furniture



Poles apart 

Strap-on Bench

“Poles apart is a modular display unit 
designed to target the retail market. Each 
unit is assembled using rubber o-rings as 
its only additional fastenings. The units are 
free from any glue and are constructed from 
ash and plywood.”, tells Adrian Bergman, the 
designer, “It utilises each component so it 
can be configured and customised in various 
formations to suit its environment.  Offset 
angular holes are cut into the rails allowing 
the legs to slide through, secured to the 
surface using the rubber o-rings”

That only these rubber rings hold the plywood 
plates in their place is striking and shows the 
many possibilities with such a simple joint 

methods. 

In designing furniture or wooden elements 
producers and designers do grab to fast to 
jointmethods with fasteners. But that is quite 
remarkable, since as explained in this paper, 
wood joints without fasteners could be just as 
simple and efficient. They testify of a craftman-
ship not much seen these days. However, some 
designers do show the path...



dezeen.com
fobricated.com
inhabitat.com
praktrik.com
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Strap-on Table



CHAIRS IN PLYWOOD, 
BY YOUNG BELGIAN DESIGNERS

Emily Bouché     



Plywood boards are made of three or more thin layers or veneers of wood which are glued together, the grain of each layer being

set at right angles to that of the next in order to give the material greater strength. Light in weight and capable of being bent into 

elegant, curvilinear forms it has been in use in furniture making since the eighteenth century. Because it was so cheap, durable

and easily accessible it became an important medium for experimentation by modernist designers from the 1920’s onwards.

The earliest examples of plywood furniture date back to the 18th century, but it was not until the 1850’s that it was put into 

commercial production by John Henry Belter, a German emigrant to the US. Many important examples of modernist furniture were 

made in plywood. Cheaper and more easily accessible than aluminium or steel, plywood was a key material for early 20th century 

designers such as Gerrit Rietveld, Marcel Breuer and Alvar Aalto, as well as mid-century modernists like Charles and Ray Eames, and 

contemporary fi gures including Jasper Morrison. The Plywood technology is also today an interesting fi eld for young Belgian designers. 

Julien De Smedt _  Bone Chair _ 2011

www.jdsa.eu

Dimensions: 54 x 57 x 79,5 cm

Material: Veneer.

                       

                                                                                                                                                                                     Bone chair 

The Bone Chair is designed as the dissection of a chair, cutting away all the ballast material. What is left is Bone, a chair’s skeleton. 

Called Bone Chair, the design was developed by creating a boxy approximation of a seat and selectively removing material from each

plane.



                                                                                                                                                                       

                                                                                                                                                                                  Bone Chair, Evolution 

Marina Bautier _ Chaise & Tabouret _ 2009 

www.marinabautier.com

Dimensions: 38,4 x 42 x 84 cm 

Material: Plywood veneer or walnut.

                                                                                                                                                          Chaise & Tabouret, Plywood Veneer 



                                                                                                                                                                         Chaise & Tabouret, Walnut

This Chaise & Tabouret is designed by the young Belgian Marine Bautier for those who need an extra chair at hand, while working

at the computer. In response, an auxiliary stool coming out of a chair by magic. The upper part of the stool slides without effort into a 

groove under the chair, a small stop allowing keeping the two seats together. Given the numerous structural, functional and ergonomic

constraints, the diffi culty consisted in guaranteeing the visual lightness of the whole and in creating unity within the diversity. The two seats 

remain individually detectable but participate in the same visual picture.

Bram Boo _ Paparazzi Offi ce Chair _ 2007

www.bramboo.be

Dimensions: 63 x 70 X 100

Material: plywood, lacquered mdf, aluminium, steel

                                                                                                                                                                                 Paparazzi Offi ce Chair



The Paparazzi Offi ce Chair, along with the lazy desk and the backstage cupboard belongs to the new range of offi ce furniture called 

Homeland designed by the Belgian Bram Boo. The result of this connecting theme leads to ambiguous things to reconsider daily habits.

His creations are often functionally enriched and therefore emotionally surprising. By disturbing the usual rules, Bram Boo aspires to 

create new ideas and emotions with a focus on simplicity, function and aesthetic values. This intriguing plywood offi ce chair doubles as a 

functional storage system containing everything one may need when multi-tasking.

Diane Steverlynck _ Tight Stool _ 2009

www.dianesteverlynck.be 

Dimensions: Ø 32 x 45 cm

Material: Ash wood, PES braid.

Tight Stool

Tight stool is a wooden puzzle of legs and seat kept together with a coloured thread. This stool is inspired by the elementary binding

system people use in everyday life to place together loose elements and form, change or fi x objects. The thread is essential to the 

construction of the stool, it’s the structural binding element, but it indirectly brings a decorative note that refers to the tradition of trimming. 

With a simple element as a rope, individual elements stick together to make a seat.  The only thing required is some strength.  



aM - Sven Goemaere & Miel Cardinael _ Z u _ 2009 

www.atelierin.be

Dimensions: 67 x 69 x 77

Material: Structure in ash wood. Back and seat in Ash plywood. Cushions upholstered with Kvadrat fabric.  

Z u

With “Z u” (read ‘zet u’, Flemish for ‘have a seat’) the Belgian designers Sven Goemare and Miel Cardinael have created a light and 

comfortable easy chair. The chair has an open frame with the backside and the actual seating element mounted lightly and assembled

to each other only by a few joints needed to provide the stability framework. This gives the chair an ‘airy and light’ character and allows 

an open view on the fi ne detailing of the structural elements of the chair. The pictures below show the standard version executed in Ash 

wood, upon request the chair can delivered in Oak or Black Walnut. The “Z u”’ chair comes with a set of thin cushions with colour schemes 

selected from the ‘remix’-collection by Kvadrat.



Michaël Bihain_ Mosquito_ 2007

www.bihain.com

Material: White and black painted in gloss multiplex or fi nishing with whitened oak.

Mosquito

The Mosquito chairs are known as elegant plywood chairs designed by the Belgian Michaël Bihain. Simple and balanced designs made

out of Multiplex plywood which is basically veneer sheets of Birch or Beech wood. The chair Mosquito is the result of a thought about the 

furniture humanism and autonomy. A fi rst step towards the ‘no furniture’. The answer takes the form of a living being; an independent, 

obvious chair which gladly lends itself to play the role of a comfortable seat. The chair Mosquito is carried out starting from one only bet 

timber sheet. It can be piled up in two ways, pragmatic or graphic.

REFERENCES

modernfurnitureclassics.com

designmuseum.org

jdsa.eu
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Wood as an 
Icon

WOOD AS AN ICON
This brigdge was designed by Onix in 

collaboration with Achterbosch architectuur 
and was established in 2009. 

The governments wish to use more 
wood in their buildings was taken literarly 
in this design proces. It is sited in the north 
of Holland in Sneek and reconnects two 
cityparts. Sneek is known for their shipbuilding 
craftsmanship. Therefore the designers 
refered for the construction to the framework 
of a wooden ship.

DETAIL OF THE BRIDGE

VIEW ON THE BRIDGE





Wood 
as a sacret 

Material

WOOD AS A SACRET MATERIAL

this crematory is designed by Herman 

Zeinstra, DOK architecten and established in 2002 

in Haarlem.

Zeinstra did not only use wood to design a 

light construction which gives a sacret shadowplay 

but also used the isolation characteristics of wood. 

The symmetric constructive frames of the ceremony 

building stick inside aswell as outside the building.

VIEW TOWARDS CEREMONY SPACE





TOPIC  1

Wood as 
Space 

Intervention

WOOD AS SPACE INTERVENTION

this installation was designed and made 
by Frank Havermans in Fort Asperen in 2009.

This space intervention in the main hall 
of the old fortress was part of exhibition called 
‘retreat’. Apparently in the winter rare bats are 
fi nding there shelter in this building. To remind 
one of this fact he hang this object made of 
plywood and steel cables.

VIEW INTO MAIN HALL

DETAIL OF PLYWOOD CONNECTION



WOODEN MODEL OF INTALLATION



WOOD AS SPACE INTERVENTION

this installation was designed and made 
by Frank Havermans in Fort Asperen in 2001.

The 3 types of beams do not touch 
eachother but are hold in place by a black 
cable.

It is an inversion of the architectural 
principal wherby structure supports space. 
Here it is the structure that is supported by the 
new space formed by the black cable.



FRANK HAVERMANS TEMPORARY INSTALLATION AT ‘ DE NEDERLANDSE CACAOFABRIEK’, 2001



FRANK HAVERMANS TEMPORARY INSTALLATION AT ‘MIJN DOMEIN’ ART EVENT, 2005
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NORWEGIAN 
WOOD

Wood constructions have a long tradition in 
Norway. This is mainly because wood has 
always been very available and therefore 
there has been a long experience with the 
material and it has been established a great 
amount of knowledge about its constructional 
possibilities. One of the best examples is 
the Norwegian stave churches, for example 
Borgund, where everything, even the 
ornaments, has a constructional purpose.

Wood has always been the main material 
in Norwegian houses. In earlier times the 
longhouses, for both people and animals, 
were made by framework, with soil and stones 
on the outside of the wall to contribute to 
better isolation. Later, since 900, cob work 
became the usual technique in the Norwegian 
dwellings, mostly because it had better 
isolation capability than the thinner framework 
walls and was therefore more suitable for 
the cold Norwegian winters. The traditional 
Norwegian homes were made in cob work 
and sometimes they had an entrance made in 
framework. The premises on the other hand 
were often made in framework because the 
requirement of isolation wasn`t as important 
here.

From the 16th century timber framework 
was used in Norway. At first it was used 
in barns and boat houses but later also 
in dwellings.  Several city fires in the 16th 
century made it mandatory with half timbered 
framework. A timber framework construction 
consists of  pillars, sill and stiffening 
diagonals. Between the pillars it was a 
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Flisa bridge over the river Glomma. It has three spans with a total length of  196 meters and 
the longest span is 70 meters. It is a framework bridge made with impregnated laminated wood.



distance of approximately 1 meter. This kind of 
construction was common until the beginning 
of the 18th century. 

From the 19th century there were tried 
different approaches too further develop 
the framework construction. After 1950 
mineral wool really made its entrance in 
Norway. Today framework with pillars and 
a distance of 60 centimetres, with mineral 
wool in between, for isolation purposes, is 
the absolute most common technique in all 
new dwellings. The modern framework walls, 
ballon framing, consists of mineral wool, 
exterior and interior cladding, furring strips 
which provides ventilation, a wind barrier and 
a vapour barrier. The center distance of 60 
cm is used very consistently and is a building 
standard. Most often the architect takes this to 
consideration while drawing houses, because 
many products are adjusted to this distance. 
The width of mineral wool is adjusted to 
this distance, that is also the case for most 
closets, refrigerators, ovens and sinks. So to 
some degree the building technique provides 
direct consequences for the architecture.

It is also possible to get framework 
modules which is built and isolated at a 
factory and can easily be put together at the 
site. Finnish architect Sami Rintala is using 
this technique at his home in Bodø, which is 
currently under construction. The framework 
modules are produced at a Norwegian factory 
called Norvegg. The advantage with this 
method is that the elements are produced 
under very controlled circumstances. It is also 
possible to finish the entire wall with windows, 
doors, isolation and cladding. This minimises 
the work hours at the building site.

Another alternative to the framework 
construction is the use of massive timber, 
which has been more common in the later 

Svartlamoen community housing by Brendeland and Kristoffersen is a 
housing project in Trondheim which was constructed in 10 days using massive 
prefabricated timber panels clad in heart pine wood. 
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years. Massive timber elements is planks put 
side by side, or in cross and then stacked on 
top of each other and joined together with 
glue, dowels or steelbars. The wooden planks 
forms a building element which normally is 120 
centimeters wide  and from 3-4 meters up to 
13-14 meters long. Massive timber has many 
qualities, it provides a great degree of flexibility, 
is easy to adapt, has good resistance when 
it comes to fire and also good environmental 
qualities. 

Laminated wood is another step forward 
when it comes to wood constructions. Laminated 
wood consists of several wood segments that 
are glued together and therefore makes bigger 
cross-sections and longer components possible, 
which again provides longer possible spans. 
The Norwegian laminated industry started 
after 1960. Norwegian laminated wood most 
often consists of 45 mm thick pine  or spruce 
segments. Laminated wood is first of all used 
for constructional purposes, as primary or 
secondary constructions in big buildings and 
wooden bridges, as beams, ceiling girders, 
columns and timberwork. A big improvement was 
the possibility to produce laminated wood with 
different forms, not only straight beams, but also 
curved ones.In the expedition hall in Oslo Airport Gardermoen big, curved laminated 

wood beams are used and makes the span of 54 meters possible. 
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STAVE 
CHURCHES

The stave churches are probably the 
best known and most impressive examples of 
traditional, norwegian wooden architecture. 
They are small in size, but considering the fact 
that all of them were buildt during  the 1100 
and 1200th century, and some serve as main 
church for a congregation even today; size 
really does not matter.

In norway there exists a long tradition in 
using wood as the main construction material. 
The vikings lived in houses rised of so called 
staves (pillars/columns), covered in peat. The 
staves held the roof, and they vere embedded 
in the ground. Although the lower parts of the 
staves usually were covered in tar, the wood 
would eventually rot. The construction were 
based on the staves, and thus, whole or big 
parts of the construction would have to be 
replaced. 

In the stave churches, one can follow 
the traces back to the viking long houses, 
as the staves still serve as the main part of 
the construction. However , some important 
progresses has been made,;most importantly 
the introduction of ground sills, in which the 
staves, or pillars, are fastened. This means 
that the staves are risen above the ground 
and therefore less likely to rot. The ground 
sills could much easier be replaced, and the 
damages would strike one piece of timber 
instead of all the pillars.

The stave churches are skeleton 
constructions were the main system consists 
of massiv staves (pillars) in the corners and 
wooden tiles between. (see illustration of the 

HEDDAL STAVE CHURCH IN NOTODDEN MUNCIPALITY IN TELEMARK IS 

THE LARGEST STAVE CHURCH IN NORWAY. IT WAS CONSTRUCTED AT THE 
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BEGINNING OF THE 13TH CENTURY, AND TODAY IT SERVES AS CHURCH FOR THE CONGREGATION OF NOTODDEN



viking house) The larger and more developed 
churches – the ones that still exist today – 
consist of two ground sill frames – one outside 
of the other – and a double system of staves 
- one outside of the other. (See drawing of 
Kaupanger stave church below)  The inner 
system forms a nave, and instead of tiles 
between the corner staves, more staves 
between creates an arcade separating the 
nave from the outer system – and aisle going 
all the way round. The nave staves support 
the main roof, and the outer corner staves 
with tiles in between support the roof of the 
surrounding aisle. Stave churches served as 
a hall for the community, and they were not 
isolated. The shape of the plan was often 
rectangular due to the church ideals, and on 
the eastern side the connected chancel was 
square in plan, working as a construction of its 
own. 

The old norwegian building and 
crafting traditons are not the only influence 
to the appearance of the stave churches. 
The characteristic qualities of the wood 
as a material and the requirements of a 
church are others. (Shape of plan and so 
on) Furthermore, the stave churches being 
among the first christian buildings in Norway 
(norway were christianized in the years 
960 – 1030), one can see clear evidence 
of influences from christian buildings on the 
contintent. Paradoxically, many of the ideals 
of the norwegian stave churches were stone 
churches, thus one can see ornaments in 
the stave churches that are typical for stone 
architecture. Example: the dice capital of  the 
arcade staves and the ornamenst of Urnes 
stave church in Luster  in Sogn og Fjordane.
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T h e  v i k i n g  h o u s e  –  s e c t i o n  a n d 
d e t a i l  o f  w a l l  w i t h  w o o d e n  t i l e s 
b e t w e e n  t h e  s t a v e s  a n d  p e a t  a s 
i s o l a t i o n  o n  t h e  o u t s i d e

K a u p a n g e r  s t a v e  c h u r c h 
f r o m  S o g n :  s e c t i o n ,  p l a n  a n d 
s e c t i o n + p e r s p e c t i v e .



LAFT
Laft is a way of construction with timber, 

known in Norway from the Viking age, around 
900 years after Christ. Up to the mid 1800 it 
was the dominating way of house building in 
Norway. We can still find over 900 years old 
preserved longhouses. These are protected 
as cultural heritage. We believe that this way 
of construction was brought to Norway from 
Eastern Europe, where we know them from 
prehistoric time.

The logs are put horizontally on top of 
each other, and in the corners they are cut 
to fit each other perfectly. The joint could be 
designed in many different ways, and different 
parts of the country have their own traditions. 
It could be simple V-shaped cuts, or advanced 
cuts to establish stability. Between the logs it 
could be used moss or different types of wool 
as isolation.

Because of the way the logs are put 
on top of each other, whit nothing more than 
gravity to hold them together, the log houses 
were perfect to be dismantled. They could 
easily be moved, stored or sold, and the 
timber could also be used in new or other 
constructions.

The timber used to this construction was 
mainly spruce and pine, because of their long 
and straight-growing trunks. The logs could be 
kept round, or they could be slit to a different 
cross section.

During the years it became more and 
more common to clad the log houses with 
board cladding. Both to protect the logs, and 
as a measure of status.

In the late 1800, architects in Norway 
opened their eyes for this tradition and created 
a new style named dragon-style, based on this 
old tradition that became very popular. Hand hewn logs. These joints are of an older type, made by hand.
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When the use of mechanized saws, other types of joints became common. This type of joint was called comb-laft, 

and made it easier to cover the corners with panelling, which was very much in vogue in the 1800s.



NEW WOOD
Wood is a raw material that has proven 

to be well suited to prefabrication. Numbered 
parts, assembly and reassembly has been in 
use in Norway at least since the widespread 
adoption of lafting-techniques sometime 
around the 900s. 

Today, more advanced methods of 
preconstruction and preproduction, such as 
Computer Numerical Control and parametric 
modeling, have made more complex and 
extravagant projects utilising the inherent 
properties of wood. CNC and CAD makes it 
possible to model and make parts that are 
presice, and to control how they respond to 
forces in a predictable way.

We have chosen two projects from 
NTNU’s home town of Trondheim. One of 
them is a student project that utilised CNC 
production, the other a project that uses 
wood in a way that has more in common 
with masonry than with the traditional log 
constructions we have seen earlier.

The use of wood in new projects is a 
matter of pride for many norwegian architects, 
helped by interest and research organizations 
such as TreSenteret at NTNU, Trefokus and 
TreTeknisk.  These help raise awareness, 
knowledge and use of wood in both traditional 
and new ways. At NTNU, both advanced 
courses and 1st year students work directly 
with wood, designing and building full scale 
projects, frequently sponsored by both the 
research centre Tresenteret and the wood 
industry.

This fireplace for a kindergarten in Trondheim by Haugen & Zohar was made by 34 x 76 

mm sections of pine, with oak spacers. Though the pieces are simple, advanced modeling 

was nescessary to compute the diameters of the circles and the chimney effect of the final 

form. Not to scale.

11



Finished in 2006, the Camera Obscura was the result of an advanced course in 

wood and prefabrication called 1-2-TRE at NTNU. The students designed and 

modelled a wooden construction that was produced by two local sawmills on huge 

CNC-controlled machines.
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VIKING SHIP
CONSTRUCTION

SIGNE HERTEL

The warriors who came from the countries 

that we call Denmark, Norway and Sweden today, 

had not been remembered as well, had it not been 

for their ships and the ability to pick and choose 

where to attack. The Vikings who lived in the North 

around the 8th-11th century AD had then only been 

a footnote on history’s page. So it is not strange 

why people have been interested in the construction 

of these vessels for many years.

In the beginning of the 1960’s archaeologists 

recovered 5 ships from around 1000 AD from the 

bottom of Roskilde Fjord, Denmark. This resulted in 

the opening of the Viking Ship Museum, designed 

by architect Erik Christian Sørensen, in 1969. 

It was troubled times in the late 11th century 

and the ships had been sunk to establish a series 

of blockades in Roskilde Fjord, to protect Roskilde, 

which was the capital of Denmark at the time, 

against attack from sea.

�������������������������������������������

well preserved under the water, which together 

provide a unique impression of Viking shipbuilding 

skills and craftsmanship.

VIKING SHIP FOUND IN ROSKILDE FJORD AND PUT TOGETHER

VIKING SHIP MUSEUM, ROSKILDE

RECONSTRUCTION OF VIKING SHIP

VIKING SHIP MUSEUM, ROSKILDE
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CONSTRUCTION                                
The Viking Ships were made from different woods. 

Only the greatest warships were always made 

from Oak, not only because of its strength, but also 

because the tree was sacred to their warrior God 

Odin.

Different parts of the ship came from different 

parts of the tree. The Vikings selected large trees 

that hadn’t twisted to much as they had grown. 

Almost nothing of the tree would be wasted. The 

main part of the trunk would be split using wooden 

wedges and then these slices were then trimmed 

into planks. This way the carpenter is working with 

the wood so as to get the greatest strength out of 

it. (01)

They also took advantage of naturally grown 

‘joints’ where branches grew from the main trunk. 

These are stronger than man-made woodworking 

joints, and avoided the need for glue and clenched 

nails in the construction.

A large log may not be turned into just planks, 

as the carpenter might leave half of the tree unsplit 

for bigger parts of the ship like the Keel, Ribs or the 

Mast Step.

Logs are split rather than cut, 

as the split always follows the grain 

and doesn’t cut across it.
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THE TOOLS that were used were axes 

of various kinds, hammers, wedges, chisels, 

drawknives and planes with saws only occasionally 

being used.

Iron was in those days as expensive as 

silver are is to us today. So sometimes parts would 

be held together with Trenails, wooden pins that 

were split and wedged to hold them in place. Also 

it wasn’t unknown for the ribs for example to be 

 ���������� ����¡����¢�����¢��������£������¡����

soaked in pitch to preserve them.

This will enable the hull to twist in the water, 

and absorb some of the wave energy without over 

stressing the hull.

 THE KEEL AND END POSTS     

Whatever the carpenter decided to make the hull 

from, the keel and its end post extensions were in-

variably made of oak. On most ships, the Bowpost 

and Sternpost were specially shaped to accept the 

ends of the Strakes or planks.

 This was because the shaping of the 

� ��¤���������������¥�����������������¡��������

expensive in timber - and you could get a better 

seal with the larger sealing area provided by a 

shaped post.

 The inward tapering and narrowing of the 

ends of the Strakes created the upward curving 

nature of the Viking hulls. So that the style of buil-

ding was essentially the cause of the Viking ship‘s 

outline.

 The Sternpost was a very large piece of 

¡��������¦��������������� ����¦������������������

ship‘s bow and stern. This in turn dictated the 

length of the ship, so trees big enough to make 

these special posts would have been very valuab-

le.

A complete oak Sternpost, cut 

with some very precise symmetry.

Trenails used to anchor ribs 

and strakes together.

An example of strakes lashed 

¡����¢�����¢�����¢������������¢�§



THE BODY                                         
Once the main timbers had been chosen and 

carved from the solid wood, the construction of the 

Hull or body of the ship could begin.

The Keel, the lowest and most central timber, 

was the primary and most important timber in the 

ship. It ran from one end to the other as a single 

piece of wood, with the Bowpost and Sternpost 

being attached at either end.

It would be constructed lying the correct way 

up on in situ near the riverside. The posts and keel 

would then be joined with iron roves to start the hull, 

with the three main sections being wedged securely 

upright with wooden props.

��������������������¤���¡�¥ �������¢���������

and clamped in place, holes drilled through both 

pieces of wood and iron nails driven in hold the 

Garboard Strake into place. The Garboard Strake 

������������������¤�������¨�������������£�������������

�����������©�ª�¢ ��� ��¤�¬��������������� ����©�ª�¢ ��

keel.

There is always the tendency for the ship to 

leak at this point. To counter this, animal hair rolled 

in hot Pitch (made by boiling birch roots to obtain 

the roasted sap) was trapped between the edged of 

the joint.

����� ��¤�¡�������¨��� ��©�����������§��������

a sloping top edge with a groove cut in the lower 

edge for the Caulking of pitched animal hair. The 

top and bottom were not straight, but cut to follow 

the line of the hull in any particular place.

Once the Strake had been shaped, it was 

clamped into place.

The nail is driven through holes that’s been 

drilled already beforehand. If you don’t do this the 

wood will almost always split.

All Viking ships were made by this method of 

overlapping the edges of the Strakes and riveting 

the overlap section together. It’s called Clinker 

¢¥� ���¦�����¨�¤����¥  ����������� �¦�������©�ª�¢ �£�

�¥  �������¡�  �©�ª�����¢��������������������¡����¥��

breaking or letting too much water.

Another strake is wedged in 

place ready to be permanently roved 

onto the emerging ship.

An example of roving. You can 

also make out the complex cross-

section of the Strake.
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THE SCARF JOINT                           

Usually, planks are too short for a complete strake, 

especially on a large vessel, so they are joined 

together with a Scarf Joint. The planks have to 

be drilled and riveted together side by side with a 

diagonal chamfer at their ends.

 THE KEELSON OR MAST STEP 
�����������¥  �������������������¢��¥���¦��������� ��

or strakes sewn to the ribs using cord, the mast is 

slotted into place, sitting against the Mast Partner 

or ‘The Whale‘ at deck hight. 

 This timber seems to have only been 

used on decked ships, spreading the thrust from 

the Mast through the rowers Thwarts (or the seats 

that straddle the ship) and the Ribs to the Hull.

 This was the technique that dominates in 

the older style of Viking Ships.

Later it was evolved into a less cumbersome 

method where the mast Partner is done away with, 

and replaced with the expedient of supporting the 

Mast at the same point with a beam that ran cross-

wise across the ship, achored to the upper Strakes 

at roughly the mid point of the ship. The rest of the 

support came from the lines or Strays that ran from 

its apex to various anchor points in the ship.

A Scarf Joint roved through 

from either side.

The older style ships used 

very heavy timbers as here with the 

Keelson and Mast Fish to anchor the 

mast in place.

In later style ships, the reliance on 

huge timbers to support the mast was 

replaced by rigging and lateral struts.



STEERING OARS AND DRAGONS                         
Aside from the hull, there is the steering oar. There were various 

shapes and it seems to have been a matter of taste which one you 

used.

The Cabes, known today as Rowlocks, were carved out a 

single piece of wood at the point where a branch left the tree trunk. 

The fork of the branch acts as the backstop for the oar. The small 

hole through the Cabe takes a rope which loops around the oar 

keeping it up against the Cabe.

Today, in wood, Shipwrights would use a pre bent and shaped 

laminate to achieve the same end.

At the ends of some of the cross members that brace the 

ships hull laterally, three knees are used to help support the cross 

member and keep it in situ.

At different parts of the hull, the carpenter would use different 

¨������������ ���¦�������¢������ ���§�������¡����� ¡�������������

these vessels after the hull was build and previous graphics show 

them tied in with larch roots and also they are trenailed into place. 

All the ribs and the components known as Knees were cut from 

curved parts of the trees where a branch met the trunk.

One of the most prominent parts of the Viking ship would be 

�����¦¥������§��ª�����¡���������¤��¡�����������������������������

existed. We only have references to them, but none have ever been 

found from this period.

The two most regurlarly quoted and depicted images of 

�¦¥��������������������������¨�������¤��¦�������£������������

�¦¥�������§�

���������������¨��������������� ������� ¦�¥¨����������¡����

the British Museum. But it is securely dated to the 6th century AD.

�����������������¨��������¢��¦��������������¢��¥���¥ �������

of Viking carving, but is too small to be a ship head.

¥�����  �¡����������������������������������������  �����§����

they existed, only a small elite would have carried them, and they 

would have all been warships.

One reference states that ships were obliged to remove their 

‘heads‘ prior to entering a foreign port as a sign of their peaceful 

intentions.

������������¢������ �����������

other half of timber that it was cut from.

A ships dragon 

head, from the 

version carved for 

Hedeby museum.
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OTHER WOOD CONSTRUCTIONS FROM 
THE VIKING PERIOD                         

The Vikings did not only build ships, but you can 

recognise the same techniques when you look at how 

they build their houses and other wooden constructions.

Great examples are the Viking fortress Trelleborg 

in Slagelse, Denmark, where there has been build a 

reconstruction of one of the houses from the outline of 

the original buildings.

And the Kanhave Canal that provided the Vikings 

with a faster  escape cross the island of Samsø should 

they be attacked in the natural harbour in Stavns Fjord.



Half Timbered
The building tradition Half Timbered, was the most 
used construction method from the late Middle 
Ages (1300 - 1450 ) Its popularity was ensured by 
its flexible nature, changing a door, window or 
even adding to the structure was easy.
 A half timbered house is a skeleton of load 
baring wood structure “a frame” it carries the roof 
and keeps the walls in place. 

Half timbered houses is in many ways also a 
predecessor for prefabrication, construction in 
elements able to be produced close to the materiel 
/ forest and then transported to the optimal location 
for the house. The timber would be put into place 
often guided after an engraved system visual on 
the timber. Afterwards the “prefabricated” structure 
where filled out with more local materials wicker-
work with clay, brick or plaster to complete the 
envelope – Creating a national housing system 
with a local distinction.



The half timbered construction was established according to a modu-
lar system. The modules across as bindings, and sections along the 
house creating a volume. with this modular system it was possible to 
expand the house, adding a window, doors, partition walls etc with-
out changing the character of the house.

Before the half timbered construction is put together creating the 
construction of the house, the timber is molded, shaped and cut by 
axe and saw in the right lengths and joints. the nature of timber joints 
has three dominating categories. Bladning - Kæmning - Tapning



Joints, KARCH workshop 2010



ESPANSIVA
Espansiva is a standardised additive system for low cost, low density rural housing from 1970 by Jørn Utzon. 
It was an attemp on developing and producing wooden components for dwellings, based on modules that 
together create single storey homes. 

Exploded diagram of the post and beam frame.

Exploded diagram of infill panels.

The additive system is based on modules of three standard room sizes:

1: 3000x2016 mm  
- Bathroom / WC / lobby

2: 3000x3216 mm  
- Single bedroom / study / kitchen

3: 3000x5016 mm  
- Double bedroom / living room

These modules are small pavilions with a post at 
each corner and a standardised roof pitch at 17.5 
degrees. The system creates a simple series of 
portal frames created from a series of prefabri-
cated elements.

The load bearing structure is made of glulam 
(glued laminated timber) and the module sizes 
can be created from the same section timber. The 
roof is made of plywood panels and the floor is 
concrete. The modules are above ground and are 
placed on underground prefabricated concrete 
elements. The horisontal additive nature of the 
system means that a larger plot size is required if 
more space is needed.

Espensiva modules enable simple and varied 
spatial arrangements to be created with minimal 
structural intrusion into spaces. When units are 
placed together they have a 120mm gap between 
them which is an interface for partition walls.



A wide variety of house types are possible when combining the mod-
ules and the single modules can be internally configured for numerous 
uses. Being able to individualize a prefabricated house in a flexible 
way is the core in the Espansiva system. 

The project was never realised, though. The Espansiva system had a 
lot of waste of material, construction work on site was to comprehen-
sive (for example, electronic installations had to be excecuted on site 
as they were not a part of the modular design). Only one test house 
was build in Hellebæk, Denmark. 
Kim Utzon, Jørn Utzon’s son, is stil working on developing the Es-
pansiva system to a comtemporary industrial product. Test house floor plan.

Test hous interior (living room and dining room).



Test hous interior (living room and dining room).

Test house interior
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