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The Otaniemi Campus, designed by Alvar Aalto in 1949
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Introduction

Gallery A4 Director
Ei Kawakita

This is the fifth installment of the World's Architecture School series. The
proceeding four installments were Design Teaching at MIT, Educating
Architectures : Reinventing Architecture AA School, STUDIO PETER
MARKLI ETH, and PLATFORM 5 HARVARD GSD. Each university has differ-
ent themes and sets distinctive goals for education.

Architects are required to cover an increasingly wide range of areas, from
environmental issues and urban issues, to reconstruction issues after
natural or human disasters. To respond to these issues, university educa-
tion programs must broaden their range and incorporate a variety of
knowledge, values, and skills.

Aalto University is a Finnish national university established in 2010
through the merger of three universities: Helsinki University of Technol-
ogy, the Helsinki School of Economics, and the University of Art and
Design Helsinki. The objects that can be found on the campus are mostly
designed by Architect Alvar Aalto. They are excellent examples set in an
environment in which the students can directly contact architectural
works as well as the surrounding nature.

As everyone knows, Finland boasts the world’s top educational standards.
The Finnish people’s interest in education is high and they are committed
to it. The “Wood Program” that we introduce in this series is dedicated to
wooden architecture. The course is taught in English, not Finnish, to the
students from around the world. The classrooms have a full set of
machine tools for woodworking and metalworking, 3D cutters (CNC), and
other tools, as well as a dedicated staff member for each tool. This shows
that both practice and theory are emphasized. The program exclusively
uses locally grown wood. The introductory education program involves
studying old houses in Finland. Thus, the program is strongly concerned
with localities and the history of the country. This is the basic focus of the
program, although the final goal is to explore and study the potential of
wooden structures in modern terms.

In modern society, information networks are developed and materials can
be procured from everywhere in the world. The Wood Program can help
students go back to the basics and remind them of the importance of
asking, “What is architecture? What is material?” and so on. They touch,
smell, cut, and bend wood. These valuable experiences will be
remembered.It was impressive that the professors said that the students
who studied in the program were expected to reconsider their own mate-
rials and traditional techniques after they went back in their countries.

| hope that the visitors will explore the great potential for wood. | also
hope that this exhibition will raise interest in, and provide hints on,
“monozukuri” education.



Whether manually driven or numerically controlled, students gain familiarity with the tools and techniques that are needed to realize
their work. The aim is not to master the conventional practices of a carpenter, but to develop a specific understanding of the limits and
possibilities that materials and tools present.
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The Challenge of Wood Architecture
Professor,
Head of the Department of Architecture

Pekka Heikkinen

Learning to build with wood

In 1987, as a young student, | was planning the renovation of a 67-year
old wooden house. My old Professor suggested that | should examine the
condition of the building before starting the design process. As |
burrowed through the structures using a crowbar and a knife, | started to
fall in love with the finest of all building materials: wood.

A few years later, | made it my goal to become the leading Finnish
authority on wood within ten years. | quickly realised that this was an
impossible goal to achieve: Wood turned out to be a more complex
building material than | had imagined, making it all the more interesting.

Learning to use wood

Wood architecture and construction is much more important part of
learning at Aalto University’s Department of architecture now than it was
in my student days. The Wood Program aims at creating similar urge for
the students: An interest to learn more about wood.

However, teaching wood architecture is an exception among universities
around the world. Although the demand for the use of natural building
materials is increasing globally and knowledge of how to use wood is
becoming more important and valuable in architectural design and
construction.

The attraction of wood

Wood has been used for building for the last 16,000 years, which shows
that it is a good material. But it is not a perfect material, its use calls for a
careful and respectful attitude. It is a sensitive and vulnerable natural
material, but a wooden building that is well designed and well-kept will
last for hundreds of years.

The importance of special expertise cannot be overstressed. It is essential
to apply knowledge and skill, and the design of a sound wooden house is
a process that calls for systematic organisation, sensitivity and creativity.

The future of wood

The history of building in wood is so long that the properties of wood and
its impact on people and the environment are known through and
through; this is extremely important in this age of modern, synthetic
materials. Wood is the only renewable building material that is of global
importance. In order to grow it we need carbon dioxide from the
atmosphere, minerals and water from the earth and energy from the sun.
These ingredients produce oxygen and wood. Here in Finland, another
tree is grown to replace every one that is taken down so there is no need
to save on timber !

Wood is not a modern material. It is ancient, but at the same time one of
the most important building materials of the future. Demands for energy
saving and increased use of renewable building materials are going to
increase the popularity of timber construction more than ever.
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Servin Makki
(Heikki and Kaj Siren, 1954)

Otaniemi Chapel

(Heikki and Kaj Siren, 1957)
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The Main Building
(Alvar Aalto, 1965)

Dipoli Student Building

(Reima and Raili Pietil, 1966)

New Arts Building 'Vare'
(Veerstas Architects, 2017)

School of Architecture
(Alvar Aalto, 1965)

The Wood Program began at Aalto University in 1994 as a design+build
studio in the Department of Architecture. In 2001 it was expanded into a
year-long curriculum of lectures, excursions and workshop exercises that
attracts students from around the world who come to study wood in a Finnish
architectural environment.

Centered in the Department of Architecture at Aalto University, the program
introduces students to the ecological, technical and architectural properties of
the material through an all-round view on the chain of wood construction. The
program begins with a tree in the forest and ends nine months later with the
opening of an experimental woaden building. Throughout this time, emphasis
is placed on learning achieved through practice and execution. Small design
tasks and full scale studies help the students build skills and knowledge to
execute projects for sites and situations.
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30 Wood Program projects built from 1994 to 2015

Following World War Il, the Helsinki University of Technology (now Aalto
University) maved its facilities from central Helsinki to Otaniemi. Renowned
Finnish architect Alvar Aalto designed the campus plan as well as the main
administrative building which opened in 1965.

Other buildings including the School of Architecture and the main library were
completed in subsequent years by Aalto and numerous other buildings were
added by other prominent architects including the Dipoli student center
(Reima and Raili Pietila, 1966) the Otaniemi Chapel and Servin (Heikki and
Kaija Sirén, 1957) and the new Arts building currently under development by
Verstas architects.



A’ Gallery Installation,Photo : Shouma Kousai



Each year, the program begins with a trip to the forests of central Finland where students select and harvest a mature pine.

7077 LIZBFE FEDRRLIMRDARERA T RIRT Bt 71257 FREOBRNENF BT ENSIRENE T,

Evo forest at the Hdme University of Applied Sciences, Central Finland
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The Wood Program at Aalto University

Aalto University/Instructor

Philip Tidwell

Architectural education is under constant change. As new materials,
techniques, and design platforms reshape the practice of architecture
they place new demands on architectural education. And as the field of
architecture expands, it confronts new problems and defines new limits
for the work of architects and designers. At the same time, these
changes reiterate some basic questions of architecture: What is the
relationship between architecture and building? How does material
influence form? How do we translate from drawing to building and what
happens in this process?

Aalto University’s Wood Program addresses these questions in a manner
that is at once highly specific and surprisingly broad. Over the past 20
years, the program has developed from a simple design build studio into
a full year curriculum of study centered on a specific material-wood. This
closely framed approach presents a view of architecture that is sharply
focused, but intimately connected to a broader context of history, engi-
neering, material science and ecology. Rather than focus on a particular
technology or tecnique, the program begins from the simple idea of a
single tree in the forest and culminates nine months later in the realiza-
tion of an experimental structure.The curriculum that structures this
work requires students to move constantly between lectures, design
studios, testing laboratories and workshops. In each of these contexts
they encounter differing perspectives on their work and the role that
wood or in fact any material ) plays in the design of buildings.

This material foundation of learning refers not only to wood, but also to
the basic physicality of architecture and the engagement of the body in
design education. Through numerous full scale exercises, students
experiment with the systems, techniques, and processes of production.
They feel the weight of material in their own hands. They test how it
bends, twists and splits under pressure, they feel the variations in surface
produced by treatment and tooling, and they develop an understanding
of its strength in different variations. The aim is not to master the
conventional practices of a carpenter, but to develop a specific under-
standing of the limits and possibilities that the material presents. Rather
than producing highly-educated crafts people (master wood-workers ),
the Wood Program aims provide students with a particular manner of
thinking and working, one that conceives of building as a means of
architectural invention. In this sense, architecture is presented as a
synthetic way of thinking that extends outside the boundaries of any
one discipline.

The Wood Program opens a window into the many possibilities of
timber construction today, but it also presents an important way of
thinking about design across a range of scales. Whether we build in
wood, concrete, steel, glass, aluminum or carbon fiber, architecture
demands competence, skill and sensitivity to the behavior of materials.
We encourage students to develop these skills by asking them to enter
deeply into the experience and life of one material to develop their
designs and themselves through continuous questioning, study and
hard work.
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Architecture Education in Japan
and Wood Program in Aalto University

Architect,Professor,
Keio University,
Graduate School of Media and Governance

Hiroto Kobayashi

In my school days, my main assignment for the design practicum was to
study architecture in relation to various architectural programs. As | recall,
the process consisted of building mockups at various scales, such as 1:100
and 1:50, and forming an idea into a shape while examining the space
that emerged from the original concept. | never thought of building a
life-size, 1:1 mockup to study the space | envisioned.

The Wood Program at Aalto University, Finland, is a course on monozukuri
(making things) in which students from around the world study the
creation of space using wood materials for one year. The course is taught
based on a highly practical educational policy: students are allowed to
spend ample time forming their own idea into a space while carefully
examining the very nature of the wood materials. When | visited Aalto
University this February, the students in the program were designing a
pavilion to be constructed in the art museum’s plaza this summer. The
roof of the pavilion will be supported by columns comprising several
bundles of bent wood. The students built a life-size mockup to examine
the bent-wood columns’ strength, repulsion force, expansion and
contraction from drying, and other characteristics. Based on the results of
their examination, they altered the design. This process was repeated
until they had created the optimum form.

If architecture is a process of taking an idea in one’s mind and forming it
into an actual space based on a range of engineering verifications, then
traditional architecture education may have unconsciously omitted the
last step: creating a mock-up using actual materials. Whenever |
remember the students wrestling with actual wood, | think that Japanese
architecture education also needs to include this process of
understanding. Students should examine, with all of their senses, a
mockup that closely resembles the structure to be built. This process can
help students to understand architecture as something real and familiar.

While the architecture field has benefitted considerably from
computerization, there is concern that the process of thinking while
making things with one’s own hands might be neglected. The wood
program attempts to create a space made of wood by repeatedly
modeling the structure. This approach can be an essential practicum in
architecture education that takes into consideration the continuing
development of information technology. If Japan’s architecture education
had a similar program that uses wood, students could understand how
traditional Japanese architecture has developed over a long period and
how those traditions are relevant to modern challenges.
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Over the past twenty years students in the program have completed 30 full scale building projects that vary in scale and
purpose. These have in turn received various forms of recognition, including the Finnish Wood Award, the Helsinki ‘Rose for
Building’, the Finnish Association of Architects” Sustainability Award and the Finnish Cultural Foundation’s Rantasalmi Prize.
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30 Wood Program projects built from 1994 to 2015

Though projects vary dramatically in size, purpose and form they are all developed with a spirit of experimentation.
Students not only enter deeply into the life of one material, they also gain the skills and ambitition necessary to develop
themselves as architects.
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Architectural Design:

Antti Lehto, Teemu Seppanen & Antti Autio,
Anna Bevz, Uula Kohonen, Sini Meskanen,
Aleksi Niemelainen, Anita Nummi,
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The pavilion is formed from four plywood arches, 135 birch plywood triangles
and the laminated glass elements joined to them. The structure of the outer
walls is prestressed with carbon fibre running through the joints. The plywood
triangles prevent the glass from bending and enable the structure to be
assembled with hidden fixings. The plywood side trusses strengthen the sides
of the shell and transfer load to the foundations.

The testing of computer-controlled production technology was the starting
paint in designing the building. The shape of the pavilion was found using
models de on the basis of 3D modelling. One requirement was achieving a
sufficient surface for the e and dome for the stressed-skin structure. The
computer-modelled plyw and glass sections cut using an CNC
machine tool. The lightness of the birch plywood triangles was highlighted with
a translucent finish. The external glass is clear and the internal surface of the
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LoutSalofengas At atSikela BBELTT TRV LEMEOBHNE PAL LT TNV YFTHA recessing the L steel of the comers into the plywood {russ members o
VA —IDARY FOFHDEHR/ N A E LT RAEN
— :

KUPLA

ORSERVATION TOWIER VITSBREZT—EN\R T Y FDESBEAY Y IDT LIV THY. ﬁﬁﬁ 60 x
PPt 60 mm 0/ \ A HEES THERE T 5 L T2 COBRIEb o GESE
KORKEASAARI ZOD ISLAND 0ofz B @E AR L\, AHOBRIEE CASAARE L THY, D
OO-2000 s e THEO R BHRDBHEERL €. AEG—IhE
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Jan Séderlund, Risto Huttunen,
Hannu Hirsi, Lauri Salokangas

The Kupla observation tower is a basket-style mesh shell made out of 60 x 60
mm bent pine members that enables clear views in every direction. Every
timber curve in the irregular shape was slightly different, so seven different
profiles were prefabricated to assemble the larger components. For each 60 x
60 mm structural member, four 15 mm lamella were glued together in the
factary and steam bent on site to their final shape. The structure was treated
with a linseed-based treatment to even out variations in the timber's moisture
Because of the number of connections, joints were made as simple as possible
with each intersection connected by a bolt and reinforced by a two sided nail
plate.

The tower has been well received by visitars and become a landmark for the
entire zoo
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New uses far pluwood were created in the plywood studio. The studies
focused on the structure of ood and the essence of its surface and
structure. This resulted in the creation of wall and ceiling elements,
which were presented in the exhibition for the Year of Woaod in 1996
The wavelike flexible Sebastian cut-off wall was developed after the
plywood studio into an industrial interior design product. The sculptured
partitioning is constructed of two birch plywood boards and rubber
matting glued in between. Precise bevelling makes the cut-off wall
easily bendable. As a result of the shape, the rubber surface that has a
muting effect, specific weight and bevelling, the Sebastian wall softens
the acoustics in a room.

The cut-off wall comes in two heights and four different colours. It can
also be put together fram 80 cm pieces that are jointed together at the
top and bottom edges with fittings. Moving it is easiest when it is rolled
up, and the supporting bar press fitted on top of the wall can be used as
a clothes rail.
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The Aitta guest house comprises warm inside premises and a porch
bordered with a batten double door. Pine, spruce, larch, aspen, oak and
alder were used as the timber

guest house. The joint profiles of the wall elements were made w
CNC cutter and mounted in the vertical log frame. The framework
wasstrengthened with wall elements attached with dovetail bevels. The
roofing is tongued and grooved aspen boarding

ctures had to be soll hod and suitable

p yduction

The guest house was made in the workshop of the Laboratory of wood
technology. Once completed it \ taken down, packed up and
transported to the village of Kuivajarvi where it used as sleeping quarters
for the Domnan Pirtti Hostel
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The Pavilion is an open-to-all building which creates a lively venue on an
atherwise forgotten site in downtown Helsinki. It links together the Museum of
Finnish Architecture and the Design Museum. It makes it possible to organise a
wide range of events and activities.

The Pavilion consists of a covered terrace with a triangular-shaped enclosure at
each end. The smaller of these two triangles houses a kitchen and an open-air
café. The larger triangle houses a media space which can be extended onto the
terrace. The modular triangular grid roof creates plauful lighting for the Pavilion.

The columns have a hexagonal box-section structure in plywood. The
box-sections have a lattice core of structural timber with birch plywood glued on
each side

The roof consists of a triangular grid of beams with a translucent covering of
polycarbonate sheeting. The beams are glued box-beams which also have a
core of structural timber with birch plywood glued on each side

The terrace is canstructed of structural timber and has a floor covering of
laminated pine elements. The café and media space are assembled from glue-

laminated pine elements




Projects are chosen through a student competition and then developed as a team. In this way students work together
from an initial concept to consider every detail of the design from fabrication to assembly and transport.

In addition to innumerable drawings, models and visual studies, full size mock-ups are constructed to test scale the scale
and position of the project in relation to it's surroundings.
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Design Week Pavilion, Helsinki - 2006 Rod Hut Pavilion, Fiskars - 2006 World Design Capital Pavilion, Helsinki - 2012 Teltta Sauna, Jyvaskyld - 2005 Tree House, Turku - 2007 Kierre Pavilion, Helsinki - 2014

Liina Shelter, Helsinki - 2011 Koe Sauna, Pihlajasaari - 2012 Liina Shelter, Helsinki - 2011 Kupla Tower, Korkeasaari - 2002
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