BARKING UP THE RIGHT TREE

or how to promote Local wood knowledge
in Western Norwegian Communities

Diploma pr(cj)/ect at Bergen Arkitekthogskole 2019
By Ida Wressel & Nikolina Sognen
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THE BUILDING SITE /

During construction all the professions : N
meet on site, discuss and find solutions -
together. This is a very important social 4
situation to maintain the local value

chain. It is also a crucial occasion for

innovation and reinterpretion, as most

building projects take place within a

THE FORESTER

In each village a government representative
is in charge of the all the forest . This person
ensures holistic forest management by
coordinating felling, mediating in conflicts

| strong vernacular context where : . -
r“»‘/ knowledge of traditional crafts is ?:i :tescu"ng the function of protective
demanded. o
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THE ARCHITECT

THE FARMER

N Most architects in the area work within the
vernacular traditions, both restoring and
reinterpreting the old typologies. Drawing
on the competence of the local craftsmen
and the quality of the local material, they
typically design all-wooden buildings with
sophisticated detailing.

Owns the forest and cuts trees when needed
or requested by the forest manager. Either
fells himself of uses a contractor. Can sell the
material or pay for refinement. Also uses his
forest for collecting firewood.

THE CABINET MAKER THE CARPENTER THE SAWMILLER
Mostly produces custom pieces on request. A big
portion of their work is making kitchens. Cabinet
makers always have their own wood storage and
typically request wood with certain properties
directly from the forester. Also buys the best material
from the sawmills.

Buys material from the sawmill. Some are also foresters and harvest
specific trees themselves. Many carpenters have large workshops and
build modules. Practice modern and traditional crafts simultaneously. It
is fairly easy to get motivated apprentices in the area, though hardly any
are female. Twice per year all the carpenters take part in a social event
hosted by the Bregenzerwald carpenter union.

Buys timber from the farmer or refines
on his behalf. Sells refined material to
carpenters and cabinet makers.
Typically cuts into coarse dimensions,
leaves to dry and then refines further
on request.
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44,2 % open landscape

3,6 % agriculture

1,9 % other area

“We are experiencing two parallel booms right now. One
is industrial clear cutting of the spruce planted in the
mid-twentieth century. The other is that of voluntary
permanent protection of important forest. We should

rather talk more about the middle way.”

Dirk Kohlmann, county governor forestry department
Bergen, 15.05.19

26,7 % productive forest

38% of Norway is covered by forest.

11 % unproductive forest




FOREST TYPES

PLANTATION

In the cycle of planting and clear cutting most or
all trees in an area are uniformly cut down. The
strategy aims to create certain types of forest
ecosystems and to promote specific species that
require an abundance of sunlight or grow well in
large, even-age stands. The monocultural forest
may lead to increased stream flow during storms,
loss of habitats, opportunities for invasive species
as well as negative impacts on scenery and
outdoor life. For efficient production of large
quantities of timber it is an optimal strategy and
the revenue from a cutting can be an immensily
important boost in a farm economy. However, the
outtake can only happen once per generation and
is vulnerable to the timber prices in the given
period. Clear-cutting with following soil
preparation involves years of carbon leakage and
thus disturbs a forest’s potential for regulating the
climate through carbon binding.

NATURAL REGROWTH
Naturleg forynging

Management is based on the selection and
promotion of individual trees of all ages, rather
than the creation of areas with trees of uniform
size. Different existing forest stands may require
different silvicultural interventions to achieve a
continuously productive irregular structure.
The cutting interval needs to be in balance with
the regrowth. Regeneration will normally be by
the growth of naturally regenerated seedlings
rather than by planting. This forest
management is more common among farmers
and small scale forestry.

PROTECTED FOREST TYPES

Protective forest Vernskog

The government decides if a forest should be
registered as serving a protective function. The
motivation is typically risk of extreme climate
or natural hazards, and the forest must be
managed according to these primary interests.
It does not exclude that some trees can be cut,
but it is not the production of timber that
determines the felling.

Primary forest Urskog

This extremely rare type of forest is regarded as
untouched by human hands and thus
constitutes a completely natural community. It
has significant amount of dead trees in different
decomposition phases. The general age of the
trees is relatively high. The forest has many
layers of vegetation and presence of continuity
demanding species. Primary forest is usually
automatically protected and only 0,5% is left in
Norway.

Secondary forest Gammalskog

In this type of forest there has not been human
activity for at least 160 years (age span varies
between conifers and broad leaves). It has no or
few traces of felling and provides crucial living
conditions for a great number of species. Forest
owners can apply to permanently protect their
forests in return for a small compensation.
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Clear cutting Flatehogst

All plants are cut in an area at least the size of 2,5 football pitches.
This is the typical harvest method for spruce plantations and the
most common type of forestry in Norway today. The time of
harvest is dependant on the plants being ripe (at least 60 years for
spruce) and the price of timber on the international market. The
quality of the logs is typically quite even. This method rtequires
heavy machinery and forest roads to grant them access to the field
Offten very large areas with multiple owners are cut at the same
time to increase the cost efficiency. You always leave a few trees to
die. After clear cutting you are required to replant, either by
spreading seeds or leaving a few strong individuals to spread
theirs naturally. Replanting is quite labour demanding and the
plants need to be looked after in order to make sure they survive.

Before the harvest

3-5 years after the harvest

Mechanised

There are typically three different
machines required for industrial forestry:
one machine to build roads, one for
cutting the trees and one for transporting
them to the nearest road. All industrial
forestry is conducted by logging
contractors and organized by large

cooperations of which forest owners are 3

members. The cooperations buy the
timber from the forest owner and sell it

Because of the costs involved, this L
method requires coordination and large

areas. Can be done all year round.

EXPORT

1/3 of all logs are shipped to
Germany or Sweden.

INDUSTRIAL SAWMILL

Pocket harvest Gruppehogst

Cutting is done in an area small enough for the replanting to
happen naturally, with seeds spreading from the surrounding
trees. You can cut an area clear or leave some strong.
individuals to protect the coming seedlings. These larger trees
are then removed when the seedlings have become large
enough to survive on their own. This method can be used for
a careful transition from natural forest to spruce plantation, or
in instances where you also need the forest to serve other
functions such as binding mass or protecting from

avalanches. Although it sometimes means removing all trees
in an area, the vegetation will be able to repair itself and thus
this method is defined as “closed”within a given forest

Before the felling

MA

10-15 years after the felling

SMALL-SCALE SAWMILL

Farmer’s forestry Plukkhogst

You carefully select which individuals to cut. These are
always those of the best or the worst quality. The purpose of
the method is to promote better growing conditions for the
remaining trees and cutting is typically done every 15-30
years. Felling is done by chainsaw and local transport by
winch and tractor, so you need a road for access. Farmer’s
forestry secures variety of species and multilayered
vegetation. Though there is academic dispute over the
productive ability of this forest compared to plantations, the
quality of the sourced timber will always be maximised with
farmer’s forestry. However, this requires attention and
presence on a regular basis to ensure the health of the trees
and a long term rejuvenation.

Before felling

10-15 years after felling

Manual

‘This method is flexible in that it
does not require any planning or
coordination. You need a chainsaw
and a tractor. It has become popular
to bring a mobile sawmill to the
forest and leave the material to dry
- there after cutting. By using a wind
you do not need direct access to the
tree with a machine, so manual
felling is also very considerate to
the landscape. Must be done in
winter half of the year due to the
weight of the tree in the growing
season,

MOBILE BAND SAW
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Response rate

@ REFINEMENT FACILITIES

A, Bakke sag o hovleri
Indrehus brok

Nedre-Flo Sunde AS
Froholm Sag

Flore Sag o5 Hovel
Indrehus brok
AlfSteinhovden

Hauken sag o hovleri
Geir Bjarte Thorsen
Trevareeksperten AS
Vatnelid sag

Sl sag.

Kvamsay grendesag

Vossestrand bygdesag
Ovsthus sag

Klove grendasag,
Knut Dagestad
Larsastova ved og sag.
Skare sa

Lio sag og treforedling

Dalland gard
Bogelit

Aresag

Sovoll gardsag

Trllevik saghruk

Sangoltsag

Myrtvet s og ransport

Scheim gard o a5

Solberg saghruk

Inge Martn Njistad

Edgar Grindheim

Hundershagen sagbruk og hevleri
Oteohany Sic

Tveiten oppgangssag (muscur)
Hans Olav Gausvik

Morten Aasbo

Sveimung Selvikog Jan Egl Hougen
Jondal mabisag

Aasebo sag

ar Sten

Bergen ko o teplantingsselkap.
Johannes Nesse:

Rydland gardsag

Martin Vik

Litabo sag

Dommedlen gordssag

A Thoralt Manger

Torbjorn Wergeand

Krorsote re

Hans Magne Haukeland

Hans Magnar Hope

Hus gardsag

Sekse mobiltsagbruk

Jatak.

Fimeiesa o maskin

Holleve s

Teigen s og lasefbrikc
Halldor Lgeid

Torsten Svorstal

Arne Nikolai Vihovde Mjines
Jon Kristian Simonsen

Peder Nernas

Kiell Egil Berge.

Johannes Heradstveit
PerSoldal

Ola Botnen

Sorlis mobile sagbruk
Ingmar Solvig

Sellevig sagbruk

Brodrene Espe treskjaurarverkstad
Haugan eiendom Roar Aksel Haug
Gunnstein Indrehus.
Indre sogn ASVO AS

9% Helge Henrik Kleiven
97 Martin Flore Froholm
95 Naustvoll Gard

99 Olai Tefre

100 Per Myrhaug

105 Solheim Sagbruk s
106 Sorsida sag AS

107 Egil Uvmoen

108 Asbrekk sag

109 Fordane bioenergi AS
110 Meland sag o hovleri
m Uik e

12 Vatnelid sag

113 Arnfinn Hansen

18 Gallefoss bruk

115 Atle Langeland

116 Orjar Eiken

121 Lars Erling Horgen
122 Raymond Ljostveit Sagbruk
123 Biorgen sag & Trevare.

124 0. Jacobsen Trelast AS

125 Olavs, Enes

126 KerfAS

127 Georg Hestad

128 Andreas Hiartiker

129 Reinert Agdestein

130 Njal Sortland

Vossevangen
131 KristoferLie

+ PROJECTSITE:
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15 Ullang sag
136 Bruland pallfabrikk

137 Moog eyrane vgs

138 Jorgen Solheim

139 Magn Ove Nydal

140 Arvid Arskaug og Gerd Viskedal

181 Egil Ulvmoen

12 Adle Indredavik Bergen
143 Sigtred Lillestol

164 Rune Hatlelid

145 Lindis Tomasgard

146 Amesvor

147 Rune Hjartholm

151 Endre Offerdal
152 Eiliv Otto Ronnekleiv

153 Sjur Atle Austreim

154 Steinar Hetle

155 Martin Eimbjellen

156 Kristen Amestad

157 Synnove Sorcide

158 Odd Kare Flolo Eide, Didrik Eide .l
159 Matias Hestenes

162 Bergsdalen jordbrukslag.
163 Eksingedalen bygdesag
164 Odd Reigstad.

165 Brorvik sag

166 Terje Dalseid

167 Jan Sundheim

168 Rune Trohjel

169 Ola Gammersvik

170 Ola Kvamme.

171 Sturle Hesjedal

172 Kjell Inge Langeland Vik

Municipality boundary

178 Vidar Heier VAH Maskin Municipality capital @

175 Vidar Skiden Sl @
180 Sigamund feten

161 Soreide Grendasag,

162 Atjorn Massnes o A

163 Vegard Hellem
181 Biarte Sorestrand
185 Audun Vattekar
186 Torbjorn Frivik

187 Edvard Anders Berge
188 Seimen hovleri

189 Tvinde sag o fls

Historic sawmill

The introduction of the waterdriven frame saw spurred a paradigm shift
in Norwegian forestry. Where before you had to axe or split timber into
planks, you could now use the energy embedded in rivers to cut a log into
multiple pieces. This technology was the foundation for Norway’s export
of refined wood. Neighbouring farms typically shared a sawmill and
though most substituted the band saw for a circular saw in the late 1800s,
many of these farm sawmills were operating well after WW2. Allowing for
more efficient utilization of forest resources, the sawmills increased the
farmer’s standard of living. Today there are a few operational waterdriven
frame saws in various museums.

Mobile band saw

Most of the sawmills in the region are newer band saws that can be hooked
up to a tractor and brought into the forest. These sawmills can cut fresh
wood into coarse dimensions and the material can be left to dry in the forest
if desired. Mobile band saws are fairly cheap and reduce the cost of
transport significantly. Some choose to make their band saws stationary,
erecting small houses for them. Today we are experiencing a boom in the
acquisition of mobile band saws, with several one-man businesses making a
living off either renting them out or cutting for farmers.

Small-scale sawmill

Before the mobile band saw, you would transport the log to a sawmill to get it cut. As a forest owner, you
either pay to get the material cut or you sell it to the sawmill. After cutting the timber in coarse dimensions,
the material needs to dry for at least a year under roof. The optimal result is achieved by finally drying the
wood in a mechanical dryer. Once the wood is dry enough to be stable, you can cut it into finer dimensions
and plane it. The length of the refinement process is dependant on the type of wood, its dimensions and its
purpose. Normally a small-scale sawmill only has facilities for cutting and simple milling, and only a few
have mechanic dryers and planars. Today these sawmills mainly supply restoration projects. Their main
obstacles are old machinery and lack of drying facilities (both space and equipment).

Industrial sawmill

There are a few large manufacturers of pallets, staircases etc. that have their own sawmills, but in terms of
building materials we only have one industrial sawmill in the region: Moelven Granvin bruk, number 23 on
the map. A lot of investments have been made in this sawmill the recent decades. Today it boasts modern
machinery that can handle large quantities, but still Granvin bruk stands out in that it uses saws that are
adjusted to each log, making the most of every piece of the timber that they carefully sort into 70 () categories.
They have invested heavily in drying and have a wide range of planars. Today Granvin bruk supplies 20% of
the building materials used in Hordaland. They only cut spruce. The timber is harvested in the vicinity or is
transported by boat from the coastal areas where spruce was planted extensively. The sawmill has 31 full time
positions and is the cornerstone of the community - recently Granvin chose to invest millions in a new
carpentry workshop at the local primary school, while most other municipalities are reluctant to invest in
crafts education.



SAWMILLS

-

N

w

-

@

EN

N

»

©

-
5

=2

-
s

Moelven Granvin bruk

Lars A. Graue
Almeland sag

Voss bygdasag
Gjerald sag

Mugs sag
Vossestrand bygdesag
Ovsthus sag

Klove grendesag
Knut Dagestad
Tvinde sag og flis

Seimen hovleri
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KLOVE WOOD ACADEMY

Voss VGS (vocational high school) Styve mebelsnekkeri

»

Vestnorsk kulturakademi Voss tre

(traditional crafts school)

w

Voss mobel og trevareverkstad

Voss folkemuseum
(local cultural heritage museum)

IS

Treskjerartunet (wood carving)

Voss folkehogskule - sloydsal
(boarding school with wood workshop
and training for students and seniors)

Finnesloftet (1295)
(Norway’s second oldest
secular wood building)

map nga0.000

3

1

30 min. drive from the site

o0 A

“Our carpentry students get a lot of
work experience in local businesses,
but only with generic construction and
materials. We wish we could draw
more on traditional knowledge.”

Ivar Magne Flataba, Voss vocational high school
Skulestadmo, 01.03.19
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SPRUCE

Spruce seedlings (0-10 years)

Young spruce plantation (10-40 years)

Medium-aged spruce plantation (40-70 years)

Old spruce plantation (70+ years)

Pine forest with birch

} + Pine and mixed broad leaves forest
Ha.

BROAD LEAVES

Multi-generational birch

Young alder trees

777777 Property line

PROJECT SITE: clear cut area

Area
100.000 m*
(10 hectare)

Circumference
1.4 km
(4650 feet)

&

INVENTORY

D Squares of 10x10 m

Plan and section in 1:100.
Trees measured in breast height.

Spruce seedlings
3-5 years

Spruce plantation
30-40 years

Spruce
Min. 10 cm
Max. 90cm

Spruce plantation
60-70 years

Spruce
Min. 75 cm
Max. 148 cm

Mixed pine forest
Multigenerational

Pine Spruce
Min. 10 om
Max. 173 cm
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Spruce Gran 29,6%
Pine Furu 274%
Larch (planted) Lerk Unknown
Pine Furu

Pine trees can grow almost anywhere. They can reach a height of 45
meters and can become 800 years old. The pine wood has a light
yellow tone while the core wood is reddish brown. The amount of
core wood depends on the growing situation, a slow grown pine
typically has a lot of the dense and durable core wood. The
Norwegian stave churches examplify how carefully selected pine
wood may last for centuries when the wood is precisely treated and
constructed. Pine wood is regarded as strong in relation to its
lightness. It has few twigs and can span long lengths.

Spruce Gran

The most commonly used tree in Norway. Its wood is lighter in
colour than the pine wood and stays relatively light over time. They
reach up to 40 meters height. The wood is in older examples easy to
dry whilst fast grown spruce with both young and mature wood is
problematic to control in the drying process and will easily twist.
Spruce is commonly used for construction wood and panels in
housebuilding. There are large differences in the properties of slow-
and fastgrown spruce, but in general it is fairly strong compared to
its low weight. The long fibres of the wood is essential to the paper
industry.

Larch Lerk

Larch is not indigenous to Norway but has been planted for at least
200 years. They are narrow trees that can become 50 meters tall and
reach an age of 900 years. As opposed to other conifers, its needles
fall off during wintertime. Mature trees are very straightgrown. Its
wood resembles pine in its palette, but is markedly more lively. It is
a very strong wood and reelatively heavy. Its high content of resin
makes it almost naturally waterproofed and larch lasts very long
under water. But this resin can also cause heavy tear on saw blades
and makes the wood hard to treat chemically. Fresh wood twists
easily and must be carefully dried.

BROAD LEAVED TREES

Birch Dunbjork 65,5%
Alder Grior 8,1%
Aspen Osp 8,0%
Rowan Rogn 42%
Oak Eik 3,9%
Willow Sclje 3,2%
Weeping birch Hengebjork 2,5%
Ash Ask 1,0%
Other broad leaves 3,6%
Source: NIJOS
Birch Bjork

Birch is a pioneer species and is probably our oldest tree type. We
have three types of birch in Norway, but none of them grow larger
than 30 meters. It is assumed that they can reach 150 years of age,
but in forestry the life cycle is 40-70 years. Birch is the preferred
firewood. The wood is light and homogenous with a distinct shine.
Sometimes the wood is flammed or intricately patterned, making it
very attractive for craftsmen. Birch wood is easy to carve and is
relatively hard. It is very strong and optimal for beams. Fresh wood
is very unstable and precise drying is important.

Alder Grior

Alder trees grow densily almost anywhere and is a typical marker
of seized agricultural activity. 8,1% of all broad leaved trees are
alders. Mature trees can be 20 meters high and they normally
become a 100 years old. Visually alder wood is calm and has a
warm tint. It is regarded as a fairly useless wood with poor
properties both as firewood and for construction, and typically only
available in small dimensions. The wood shrinks and extends
significantly with change in humidity. Alder wood is easy both to
dry, shape and chemically treat. A special type of forest hens live
only in proximity to alder forests.

Aspen Osp

Aspen is a very straight tree that can grow 30 meters tall and reach
an age of 100 years. Individuals with poor growing conditions can
rot from within and break and they should therefore be cut when
they reach 40 years. About 1000 species are intrinsincally linked to
aspen and some large trees should always be saved. The sound and
light conditions of an aspen forest is highly valued for recreation.
About 8% of all broad leaved trees are aspen. Its wood is light and
homogenous, making it preferred for interior surfaces. With the
right detailing it can also be a beautiful and durable cladding.
Planed aspen is the preferred wood for sauna due to its low heat
transferring capacity. Should be felled and cut during the winter to
reduce danger of fungus attack. Twists easily under drying.

Time span: ca. 150 years

In the first phase the plants need to be
looked after so that they grow. The
planted spruce seedlings will be
accompanied by pine and birch that
spread naturally from seed trees in
the neighbouring habitats. To have a
mix of at least three different tree
types is a good start.

In the second phase the focus is
‘mainly to make sure there is enough
room for the broad leaves and the
pine to grow since there has been a
domination of spruce. Thinning is
necessary to give light to the
newcomers. If there is too little
variety planting broad leaves or pine
‘may be considered. The seeds should
then be collected from the vicinity.

In the third phase consists of
continuous thinning, where
removing the worst quality trees
ensures better growing conditions for
the stronger individuals. The spacing
in-between the trees may increase
from 2 meters to 3-5 meters during
this phase. To take out more spruce
will give better room for other tree
types that prefer more light.

In the forth phase the thinning is
based on removing sick trees or trees
of bad quality. It is important to leave
some to decay. The thinning may
apply to all species to sustain a
balance between the different tree
types. Itis also possible to have
‘multiple tree types of good quality. At
this stage the forest has several
growth layers and has achieved mix
of various tree types. The regrowth
may sustain itself from the existing
old individuals. Cutting is done
through careful selection in order to
‘maintain a regenerating forest with
biological diversity.
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Beams
Pine

Roof - Joints for the beams
Spruce Oak
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Foundation
Floor Concrete

Spruce

Workshop
Cross section

—

Facade to filter the sun light and protect
the transition space in between the
workshops.

Various tree types as an experiment of
weather resistance

Cross laminated timber wall of spruce

climatized -semi climatized - outside

( = = =
‘ 24

Long term rack of drying wood
Each rack will be dried for 3-5 years Worlfshop
and then be shifted for fresh wood. Detail of wall
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