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The skatepark is an architectural typolo-
gy in constant evolution since the moment
it has been introduced in the U.S. in 1976.
Designers developed such a typology from
a mere “fenced space filled with ramps”
into a much more complex that define
skateparks as urban facilitators of activities
in the city.

On the other hand, from an architectur-
al point of view, such a definition can be
deepened much more. Specifically, skate-
parks can be merged, to some extends,
into the architectural parts of a building
(roof, walls, pavement) and ultimately
define the building itself through a ‘total
merging’ which has never been attempted
before.

Such a ‘total merging’ has been objec-
tified in a flexible and sustainable design
solution located in Bandung (Indonesia)
that, given the specific context, could only
take place throughout the use of non-tra-
ditional local Indonesian wood resources
(rubber tree, coconut tree, oil palm tree).

Common criteria such as local availabil-
ity and extension of plantations have been
outlined to have real data on which to base
the choices in the proposed design. Other
more technical criteria helped to under-
stand structural potential or weaknesses of
the woods to further identify which wood
was suited best for.

A final flowscheme has been produced
to show in detail the industrial and techni-
cal processes that woods undergo from
raw material to elements or components in
a building. From this, it can be inferred a
speculation on implied costs, labor hours,
sustainability level in order to grasp the
effectiveness of the proposed design.

Therefore, this research paper aims to
investigate how the strategic use of local
Indonesian wooden resources can facilitate
the construction of an hybrid building/
skatepark in Bandung (Indonesia).

Keywords: Skateboarding, Skatepark,
Wood, Indonesia, Bandung, Plantation
by-product, Bamboo, Coconut tree, Rubber
tree, Qil palm tree,

It is a matter of fact that people use cities
in ways different to how architects and
planners intended them to be used.!

Bernard Tschumi, by affirming that archi-
tecture is defined by the actions it witness-
es as much as by the enclosure of its walls
comes in support of that statement.

In this regard, skateboarders are the
perfect example of city-users that give a
new meaning to the urban environment by
interpreting it in a very functional way.

On the other hand, over the years,
municipalities kept fighting against
skateboarders because they were literally
destroying the urban environment and
because they were considered as a ‘dan-
gerous species’ for other pedestrians or
city-users. In order to make the city safer,
skateboarders have been pushed away
by providing them a specific place: the
skatepark.

Initially, skateboarders appreciated this
new ‘architectural typology’ as it was per-
ceived as a new gathering spot for young-
sters sharing the same passion beside
being free to skate without getting fined by
police (skateboarding was declared illegal
in many U.S. states in the ‘80s and ‘90s).

Later on, being skateboarding a naturally
evolving discipline that constantly requires
new challenges, skateboarders realized
that artificially built skateparks were unable
to meet their needs as they were limiting
their capabilities and as a result they went
back to the streets (the built environment).
Moreover, skateparks were commonly built
in leftover or downgraded areas of the city,
far away from their centers and from basic
facilities such as supermarkets. This facili-
tated criminal activities to take place inside
skateparks and forcing skateboarders to
go back to the streets.

These phenomena pushed skatepark
builders, architects and planners to think
the design of a skatepark as an architec-
tural challenge,?being an interactive public
space with specific topological requisites
and social implications.

Therefore, in the last 2 decades,
skateparks have been designed more
consciously, hosting other functions and



actually becoming ‘urban facilitators’.

From an architectural point of view there
is still a lot to improve to make skateparks
efficient urban facilitators. For instance,

a skatepark can be merged on different
levels into the building that usually host it
and a total merging, from a thorough case
studies analysis, has never been attempted
yet.

The ‘total merging’ is a fascinating
architectural challenge that this paper has
undertaken in order to investigate the pos-
sibilities and limitations of local Indonesian
wooden resources (see Chapter 2) as the
main construction material.

The proposed design of the ‘total
merging’ (see attached Flowscheme in
Chapter 3) has been proposed in the city
of Bandung (West Java, Indonesia) and
for this reason the research on wooden
resources has been narrowed down to
only locally available wood resources.
More specifically, the research focused
on the so-called plantations by-product
(rubber tree, coconut tree, oil palm tree) as
neglected wooden resources with a great
but unexplored potential since they have
been started to be exploited only in the last
few decades.

To achieve the ‘total merging’ in a
sustainable and concrete way, it has been
necessary to implement these plantations
by-product woods instead of the more
traditional Indonesian woods (i.e. teak, sen-
gon, mahogany and other hardwoods).

Chapters 1 and 2, dealing with different
topics, are detached from each other and
are meant to give the necessary back-
ground knowledge on which to base the
choices taken in chapter 3.

The proposed design in Chapter 3 can
finally give an answer to my technical
research question:

“how can the strategic use of local Indo-
nesian wood resources be implemented
to facilitate the construction of an hybrid
building/skatepark in Bandung?”

Since the research paper deals with 2
distinct subjects (the merging between
skateboarding and architecture in chapter
1 and local Indonesian wood resources in
chapter 2) the investigation methodologies
implied resulted to be different as well.

Given the specificity of the topic in chap-
ter 1 and being the literature consequently
scarce, Chapter 1 mainly focused on a
thorough case studies analysis that helped
to have an insightful overview on the topic.
Personal considerations and experience,
when considered relevant for a complete
understanding of the topic, have been im-
plemented. Sometimes research by design
has been implemented in a few sub-chap-
ters to replace the lack of information on
the topic.

An external booklet of Case studies has
been produced and can be consulted in
order to have a broader overview / knowl-
edge on the topic, Nevertheless Chapter 1
is self-explanatory and does not need the
external booklet to be understood.

Chapter 2, dealing with more objective
and quantifiable data, has been developed
based on literature resources, most of
which are technical research paper, books,
or information readily available on-line.

Based on the previous chapter, research
by design has been the key for the realiza-
tion of chapter 3. Data has been assessed
and evaluated in accordance with declared
criteria. A Flowscheme that can be found
in attachment to this research paper, has to
be consulted for a thorough understanding
of the conclusions drawn in Chapter 3.

Another bonus booklet, studying the
implementation of discarded or broken
skateboard deck in architecture, has been
produced but not included in this paper as
it deals with a too much narrow topic which
is not considered crucial. Nevertheless, the
bonus booklet extends in some points the
knowledge on some topics discussed in
this research paper.



Chapter 1

SKATEBOARDING AND ARCHITECTURE



The relationship between skateboarding
and architecture is twofold.

Firstly, skateboarding is dependent on
architecture as it requires a built environ-
ment to be executed. Secondly, on the
other hand skateboarding is a form of
architecture criticism since it rejects any
predetermined use of space and all the
hierarchies that the architect has created."

Nonetheless it is clear that the study of
such a relationship is relevant for a deeper
understanding of the built environment (the
city) as a social value instead of a mere
set of physical objects. Furthermore, the
city can be perceived from a skateboarder
point of view as a set of spatial experi-
ences,? as continuous opportunities that
require a personal level of interpretation of
the cityscape.

Such an interpretation, defined as the
encoding process that takes place through
the “skateboarder’s eye” looking at the city,
sets the very first stage at the base of the
relationship between skateboarding and
architecture.

It happened originally in a spontaneous
manner when the surfers were trying to
replicate their moves on the waves by skat-
ing onto the concrete ground of the city:
downhills or anything sloping-down terrain
and emptied pools later on were interpret-
ed as the only skateable ground.

The second stage that defines the rela-
tionship skateboarding-architecture occurs
with the reproduction of the built environ-
ment in an artificial way.

In the early ‘70s , along with the rise in
popularity of skateboarding as a fashion on
the same wavelength of roller disco and CB
radio,® and the invention of the first tricks,
skateboarders started to build customized
obstacles in order to speed up their learn-
ing curve and to improve their skills.

Skateboarding here is still very depen-
dent on the built environment but it de-
clared itself as able to influence it instead of
just interpreting it.

Skateboarding showed its leverage on
the built environment as able to directly af-

fect it when in 1976, in Florida, a brand new
architectural typology was established: the
skatepark.

Followed by other 300 across the U.S.
in the following years,* mostly poorly
constructed due to the lack of knowledge
in regards to how to design and build
them, skateparks were the clear architec-
tural objectification that resulted from the
previous interpretation of the cityscape and
its consequential physical reproduction in
an artificial way.

Thus, skateparks embody the third stage
of the relationship between skateboarding
and architecture.

From this moment of the history on-
wards, skateboarding has merged into
architecture more on a physical level,
demanding for clear boundaries (fences)
together with the improvement of construc-
tion materials and techniques for building
skateparks.

This merging occurred from that moment
on different levels. Skateparks started
to be built under bridges or flyovers, in
leftover spaces of the cities as well as in
their centres, rehabilitating old factories or
self-standing as brand new facilities.

Material experimentation brought dis-
carded marble, unused old-factory steel el-
ements (see: Case Studies booklet), scrap
woods from construction sites, old tiles
taken off old buildings to become integral
parts of very successful skateparks.

In relation to construction techniques
skateparks could be built by specialized
companies as well as by skateboarders
themselves(X) or being sponsored by
informal local association of skateboarders,
municipalities or even entirely sponsored
by famous sports brands as it seems to be
the rule in the last decade.

The next level of merging it is possible
to foresee, still unexplored and hence
unattempted, would imply the total blend-
ing of a skatepark in within the building,
where the roof, the load-bearing structure,
the exterior and interior partitions, the
foundations and so on would cooperate as
a whole.

It is the aim of this research paper to
analyze what are the possibilities and solu-
tions in this regard.



Fig. 1.2.1

(own illustration)

The 5 basic
elements that are
elaborated by
skateboarders
through the
so-called “skate-
boarder’s eye”.

Fig. 1.2.2
(own illustration)

Flatground
could be
considered at
the base of all
the elements.
Without its pres-
ence all the other
elements would
be very hard, if
not impossible,
to be skated.

How
FLATGROUND
works as a glue
to make the
other 4 elements
skateable.
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Skateboarding is an evolutive discipline
that has changed a lot from its early days.
Peaks of activity have occurred four or so
years, directly reflecting changes in tech-
nology and product development, public
sentiment, facility availability, and economic
climate.®

On the other hand, after the first few de-
cades in which skateboarding was evolving
very fast and many were the experimen-
tation of what could be skated and how,

a series of 5 skateable “elements” was
to some extend set in the mind of every
skateboarder.

These “elements” refer to the architectur-
al manifestation that has been taken over
by skateboarders and after a process of
interpretation through the so-called “skate-
boarder’s eye” has been given a brand
new meaning to it.

The 5 elements, in an evolutive order
from the most spontaneous one, are:
Flatground, Obstacles, Banks, Transitions,
gaps. (Fig 1.2.1)

FLATGROUND has to be considered the
very fundamental element since it allows
skateboarding to take place in its simplest
form: freestyle.

Furthermore it works as a gluing element
between the other 4 elements, like mortar
between the bricks, giving the possibility
to the other 4 elements to exist and as a
consequence, to be skated. (Fig 1.2.2)

It can be made of Concrete, wood,
metal, tiles, stones, composite material;
virtually anything that is smooth enough
but not slippery can be used as a safe
skateable flatground.

Flatground can host a whole series of
different type of obstacles.

OBSTACLES are simple objects on
which to perform a trick.

Obstacles are very commonly found in
the urban environment and can be nearly
everything: poles, hydrants, guard-rails,
traffic dividers, even cars as long as the
skateboarder’s eye is creative enough.

Obstacles can be skated in as many



ways as the creativity allows it, but it can define the purest form of skateboarding:

be stated that there are 3 main ways. (Fig.  street-skating.

1.2.4) Gaps can be skated in only 1 way. (Fig.
When flatground is split in two height 1.2.4)

levels but still linked by sloping flatground

it breeds a new element: the bank. Below a summarizing diagram represent-

ing the variables involved in the definition

BANKS can easily be defined as sloped of every element as skateable. (Fig. 1.2.3)

skateable flatground.

An average bank requires a slope of
around 30°, with a maximum of 45 degrees
and a minimum width of 1.2 meters® to
allow enough room for performing certain
kind of tricks.

Banks are not a common elements in the
urban environment. The skateboarder can
interpret and skate them in generally 3 dif-
ferent ways. (Fig. 1.2.4) Banks can also be
formally declined in another standing-alone
element: transitions.

TRANSITIONS are defined as curved flat-
ground skateable surface (with a constant
radius).

Transitions necessitate a minimum
radius of 1.8 m to be skated with ease,’
whereas 2.1 m is considered the optimal
radius together with a height of 1.5m.®

Transitions are commonly called quarters
as they resemble 1\4 of a full pipe.

Transition is the hardest element to be
found in the urban environment, and it is
normally made out of concrete, such as FIG.1.2.3
in the case of dikes, pools, or any other (own illustration)
architectural possibility or metal in the case
of sculptures.

The skateboarder can interpret transi-
tions is 3 main ways. (Fig. 1.2.4)

The last and much common element
occurs from the breakage of the flatground
continuity, creating in this way a gap.

GAPS are defined by two flatground
elements interrupted by a non-skateable
surface.

The skateabil-
ity of the ele-
ments (excluding
flatground) is
dependent on a
few variables.

OBSTACLES’
Skateability
depends on their

HAPE

BANKS'’ skate-
ability is greatly

affect by the
slope ANGLE.
Gaps can be of any size and length and TRANSITIONS
i i are skateable
they do normally imply a spl!t Ieyel as they Smonding on
force the skateboarder to ollie (jump) from their RADIUS.
the higher flatground to the lower one. GAPS skate-
Gaps are the most common elements af- ability is affected
by the relation-

ter flatground and obstacles and very much ship between
appreciated in the last two decades as they I{,’é’;’gg’;’ and



OBSTACLES

MANUAL PAD

BANKS

Fig. 1.2.4
(own illustration)

OBSTACLES
can be RAIL (for
mainly sliding),
MANUAL PADS
(for equilibrium
tricks on 2
wheels), BOXES
(for mainly
grinding).

Tricks are
performed onto
the obstacles.

BANKS and
TRANSITIONS
can be skated in
3 ways.

GAPS can only
be skated in 1
way.

Fig. 1.3.1
(own illustration)

GAP+0B-
STACLE
combination,
with the help of
FLATGROUND,
creates a
skateable COM-
PONENT.

If this
component is
found in the built
environment it
can be called
SKATESPOT

TRANSITIONS




The 5 basic elements are often found in
the urban environment individually whereas
it is way harder to encounter them in a
functional combination based on the skate-
board’s eye point of view.

A clear example is a staircase with a
handrail. (Fig. 1.3.1) Staircases are meant
to facilitate the flow of pedestrians on
a sloping terrain or to connect two split
levels. On the contrary, skateboarders see
the element “GAP” alone or the combina-
tion of elements “GAP+OBSTACLE” and
the possibility to perform different tricks
accordingly.

The physical combination of “Stair-
case+handrail” refers to the abstract com-
bination of the two elements “GAP+0OB-
STACLE” so that this last one can be
referred as a skateable COMPONENT.

Therefore, components can be defined
as the functional combination of two or
more elements.

Due to the infinite possibilities of connec-
tions, components can not be cataloged in
a fixed number as it was the case for the 5
elements, anyway it has been possible to
identify the most common combinations
patterns. (Fig 1.3.2)

In jargon, skateable components are
generally referred as SKATESPOTS.

Skatespots are then defined as skate-
able components that pertains to the built
environment with an original function/
purpose which had nothing to do with
skateboarding.

According to the last given definition,
it is of paramount importance to remark
that skatespots are only belonging to the
spontaneous built environment and they
exist only when the skateboarder’s eye has
been able to codify them as skateable, for
this reason it is not possible to talk about
skatespots inside skateparks.

In skateparks, components are artificially
linked together in order to facilitate the
skateboarder’s learning or to challenge
him. In such a context components are
artificial and normally called ramps or
structures.

gl N R
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Fig. 1.3.2
In order from left

1) Flatground is
used to speed up,
hitting a obstacle
that can even be
interpreted as a
very steep bank
allows the skater
to jump off of it.

2) A parked car
on the flatground
is seen as a slide-
able obstacle

3) A passage in
a bank is seen as
a gap, on which to
perform a trick

4) Vertical
flatground is
interpreted here
as skateable,
to do so a gap
before the vertical
flatground has
to be cleared in
order to land into
a bank

5) The peculiar
column of a
bridge has the
characteristics of
a transition, the
bridge itself is
seen as a vertical
flatground obsta-
cle that can be
ridden

6) Flatground
merges into a
transition. This is
used as a ramp
to perform a trick
in the air without
touching the
obstacle

7) a typical
pattern: the gap is
cleared perform-
ing a trick (grind)
on the obstacle
“handrail”

8) another very
common pattern:
flatground is
used to take the
run-up to the gap,
which is cleared
by a trick (flip)
performed in the
air, and to land the
trick.



Fig. 1.4.1
(own illustration)

Skateparks
typologies based
on elements
presence,
absence and
their recurring
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(own illustration)
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First of all a clarification: skatepark
is a word with a general and confusing
meaning nowadays where a message of
exclusion is implicitly sent.

Although it usually refers to a shorter
way to say skateboard-park, it could also
been misinterpreted as a park for the prac-
tice of in-line skating.

As a matter of fact skateparks can also fit
the needs of in-line skaters as well as those
of BMXers, push scooter, and other less
popular practitioners such as, street-board-
ers, snake-boarders and so on.

Secondly, the skatepark, thus meaning
here an area designated and equipped for
skateboarding® refers to a general architec-
tural typology whereas other terms such as
streetpark, skateplaza, bowlpark can define
more sharply how such a skatepark is
designed, based on the presence, absence
or the recurring frequency of the skateable
“elements” (excluding flatground since its
presence is obviously implied).

It has been possible to identify 6 skate-
park typologies out of a thorough selection
of case studies analysis and the diagram
(Fig. 1.4.1) is graphically listing them.

Whereas the first 5 typologies are very
well established, the 6" (snakerun) is an
old-school one which already had little
success back in the days, but it has been
included in the list because it gives a richer
overview on what skateparks can look like
although not built anymore.

Furthermore, skateparks typologies
greatly differ on the way they are skated, or
on the flow they generate, for this reason a
diagram (Fig. 1.4.2) has been created with
the intent to juxtapose the typologies also
based on the possible achievable flows.



Katepark desidn proce

An average size for a small but complete
street skate park is around 3000m2;"° un-
less a skating surface is at least 30mx40m
it is difficult to provide enough diversity to
sustain the interest of beginners, intermedi-
ate and extreme skaters."

An area of 3000m2, within a rectangular
perimeter of for example 40x75m, should
be enough to provide more than 1 flow,
differentiating in this way one for the begin-
ners and another one for more advanced
users.

The design of a skatepark therefore
consists of 2 main phases interconnected
between each other: a conceptual phase
(Fig. 1.5.1) which implies zone design,
flow design and rough ramp location
design, and a technical phase (Fig. 1.5.2)
where the skatepark comes together by
determining the final dimensions of the
components, construction materials and
techniques.

During the conceptual phase the de-
signer must consider physical factors such
as sun orientation to avoid skaters having
collisions and getting blinded by the sun
in case of an outdoor skatepark. For this
reason it is recommended a north-south
orientation.'? Another important factor
relates to the rhythm of the skatepark
which is ultimately defined by the dis-
tance between the ramps. The closer the
obstacles the faster the park, and the more
experience skaters must have to be able to
use it. Obstacles placed too far apart will
create too many dead spots.'

It is of paramount importance to avoid
cross patterns because although they
would maximize the usage of the available
space, they are an invitation to disaster.™

Once the conceptual phase is over it has
to be materialized throughout the technical
phase.

First of all the ramps can be considered
as artificial elements or components specif-
ically designed in relation to each other so
that their dimensions are in good propor-
tion and will facilitate the good flow.

The number of components is not fixed

10

as they can amount to hundreds consid-
ering the many combination possibilities.
In the diagram (Fig. 1.5.2) are shown the
most common ones used in the design of
skateparks.'®

Anyway, the most meaningful distinction
it is possible to make discerns components
into: internal, lateral and independent.

Lateral components need to give to the
skateboarder enough speed in order to
perform tricks on internal components. For
this reason they are normally made of very
much sloping banks or big transitions that
connect an elevated flatground (table-
top) to the main flatground surface of the
skatepark.

On the other hand, internal compo-
nents, have the characteristic to be mostly
symmetrical, in order to be skateable in 2
directions, with smaller banks or transitions
and filled with obstacles of all kind.

Independent components, which self
sustain the flow of skaters, are only mini-
ramps and vertramps.

Furthermore components can also be
divided into high-speed or slow-speed.

The intermediate and advanced areas of
the skatepark can be filled with high speed
components such as fun-boxes, pyramids,
quarter pipes, allowing a minimum of 5m
and a maximum of 10m for setting up.'®

In the beginner area components can
be roughly the same as those in the more
experienced areas but simply scaled down
and slightly modified (less sloped banks,
lower quarters with bigger radius) in order
to reduce speed. In this way components
can be placed closer between each other.
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Fig. 1.5.1 CONCEPTUAL PHASE

(own illustration)

M 7 Slow speed zone B High speed zone
[l Medium speed zone MW Independent zones

Zone design: in this example an area of 24x12 flatground tiles has been
carefully zoned in order to have a fast-speed area, a medium speed one, and a

low speed one, together with 2 independent areas.
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Flow design: subsequently, it has been avoided the creation of cross
patterns so that skateboarders will flow from left to right in the stretched zones

and in loop in the smaller zones.

Srndansdand

Ramp location design: every flow line will start from a lateral set of ramps
and will end in its opposite set of ramps, hitting another set of ramps on the

way. The set of ramps will take form in the technical phase.
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Fig. 1.5.2 TECHNICAL PHASE

(own illustration)

int Internal components
ind Independent components
lat Lateral components

int int @ lat

PYRAMID FUNBOX HIP FUNBOX
QUARTER + BANK
int
lat ind
MANUAL PAD

. MINIRAMP
int

LAUNCH RAMP/LANDING

int

SPINE VERTRAMP BANK + QUARTER

Artificial components design: Artificial components get initially defined in
both materials and dimensions to be individually proportionated.

Final dimensions will be determined based on the reciprocal distance be-
tween all the components.

Final Skatepark: Additional connections between artificial components can
be made to increase the flow of the skatepark. The miniramp has been linked
to a lateral component as well the vertramp. The internal components, being
all merged into each other, are also hard to distinguish as individual ones.

What is important to underline is that the surface of the skatepark is still
mainly composed by flatground tiles. This is to underline the importance of
Flatground as the most present element in a skatepark.



13

The success of a skatepark, beside its
specific design is given by a whole series
of other factors, from sociological to eco-
nomic aspects.

Some of the most important points to
be explicitly addressed in any skatepark
design are given as follows:

LOCATION A skatepark acting as a
facilitator where urban sport, street culture
and youthful souls all meet together”," is
able to highly influence its surrounding.
Unfortunately skateboarding is also a noisy
practice so that it has to be avoided in
specific areas. As It was the case, the trinity
skatepark in Milan, the only indoor skate-
park of the city has been shut down due to
the continuous complains of the neighbors.

OWNERSHIP There can be big
differences between public and private
skateparks.

Public-owned skateparks, especially in
small towns, happen to be built with a tight
budget, scratching on material quality and
skilled-labor. As a result they do fail to work
as urban facilitator since skateboarders
tends to go back to the streets.

On the other hand, private skateparks,
due to an entrance fee, opening-closing
time and “rules”, are also sometimes avoid-
ed by skateboarders.

A good solution would be to involve
skateboarders themselves in both design
and construction, with the help of non-lu-
crative association for the management of
the facility.

MAINTENANCE Skateparks tend to
deteriorate according to the material (see:
next sub-chapter 1.7) used in construction
and to whether it is indoor or outdoor.
Having programmed maintenance every
few years by the constructors or qualified
labors is the key to keep it alive.

In the case of the construction of as
outdoor skatepark, external factors such as
minimum/maximum temperatures, amount
of annual precipitation, relative humidity
have to be carefully addressed in the
choice of the main construction material.

Concrete is considered the utmost mate-
rial in skatepark construction. It is long-last-
ing, highly flexible as it can be cast in all
kind of shapes and relatively cheap.

On the other hand it is labor-intense, it
requires skilled-labor carpenters for a good
qualitative final result and a great effort has
to be put in the set up: the fill, the re-bars,
the form-works, everything has to be well
organized and on point before the casting
process.'®

A well polished concrete surface can
be very fast while providing a nice grip,
without producing too much noise

Concrete Is a great material that facilitate
the D.L.Y. Philosophy of building a durable
skatepark, as in the case of the Burnside
skatepark (Fig. 1.7.1)

Wood (lumbers for the structure and ply-
wood as final surface) is another popular
choice in skatepark construction, most of
the cases for indoor solutions.

Compared to concrete, wood is a much
more expensive material but it requires
less assembly time and labor cost unless
curved transition or corners have to be
built.™

The main advantage over concrete is
that wooden ramps, being detached from
the flatground, can be moved, disas-
sembled and re-assembled somewhere
else, increasing the level of flexibility of
the skatepark. Furthermore, in case of
bail wooden ramps will, to some extend,
absorb the impact.

A well sanded wooden plywood surface
gives a nice feeling of riding but it will
decay in few months so that they would re-
quire constant maintenance. The problem
is easily solved by applying a final layer
of (costly) specific composite material,
masonite or MDF.

Wood is a great material for indoor



solutions that require a certain degree of
flexibility as in the case of the die welle
project (Fig. 1.7.2) or fast built and tem-
porary outdoor solutions as in the case of
the CONS project in Barcelona. (Fig. 1.7.3)
Another material widely used in skatepark
construction is metal.

Metal (mild steel for structure and alumi-
num for final ramp surface) is always used
as a cheaper option for outdoor skateparks
due to its very good weather resistance,
durability, low maintenance.

On the other hand it easily radiates heat,
it can cause glares and the final skateable
surface can become very slippery in a
humid environment.

Furthermore it is the most noisy among
the 3 material listed and the feeling of skat-
ing metal ramps is awkward and generally
unpleasant.

Metal is the ideal material for building in-
dependent small and durable ramps/struc-
tures that can be assembled/disassembled
to make an ever-changing skatepark as in
the case of the CONS space Berlin. (Fig.
1.7.4)

Fig. 1.7.1

Burnside
Skatepark in Port-
land, Oregon,
UsS.

The use of
concrete (dura-
ble and plastic)
allowed the
construction of
one of the best
Skateparks in
the world, Made
from skaters to
skaters.

Fig. 1.7.2

Wood has
been exploited
in this project
(not realized)
to rehabilitate
an empty pool
without affecting
its integrity.

Fig. 1.7.3

CONS project
in Barcelona.

Wood
exploited to built
flexible/movable
skateboard
ramps set on dis-
carded trucks.

The temporary
skatepark
designed for
the event has
been built in a
few days with
wood since it is
a fast and nice
material when
durability is not a
concern. Wood-
en ramps have
been shaped
to resemble
the “Converse
Logo”, sponsor
of the event.

Fig. 1.7.4

Metal exploited
in the construc-
tion of durable
and movable
skateable ele-
ments that can
be arranged to-
gether to create
more interesting
skateable com-
ponents.



From the analysis of selected case stud-
ies regarding both architectural solutions
that facilitate skateboarding and wooden
skateparks construction, it will examined
the potential of wood as a facilitator for
the merging process of a skatepark into
a building. After a thorough case studies
analysis is has been possible to identify 5
merging possibilities. (Fig. 1.8.1)

WOODEN SKATEPARKS

Wood can be used in skatepark con-
struction for both the load-bearing structure
as well as the final surface.

In case of the main structure there are
2 common solutions: the more traditional
frame-building construction (Fig. 1.8.2) or
the more recent profile-building construc-
tion.? (Fig. 1.8.3)

The choice of a solution over the other
is mainly dictated by economic concerns,
in fact the frame-building solution is way
cheaper since it implies the use of lumbers
instead of highly engineered plywood and
it optimizes the material usage, making
frame-building ramps also lighter.

Frame-building construction is clearly
exploited in the Bastard Bowl in Milan,
(Fig. 1.8.4) where the main concerns were
weight as well as an aesthetic and pleasant
result. The 200m2 bowl has been built as
light as possible in order to be suspended
on top of the products depot warehouse.
The use of wood in general has facilitated
the prefabrication of the Glue laminated
elements in the factory and as a result
the assembly process has been fast and
precise. In this specific case it has been
necessary the use of steel for creating a
solid belt on which to secure the wooden
construction.

The profile-building construction can
on the other hand be seen in the casa Pas
project. (Fig. 1.8.5)

Being uniformity as well as a sense of
coherency the main concern in this project,
this was the ideal construction solution for
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a solid and faster assembly.

Profile-building is also normally exploited
in the construction of temporary skateparks
for events, as in the case of the CONS
Space in Barcelona. The main need of fast
and easy assembly and, in this case, also
the cheaper cost of the structural plywood
were easily justified for a win-win solution.

Furthermore the structural plywood
planks visible on the border of the ramps
can be easily painted with sponsors, graffi-
ti, or solid colors giving the profile-building
construction solution a further aesthetic
meaning.

WOODEN BUILDING

The Yunnan library in China (Fig. 1.8.6)
is a good example of how segments of a
building, in this case roof and walls, can be
merged into a single surface that resem-
bles a new skateable component.

Although not skateable due to the lack of
appropriate paneling, it could be imagined
as an amazing skatespot in case it would
be added.

The use of wood for a structural solu-
tion that recalls the above-mentioned
frame-building construction facilitated the
external surface to be flexible and smooth,
while at the same time adding architectural
value to the interior library.

The Yokohama port terminal, (Fig. 1.8.7)
on the other hand, exploits wood only as
a surface material and has been able to
actually facilitate skateboarding although it
was not meant to do so.

Being a long and narrow building with
a strong predetermined directionality, the
project blurs the distinction between archi-
tecture and landscape and allows skate-
boarders to see in it a perfect skatescape,
since the orientation of the wooden planks
used as a flatground flows in the same
direction of pedestrian motion.

The roof of the port terminal is a unique
wooden surface that facilitate skateboard-
ing to happen in one direction, avoiding
dangerous cross patterns. The use of
concrete would have caused a dangerous
multi-directionality.




Fig. 1.8.4

Bastard bowl,
Milan

Fig. 1.8.2

FRAME-

BUILDING
construction
technique

Fig. 1.8.5
Casa Pas,

Presented in
Bordeaux,

Fig. 1.8.3
PROFILE-
BUILDING

Construction
technique

LATERAL
WALLS

1

ROOF
| ‘ » Fig. 1.8.6

Yunnan library,

China
FLAT
GROUND
3 .
Fig. 1.8.7
SUSPENDED Yokohama port
E ﬂ terminal, Japan
4
Fig. 1.8.1
TOTAL (own illustration)
MERGING

The merging
of a skatepark
into architecture
can happen in 5
possible ways



Chapter 2

LOCAL INDONESIAN WOOD RESOURCES



This chapter is exploring what are the ac-
tual possibilities of local Indonesian wood
resources as construction materials for a
project in Bandung.

For this reason every wood resource
has been individually studied and analyzed
under 4 criteria that were considered rel-
evant for an accurate overview in order to
juxtapose their potential and weak points.

* EXTENSION of plantations
* VOLUME of available wood
* Possible USES of wood

» COST/ PRICE

A distinction in regards to the local wood
resources led to a separation into two main
categories:

* TRADITIONAL RESOURCES
(Sengon, Teak, Bamboo)

* NON-TRADITIONAL RESOURCES
(Coconut wood, Rubber wood, Oil palm
wood, Skateboard decks)

Such a distinction aims to underline
the role of the emerging wood resources,
also known as plantations-by-product,
over the traditional ones. In this way it was
also possible to add an important criteria
to the analysis of the non-traditional wood
resource category:

* WASTE material

In the end, the non-traditional wood
resource “skateboard decks”, although it
could look as a weird choice to be included
in this paper, deserved a special attention
and it has been developed a thorough
analysis in a Bonus Booklet accompanying
this research paper.

See Fig. 2.1.1 for a graphical overview.
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The most widespread plantations
by-product (coconut, oil palm and rubber
tree) but also many others such as cocoa,
banana, pineapple can be very dangerous
for the environment if not carefully planned.

The risks imply the fragmentation of hab-
itats and ecosystems including plants and
animals, loss of biodiversity, extreme land
degradation and pollution due to the large
quantities of pesticides and herbicides
required to maintain these plantations.’

These plantations by-product, especially
the oil palm one, are also called “biologi-
cal deserts” due to the lack of fruits, nuts,
leaves, roots, nectar, bark, shoots, widely
present in natural tropical rain-forests.

In indonesia, forest loss for the harvest-
ing of tropical hardwood and for convert-
ing land for agricultural crops started to
become a serious concern in 1970s when
industrial scale logging concession were
first established. Drastic losses in the 80s
and 90s left only half of the initial Indone-
sian tropical rain-forest.2

Specifically, according to a UN report,
the establishment of oil palm plantations
caused virgin tropical forest destruction
from the 1990 onwards in both Indonesia
and Malaysia.?

Realizing the destructive potential of Oil
palm plantation, Malaysia established the
RSPO (Round-table for Sustainable Palm
Qil) with the aim to develop principles and
criteria of a sustainable palm oil industry.
In this regard, in 2006 Malaysia had also
announced the Malaysian palm oil con-
servation fund (MPOCF). Conversely, the
Brazilian government widely promoted the
expansion of these kind of plantations only
on degraded land.*

Furthermore the risks of such intensive
plantations are reflected also on a socio-
logical level with the aggravation of social
conflicts, beside obvious land ownership.

Local communities face serious
problems with the companies; there is a
widespread feeling in the communities of
being cheated by the companies or being



pushed into agreements through false
promises without having a voice in decision
making.®* Communities also fear that the
labor condition would not be favorable if
working for big companies.

Moreover many people depend on trop-
ical rain-forests for food, shelter, economic
needs, and continuation of cultural and
spiritual traditions.®

On the other hand there, intense plan-
tations by-product would bring socioeco-
nomic benefits as well, including poverty
alleviation and long-term employment
opportunities.

The Indonesian government, since the
1970s, started the so-called NES programs
which implied the help from state-owned
plantation companies to help farmers in
growing oil palm. Plantations development
policies were carried out in close relation
with population redistribution through
resettlement schemes or transmigration
to stimulate the development of the outer
islands of Sumatra, Kalimantan, and
Papua.” In such a way the Indonesian
government created a lot of employment
while engaging smallholders in state-led
agribusinesses, but unconsciously laid
down at the same time a fertile terrain
fostering the destruction of great part of the
tropical rain-forest.

Other more practical and positive as-
pects of plantations by-products relate to
the tree logs as a valuable resource at the
end of every rotation period, which varies
according to the type of plantation.

In the past, for example, old rub-
ber-wood trees of 30 years of age, unable
to produce latex in good quantity, were
simply felled and replanted with new ones.
These logs were commonly destroyed at a
cost® or let on the plantations to rot, attract-
ing in this way also dangerous insects such
as the rhinoceros beetle (Oryctes Rhinoc-
eros) that breeds in the decaying biomass
and from there attacks the healthy trees.

Smallholders were not educated to
foresee in felled logs a valuable resource
or they were simply not willing to spend
money in transportation costs for clearing
them out since this is seen as an unneces-

sary extra cost.

Rubber wood, as well as coconut and
oil palm woods needed applied research
in order to understand its intrinsic potential
and after having overcome a number of
problems related to wood seasoning,
preservation and the small size of the logs
it developed as one of the most successful
export timbers of southeast Asia.®

Coconut and oil palm wood, to be
exploited as a wooden resource, had to
overcame problems related to its nature as
a monocotyledon, which makes it rather
inhomogeneous along the trunk section.
FAO and bilateral co-operation facilitated
the applied research in this regard and
these woods are also currently exploited in
the construction industry.
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" SENGON

DENSITY
ROTATION

WORLD
INDONESIA
JAVA [SL.
W. JAVA
BANDUNG

PLANTS x Ha
VALUE

YIELD PROD.
YIELD AVER.

N

230 - 500 kg/m?
5 (intensive) 8+ (normal) years

UNKN

UNKN

1.2 million Ha (2006)

0.72 million Ha (60% of above)
0 Ha

3000+ (intensive) 800(normal)
79%/m?

221 million m? (in 2005 in Ciamis)
UNKN
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NGON

Paraserianthes falcataria is a native soft-
wood of south-east especially cultivated in
Indonesia. It is always been well appreciat-
ed by smallholders and wood-companies
for its rapid growth rate, one of the fastest
in the world; under favorable condition it
can reach 7m height after 1 year, 16 meters
after 3 years and 22 meters after 9 years."

Due to the low density of 230-500 kg/m3
sengon wood is easy to sawn, bore, glue
and peel to produce quality veneers.'?

In the last decade the demand of sengon
increased dramatically, especially in 2009
its price has quadrupled,™ giving trouble to
the Indonesian producers to supply such a
heavy demand.

It has a rotation period of normally 6 to
8 years' but it can be intensively exploited
with a rotation of 5 years.

EXTENSION

Sengon is the major forest resource es-
pecially in Java island with an over 1,2 mil-
lion hectares of plantations in 2005."> From
a report by the ministry of forestry and the
national statistics agency, it is estimated
that in West Java around 60% of sengon
plantation are managed by smallholders.'®

No precise data have been found on the
hectares of sengon plantation in West Java
region alone, but an extensive and very
productive location resulted to be in Ciamis
district.

VOLUME

Depending on whether the sengon
plantation is managed by smallholders
or a state-owned company, strategies to
increase productivity and profit are more or
less exploited.

Smallholders rarely intensify their plan-
tations: as it happens in Kediri, East Java,
they prefer to mix sengon trees with pine-
apple trees since the latter produce fruits
every year, providing to them a constant
income until sengon tree will be harvested
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after 8 years from being planted.'” In this
case there will be a density of 800 sengon
trees per hectare.

On the other hand, in case of intensified
plantations, a total amount of 3000 trees
per hectare can be planted but 1000 trees
have to be thinned at the 3rd year of age
(diameter 15-20cm), further 1000 at the 4th
year (diameter 20-25cm) and the remaining
1000 at their 5th year (@ > 25cm).™

After 2 years sengon trees reached a vol-
ume capacity of 39 m3 per hectare, having
a mean annual increment of 41.8 to 52.5
m3 ha-1 yr-1 over a lifespan of 12 years.™

Sengon timber production in Ciamis,
West Java, increased dramatically from
20083 to 2006: the yield was recorded
50.399.935 m3 in 2003 and 221.584.347
m3 in 2006.%°

USES

It is commonly used as raw material in
construction, especially for form-works

It is processed in planks, plywood, par-
ticle boards, both MDF and HDF, creating
lightweight packing cases and boxes
for transportation of material. Besides
industrial uses it can also be used for
furniture making and, curiously, disposable
chopsticks.

Other uses are charcoal production and
fuel wood.

COST

See table for an overview. (Fig. 2.3.1)'

Recently the price of sengon with a
diameter of 30cm was oscillating between
800000 Indonesian rupee per m3 and 1
million if top quality. The diameter of the log
is a big discriminant in the determination of
the price.

Therefore, thinned logs can be bought
for a fraction of that price and are always
very much available.

Fig. 2.3.1

The prices
paid for seller
of P Falcataria
wood in Ciamis,
West Java



TEAK

DENSITY
ROTATION

WORLD
INDONESIA
JAVA [SL.
W. JAVA
BANDUNG

PLANTS x Ha
VALUE

YIELD PROD.
YIELD AVER.

N

700 - 900 kg/m?
25 - 70 years

2.25 million Ha (1995)
UNKN

1+ million Ha

UNKN

0 Ha

1200-1600 + thinning
270 $/m?3 ( @: 30cm minimum)

0.82 million m2 (in Java)
100 m®/Ha (after 70 years)

/
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Tectona Grandis is the most valuable
tropical hardwood with a density of
700-900 kg/m3, widely esteemed for its
aesthetic quality and for its durability . Teak,
being a native tree of India, Myanmar, and
Thailand, it has been managed intensively
in Indonesia only after 1897 by a Dutch
governmental organization.??

The rotation period varies considerably
according to the final desired product: teak
for luxurious uses will have a rotation of
80 or more years whereas for uses in the
construction industry the rotation can be of
only 25 years.

EXTENSION

It is recorded that in 2004 there were
5.7 million hectares of teak plantations in
at least 36 countries, India and Indonesia
being the main contributing countries.?

In Java the state-owned company Perum
Perhutani manages 1,2 million hectares of
teak plantations, including some very old
naturally regenerated forests. Smallholders
are normally not cultivating teak since it
does not provide a constant income.

VOLUME

Teak has a low growth rate of around
10-20 m3 per hectare per year when young
but it decreases to 4-8 m3 per hectare
per year with age. Perum Perhutani itself
declared that 470000 hectares of their plan-
tations in Java have the best growing stock
for producing timber with an average yield
of 100 m3/ha after 70 years rotation.

Since the MAI (mean annual increment)
gets very low, around 3 m3/ha/year, with
the increase of the age, some producers
even prefer to exploit this feature letting the
plantation to get older so that the wood will
be considered more luxurious and it will
gain much more value on the market.

However, due to the very high demand of
teak, shorter rotations of 20 or 30 years are
becoming increasingly common, despite
selling the tree with a lower value.?* In Java,
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Perum Perhutani’s production is around
820000 m3 per year.

USES

Deriving its name from the Greek word
“tekton”, which means carpenter, it is clear
that teak has long been considered to be
the carpenter’s pride and used in construc-
tion with all sort of structural purposes.
Lately it is considered a luxurious wood
mainly exploited in furniture making and
ships.

COSsT

See table for an overview. (Fig. 2.4.1)%

Normally teak is harvested after 25 years
when the log diameter is at least 30 cm and
its price is estimated to be around 270$ per
m3. The price can be much higher accord-
ing to the age of the tree.

Fig. 2.4.1

The prices
paid for teak de-
pending on age
and diameter
at breast height

BH)



" BAMBOO

DENSITY
ROTATION

WORLD
INDONESIA
JAVA [SL.
W. JAVA
BANDUNG

PLANTS x Ha
VALUE

YIELD PROD.
YIELD AVER.

N

300 - 400 kg/m?®
3 - 7 years (normally 5)

36 million Ha
2,08 million Ha
UNKN

343604 Ha
3925,9 Ha

665 culms
0.4-1$ (raw) / 5 $ (preserved)

10 million tonnes (2005)
5 tonnes/Ha
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BAMBOO

Bamboo is a grass that is cultivated in
Indonesia in a variety of 135 species: Bam-
boo tali (gigantochloa apus) and bamboo
gombong (G. pseudoarundinacea) being
the most common in Indonesia.?

With a good strength-to-weight ratio
and flexibility despite it's medium density,
it is nowadays intensively cultivated with
a rotation period of no more than 5 years
because bamboo older than 5 years gets
harder and the inner culm wall becomes
impermeable to the treatment solution.?”

Bamboo favors environmental conser-
vation due to its rooting system that can
effectively prevent landslides and soil
erosion.

EXTENSION

Bamboo plantations amount in 36 million
hectares worldwide, 24 hectares of which
being in Asian countries. After India and
China, Indonesia has the most extensive
plantation area accounting to 2,081 million
hectares in 2005. (Fig. 2.5.1)

West Java is the biggest cultivator of
bamboo as it can be seen in Fig. 2.5.2.

From the “country report on bamboo
resources of the year 2005” of Indonesia,
the most extensive region planted with
bamboo, accounting 343604 estimated
hectares, is West Java.

Specifically, in Bandung district there
are about 3925,9 hectares of bamboo
plantations.®

Curiously, Gunter Pauli affirms that with
500 m2 of bamboo plantation are sufficient
to harvest a house each year, so that it
can be understood its intrisic potential as
a widely exploited construction material in
the Indonesian context.

VOLUME

The average production per hectare
of bamboo comes from the mathematical
division of the whole stock of available
bamboo in 2005 (around 10 million tonnes
(Fig. 2.5.3) calculated considering 7,5 kg/
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culm or 133 culms/tonne as an average) di-
vided by the estimated area of 2,081 million
hectares of bamboo plantations.
Therefore it is resulted an average of 5 —
tonnes/hectare.
Considering that every year a bamboo
plantation produces 5 tonnes of bamboo,
it is possible to esteem that in West Java
alone there are 1718020 tonnes of available
bamboo and in Bandung district 19629,5

tonnes.
Fig. 2.5.1
Characteristics
USES of bamboo re-

sources in Asia

It can be considered one of the most
versatile wood in the world. Culms in their
shape of stick are used in construction for
structural purposes, including scaffolding.
When processed it can be laminated in
boards, shredded into textiles or fibers for
reinforcement. For outdoor uses it has to
undergone a preservation treatment con-

2 . - CLUMPS
sisting in a bath of water mixed with borax <100.000
and boric acid for 2 weeks.?® 100.001 < 250.000

250.001 < 500.000
500.001 < 1.000.000
1.000.001 < 5.000.000

COST Il >5.000.000
Fig.2.5.2
According to prof. Andry Widyowijat- Bamboo
noko of the ITB University in Bandung, an distribution map
untreated 6m long bamboo culm could be of Indonesia. Ag-
sold on the local market for 5000 / 12000 2003. National
Statistics Agency

Indonesian Rupiah (0,4 /1 U.S. Dollars)
whereas a treated one can reach the price
of 60000 Rupiah (5 U.S. Dollars).

The fact that bamboo is more than two
and a half times more cost-efficient for
building material than wood, and more
than 50 times cheaper than steel suggests
that it should be considered much more in I
the construction industry.®

Fig. 2.5.3

Growing stock
of bamboo re-
sources in Asia



DENSITY
ROTATION

WORLD
INDONESIA
JAVA [SL.
W. JAVA
BANDUNG

PLANTS X Ha
VALUE

YIELD PROD.
YIELD AVER.

N

170 - 700 kg/m®
25 years

16.4 million hectares

7.32 million hectares (2009)
0.03 million hectares (2009)
0

0

143
40-70 $xm3

Unknown
Unknown
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" OILPALM

Elaeis guineensis, commonly know as
Qil palm tree is a tropical plant from west
Africa introduced in the “Bogor botanical
garden”, West Java, Indonesia in 1848.%

Being a plantation by-product, It has
been intensively exploited especially in the
last decade because it is more efficient
than any other oil crop.

The density of the oil palm stem is gener-
ally low: the trunk has densities ranging
from 170 to 700 kg/m3 depending on
position along the height and cross-sec-
tional zones.®? Generally, the density at the
peripheral region is over twice the values
of the central region. (Fig. 2.6.1) At any
height level, the density decreased towards
the center of the trunk. The mean density
ranges from 485-575 kg m-3 (aver. 530 kg/
m3) and 190-280 kg m-3 (aver. 235 kg/
m3) at the peripheral and central regions
respectively.

The rotation period for oil palm plan-
tations is around 25 years, due both for
decreased yield production and difficulties
in harvesting since the oil palm tree has
grown too tall, above 7 meters.*

It is a monocotyledon as well as co-
conut tree, therefore it has no cambium,
secondary growth, growth rings, ray cells,
sapwood or heartwood, branches or knots.

EXTENSION

In 2006 Indonesia became the world’s
leading producer of palm oil with the big-
gest oil palm tree plantations area of 7,32
million hectares (2009). This number is ex-
pected to get closer to 32 million hectares
(Fig. 2.6.2) in the next decades according
to the plan from the “Directorate General of
Plantation Production and Development”
(DGPPD) of exploiting this plant since there
is always an increasing demand of its oil.

Almost 85% of oil palm plantation are in
south-east Asia with most of it occurring
in Malaysia and Indonesia,** whereas the
other 15% of the plantations are distributed
in central Africa and Latin America.

Despite the first oil palm tree has been
planted in Bogor, West java, This region



has seen the exploitation of other planta-
tions by-product, cultivating now only 0,03
hectares of oil palm tree (Fig. 2.6.3), having
only in Bali a key plantation.

The growing worldwide interest in
bio-diesel as an alternative to fossil fuel is
expected to lead to the further expansion
oil palm plantation,*®

VOLUME

Oil palm trees are planted on a triangular
grid, keeping a distance of 9 meters from
each other, achieving in this way 143 trees
per hectare.

Due to the high inconsistency of the
wood density along the trunk and depend-
ing on the method chosen to cut it, there
could be a higher or lower sawn yield aver-
age, which is however hard to establish.

Sawn recovery can be very high if peeled
with rotary cut.

In 2002, a study®® showed that around
70% of the oil palm wood boards tradi-
tionally sawn in lumbers and kiln dried
afterwards, had severe drying defects such
as wavy deformations and internal checks,
whereas the other 30%, coming from the
peripheral region of the trunk and hence
higher density, were free of defects. (Fig.
2.6.4) For this reason the sawn recovery
rate could be around 30%.

This data is supported by the fact that
in cross section, only 20% is high density
wood coming from the periphery.?” To
increase this percentage, boards from the
peripheral region having higher density but
lower moisture content should be dried
separately from the middle and the inner
regions. This solution would rise the labor
costs not knowing if it would be worthwhile
due to the lack of experimentation in this
direction.

To conclude, oil palm tree is not an
easy wood to process because its fibers
are looser, extremely wet and, if peeled,
veneers tear easily too.

om Height

key
E7 bigh demsity.
2 600 kgim' g,
£ medium density
100 600 kg/m® §

[ rp——

ensity.
(La00 350 kpm’)

Fig. 2.6.1

Cross-section
of oil palm trunk
(killmann and
Lim 1985).

Vertical section
of a 9m tall oil
palm tree and
corresponding
densities areas.

Fig. 2.6.2

Potential land
extensification
for oil palm
plantations in
Indonesia

Fig. 2.6.3

Palm area
growth by owner.
It juxtaposes

the negligible
amount of oil
palm plantation
in Java (the
smaller pro-
ducing region

in Indonesian)
and the biggest
producing region
of Sumatra.

(Indonesian
Palm Oil Com-
mission (IPOC),
Directorate
General of estate
Crops, 2009



Fig. 2.6.4

The kiln dried
lumbers used in
the experiment

by Anon in 2002.

The very clear
cupping effect
on the board
with the lowest
density.

Fig. 2.6.x

Oil palm tree
logs

COST

Raw palm wood can cost up to 10%
more than timber like rubber wood while
palm wood furniture can cost 10 to 30%
more”. The environmental and durability
aspects of palm wood outweigh its slightly
higher cost.®

USES

Oil palm wood is used in furniture mak-
ing, chair, blackboard, desks

Palm used as filler in thermoplastics and
turned into fuel®*® and good paper can be
produced with its pulp.

Generally it finds uses in construction
industry as non-structural element due to
its low density in shape of MDF boards.

Recently, a team of researchers devel-
oped LVL lumbers completely out of oil
palm veneers undergoing a compression
process (injections of stabilizer or polymer
into the veneers) that turned out to dramat-
ically improve the strength of the weak oil
palm veneers but the processes involved
were very expensive.*

WASTE

Oil palm waste is a reliable resource

because of its availability, continuity and
capacity for renewable energy solution.*'

The solid wastes may consist of empty
fruit bunches (EFB), mesocarp fruit fibers
(MF) and palm kernel shells (PKS), which
can be turned into WPC composites, MDF,
HDF, and other fiber based panels.

For each kg of palm oil roughly another
4 kg of dry biomass are produced, approx-
imately a third of which is found in derived
fruit wastes and the other two thirds is
represented by trunk and frond material.*?
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" COCONUT

DENSITY
ROTATION

WORLD
INDONESIA
JAVA [SL.
W. JAVA
BANDUNG

PLANTS x Ha
VALUE

YIELD PROD.
YIELD AVER.

& * look Fig. 2.7.x on the next page

110 - 850 kg/m?®
60 years

12 million Ha

3.81 million Ha (2012)
UNKN

172700 Ha

0 Ha

100
50% less than other Hardwood

65 min m? (1998) in Indonesia*
100 m®/Ha

/
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Cocos nucifera, mostly known as co-
conut palm, it is considered as a tropical
hardwood tree, but the lack of annual
growth rings as well as the absence of
rays, heartwood and branches suggest its
nature as a monocotyledon which greatly
differs from common hardwoods such as
teak or mahogany.

Its hardwood can only be found in the
periphery of the trunk just below the bark,
the so-called “dermal zone” which has the
highest density up to 850 kg/m3.% Con-
sequently, the wood at the “central core”
is very weak with a density of only 110 kg/
m3.* (Fig. 2.7.1)

It is intensively planted with rotation of 60
years, in fact it can not produce coconuts
anymore after this age.

The wood is particularly appreciated
for its attractive grain, obtaining hence the
name of “porcupine” timber,*® and the lack
of knots.

EXTENSION

In 1997 the total world area planted
with coconut palms was about 12 million
hectares, more than 90 percent of which
was in Asia. Major coconut producers were
Indonesia, the Philippines and India; in
these countries 90% of the plantations are
from smallholdings.

Indonesia, in the last 2 decades, did not
face a significant increment of coconut
plantations. In 1993, more than 3,6 million
hectares were exploited, while in 2012 the
hectares raised up to only 3,81 million.

Sumatra alone accounts for around
one third of the total Indonesian coconut
cultivation.

In west Java region there are 172.700
hectares of land officially planted with co-
conut trees.*® In Bandung district coconut
trees are scattered in the outskirt amount-
ing to 707 Hectares.

Very precise data are available in re-
gards to coconuts plantations in west Java
region. (Fig. 2.7.2)



Fig. 2.7.1

Coconut palm
section. Density:

A High

B Medium
CLow

Fig. 2.7.2

West Java
extension of Co-
conut plantations
in detail for every
district.

* Fig. 2.7.x

Yield produc-
tion of coconut
tree in 1998.

Source: APCC,
1998,

height

Density

high > 600 kg/m?
medium 400-600 kg/m*
E 10w 200-400 kg/m*

5 505 B Bem)
radius
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VOLUME

It is estimated that a typical Coconut
farm produces 100 trees per hectare*” and
the average log volume is about 90 m3 per
hectar.® These data can be rounded off
to 100 m3 per hectare for convenience as
estimated by Arancon for the Indonesian
context. Unfortunately, since the tree tapers
at the top and presents a wider base, it is
hard to exploit it in its entirety for lumber
production. (Fig. 2.7.3)

Based on a sawn timber recovery of 0,30
m3 per tree® it can be deducted that every
hectare of coconut plantation can produce
30 m3 of finished/sawn coconut wood for
construction.

Given the fact that in West Java there are
172.700 hectares of coconut tree planta-
tions and assuming, statistically on the
rotation of 60 years, that around 1,6% of
the plantations are over-mature, an amount
of 86350 m3 of sawn coconut wood is
available in West Java alone every year.

USES

Dermal timber (high density) is used for
pillars, trusses, rafting, furniture, window
and door frames, floors, decking and floor
joists.5°

Core timber (low density) has to be used
for non-load bearing application such as
interior wood paneling and ceilings.

Besides architectural related uses,
coconut palms were traditionally used for
production of energy via burning them or
for charcoal making.

In the Maldives, coconut wood has
been traditionally used for building fishing
boats.5

The Fig. 2.7.4 graphically explains the
usable and non-usable part of the coconut
tree.
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Since coconut palms are planted mainly
for their fruits, its wood has become lately
exploited as a cheaper substitute to the
ever-increasingly expensive natural rain-
forest hardwoods. The wood at the dermal
zone has proved to be comparable to
conventional wood in terms of durability,
sturdiness and versatility.*2 It costs half or a
little more than half the price of convention-
al wood.®

Following the same trend, as stated
by Ohler J.G. the price of coconut wood
rafters is about 30% of the price of conven-
tional wood used for roof structures.

The final price should come only from its
harvesting process and transportation.**

WASTE

The coconut husk, also known as coir,
Fig. 2.7.5 has become a very useful raw
material in light of today’s environmental
and economic concerns.

A neat thing, being the only rot-resistant
natural fiber, it does not break down like
other fibers do,% for this reason it can
be considered the perfect material for
doormats.

Furthermore, its resistance to salt water
makes it a good wooden derivative to be
used in humid climates, as it is Indonesia
during the monsoon season.

Finally the coirs can be formed into
acoustic insulation boards in flooring or
ceiling application, an easy and addi-
tive-free production method.%®
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Fig. 2.7.3

Nothing of the
coconut tree is
wasted.

It is very hard
to get lumbers of
coconut wood
since the dermal
zone is too slim.

the D
elements will be
processed into
smaller wooden
planks, such as
D | parquet planks.

C are weak
lumbers to be
used as raw
construction
material.

Aand B
elements are
low-medium
density lumbers
to be used in
the construction
industry for gen-

Hs = Height in meter to
first nut
LA = Actual length of
usable log
Lm = Length of millable
log
Hs|

eral purposes.

LA =0.84 HS =0.44 m
LA=HS-36m

LM =084 -HS-3.44m
LM=HS-66m

T
Wood for Charcoal
Average Length 3.0 m

Usable Log
Millable Timber

Fig.2.7.4

Usable and
non-usable parts

| of the coconut
log.

Fig.2.7.5

Coconut coir
for acoustic
insulation



" RUBBER

DENSITY 435 - 626 kg/m?
ROTATION 25 - 30 years

WORLD 9.68 million Ha (1998)
INDONESIA 3.5 million Ha (1998)
JAVAISL. UNKN
W. JAVA 55670 Ha
BANDUNG 0 Ha

PLANTS x Ha 350
VALUE 36-62$%xm3

YIELD PROD. 30 million m3 per year
YIELD AVER. 100 m3/Ha

N
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Hevea Brasiliensis is a tropical hard-
wood widely known as rubber tree. It has
traditionally been much more appreciated
and exploited for its product, latex, being
Indonesia the second biggest producer of
rubber in the world after Thailand, than for
its wood. It has to be stated that due to its
density of 560 — 650 kg/m3, it can not be
entirely considered a hardwood.

It has a rotation period of no more than
30 years; after 25 years the latex produc-
tion decreases dramatically up to the point
that harvesting is not profitable anymore.

Its wood is appreciated for its light
colour, especially in Japan, and for its flexi-
bility under steam-bent. Furthermore, being
a plantation by-product, the acceptance
of rubber wood as a sustainable planta-
tion-grown “environmentally friendly” tim-
ber has contributed to its universal appeal.

EXTENSION

In 1997 there were almost 10 million
hectares of rubber tree plantation world-
wide.

In the same year and with an overall
area of more than 3.5 million hectares,
Indonesia was the world’s largest producer
of natural rubber.®” Nowadays, the number
of hectares in Indonesia is still exactly the
same discarding little fluctuation in the past
2 decades. (Fig.2.8.1)

In Indonesia, extensive plantations run
by government or private companies ac-
count for only about 20% of the total area
planted with rubber tree, the remaining
80% of the plantations are run by small-
holders geographically dispersed in the
country.5®

In West Java the state-owned Perkebu-
nan Nusantara VIl manages half of the
total amount of rubber tree plantations.
These plantations are spread in 11 districts/
cities all around West Java (Sukabumi,
Bogor, Cianjur, Bandung District, West
Bandung District, Bandung City, Garut,
Tasikmalaya, Purwakarta, Subang, and
Ciamis) and 2 districts in Banten Province
(Lebak and Pandeglang). (Fig. 2.8.2)



Specifically, The rubber plantation areas
managed by PTPN VIl is 25.536 hectares®®
whereas the total amount of hectares of
rubber tree plantations in west Java is
55670, including smallholders.®°

VOLUME

It is estimated that a typical rubber tree
farm produces 350 trees per hectare. The
available log volume ranges from 52 m3 to
162 m2 per hectare®' so that an average
of 100 m3 per hectare will be taken in
consideration.

The sawn timber recovery fluctuates
between 25% and 40%. Assuming an
average of 32,5% sawn timber recovery it is
possible to obtain 32,5 m3 of sawn rubber
tree per hectare.

Given the fact that in West Java there are
55670 hectares of rubber tree plantations
and assuming, statistically in a rotation
period of 30 years, that 3,33% of them is
surely over-mature, an amount of 60309
m3 of sawn rubber wood must be available
every year in West Java.

It has to be said that due to the much
lower standards in the management of
plantation by smallholders, many times
the wood recovery is even less than the
above-mentioned 25%-40%. As an example
it was calculated that in Malaysia only 18%
of the rubber wood logs were suitable for
sawn timber and in the end only 5% of the
rubber tree wood volume available was
converted into wood product.®?

USES

Due to lack of durability, rubber wood
was rarely used as utility timber except
in timber-scarce countries. Where it was
abundant it was normally used for industrial
brick burning, tobacco curing, or for fueling
of locomotive engines.

After a number of problems had
been overcome with the help of applied
research, particularly in connection with
wood seasoning and preservation but also
related to the small size of logs, rubber
wood developed as one of the most suc-
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cessful export timbers of Southeast Asia.5®

Salleh (1984) reported 61 different
products made from rubber wood. The
most important uses are: furniture and
furniture parts, parquet, paneling, wood-
based panels (particleboard, cement and
gypsum-bonded panels, medium-density fi-
berboard (MDF), kitchen and novelty items,
sawn timber for general utility.

Rubber wood is also still used for char-
coal manufacturing and wood fuel.

COSTS

Rubber wood has certain advantages
over conventional timbers from the natural
forest. Because it is a plantation by-prod-
uct, it is available at the relatively low cost.
Thus, in spite of its comparatively low
recovery rate, the cost per cubic meter of
rubber wood oscillates between 36 and 62
U.S. Dollars per m3.

Rubber wood is only about 30 percent of
the production cost of meranti.®

The main reasons for success are its
favorable timber and woodworking prop-
erties and the relatively low cost of the raw
material since rubber wood is an agricultur-
al by-product. This factor makes the timber
highly competitive in comparison to teak,
mahogany and other common hardwoods.

(I

Fig. 2.8.2

Rubber wood,
extension of
plantations in
west Java by
districts

Fig. 2.8.1

Amount of rub-
ber tree hectares
of plantations in
Indonesia



" SKATE-DECKs

DENSITY
ROTATION

WORLD
INDONESIA
JAVA [SL.
W. JAVA
BANDUNG

1
VALUE

WEIGHT x DECK
VOLUME

N

* from indiegogo.com

600 - 750 kg/m?
depending on skater level

6.4 million decks every year*
NOT AVAILABLE

NOT AVAILABLE

NOT AVAILABLE

8240 broken/discarded x year

~8240 Decks in Bandung
FREE

1.2 kg
10 tonnes (in Bandung)

/
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Acer Saccharum (Canadian hard maple)
is the preferred type of wood implemented
in the realization of skateboard decks.

The high density of 700 kg/m3 is the
result of the strong Canadian winters which
make this wood appreciated for its strength
and stiffness while allowing a certain de-
gree of flexibility. Today’s skateboard deck
is an engineered, sculpted work of art.®

ESTENSION

In shape of skateboard decks, Canadian
maple is a resource that nowadays can be
found anywhere in the world.

It is estimated a number of more than 6
million skateboard decks produced annual-
ly, however the distribution of this resource
is highly inconsistent throughout the world,
finding heavy concentration in or around
big cities, such as the case of Bandung.

It has been estimated by Inong Fani
professional and legendary skateboarder in
Bandung, a number of around 2000 skate-
boarders including the nearby districts.

VOLUME
Following a simple math, it is possible
to estimate the total amount of hard-rock
Canadian maple as a wood resource:
2000 skateboarders in Bandung
STARTING LEVEL skaters use 1 deck / 6 month
NORMAL skaters use 1 deck / 2 month
PRO skaters use 1 deck / 1 month
STARTING LEVEL skater = 50%
NORMAL LEVEL skater = 48%
PRO LEVEL skater = 2%
(1000 x 2 decks) + (960 x 6 decks) + (40
x 12 decks)
2000 + 5760 + 480 = 8240 decks per year
1.2kg (weight of every deck) x 8240 =

ALMOST 10 tons of wood can be recycled
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COSsT

The price of a normal professional skate-
board deck can range between 35 to 65
U.S. dollar, according to brand, production
method and location of the factory.

In Europe it is common to buy the same
American branded skateboard decks for
65 - 70 Euro; the price difference has to be
found in import duties.

Broken skateboard decks have no value
whereas discarded but still “in shape”
decks can still retain 10% of their initial
value.

USES

Giving a second life to broken/discarded
skateboard decks is relatively a new trend.
Many artists (Fig. 2.9.1) collect for free
broken decks from skateshops and by
shredding and re-gluing them in certain
ways it is possible to create sculptures,
furnitures, small everyday use objects. (Fig.
2.9.2)

Their use in architectural terms is highly
unexplored. (see: Bonus Booklet)

Fig. 2.9.1

An american
artist displaying
the amount of
discarded skate-
board decks and
some shredded
ones

Fig. 2.9.2

Different uses
of discarded or
broken skate
decks



Chapter 3

CONCLUSION
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Through research by design this chapter
aims to finalize in a concrete and personal
design solution the merging between archi-
tecture and skateboarding throughout the
use of local Indonesian wood resources.

The guidelines given in the book hier-
archische reeks van bouwproducten by
Mick Eekhout have helped to structure a
complete flow-scheme that illustrates all
the stages that the wood resources experi-
ence from the stage of raw material to final
building.

¢lt is divided in 3 main parts:

Selection of Resources: The local wood
resources have been selected in regard
to their specific properties studied in the
previous chapter and on how they could
contribute in the design in a sustainable
way. Some had to be discarded for not be-
ing sustainable enough, other for being too
expensive while having a cheaper wooden
surrogate.

Industrial processes: It has been nec-
essary a deep study of all the industrial
steps that the wood resources undergo for
their transformation from raw materials into
trade materials.

This gave an overview on the amount of
energy used up in the industrial processes
in order to have consciousness on the level
of sustainability of the ‘trade material’.

Assembly: The last part of the scheme
explains all the subsequent steps that
traded materials undergo to become func-
tional parts in a final building. It deals with
practical matters, the quantifiable side of
an architectural design: amount of material,
assembly time and implicitly costs. Further-
more it deals with architectural choices:
the personal design solution had to be
easy to build, as much flexible as possible,
functional both as skatepark and building
with general function.

Local construction techniques have also
been addressed, so that no skilled labor is
needed in the construction process.
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Disregarding skateboard deck as a special
resource which could not fit in the flow-
scheme, among the 6 local Indonesian
wooden resources, 2 of them had to be
culled out: teak and Oil palm.

Teak: Although it has always been
considered the best wood in construction,
it had to be turned down mainly due to
the very high costs as raw material, the
non-ready availability in the surrounding of
Bandung district, and the possibility to be
replaced with another structural hardwood,
the rubber-wood. Furthermore teak, if
coming from tropical rainforest, would have
been a very unethical and unsustainable
choice.

Oil palm: It had to be turned down
purely for the lack of availability on Java
Island. Despite being Indonesia the biggest
cultivator of oil palm tree in the world with
a huge amount of wood volume available,
such an availability is only present on the
other Indonesian Islands: Sumatra and
Kalimantan. For this reason, the implemen-
tation of oil palm wood would have been
unsustainable for the meaningless and
unjustified transportation that would have
turned such a cheap resource perhaps into
an expensive one.

*The following resources have been
selected:

Sengon: Being widely cultivated in
West Java, it has been selected only in the
shape of thinned logs with a small diameter
of around 15cm, which are very cheap,
always available due to the fast rotation
period of sengon, and normally considered
hard to sell as a waste material.

Plantations of Sengon are not so
sustainable since the exploitation of such
wood cleared already huge areas of trop-
ical rainforest, but the choice to use only
thinned logs otherwise used for charcoal
production can be seen as sustainable as it
contribute to reduce CO2 emissions.

Bamboo: It has been selected for many



positive reasons. Being locally available

in Bandung district is a great contribution
towards shrinking transportation costs

and related pollution to the minimum. It is
a very cheap resource that can be used
with structural purpose while being highly
flexible in the design process. Furthermore
in Indonesia there is a wide knowledge on
how to use bamboo in construction, so that
its implementation would be a coherent
choice in such a context.

Coconut wood: It has been selected
for the fact that it is a plantation by-prod-
uct, which refers to a sustainable wood
resource and cheap hardwood, and it
is widely available in West Java, so that
transportation costs and related pollution
would be limited.

Beside the hardwood, the waste mate-
rial such as coconut coir could be easily
formed into composite wooden material for
acoustic insulation.

Rubbertree: Among the selected
wooden resources, it is the most similar
to teak in terms of structural properties so
that it can entirely substitute it while being
much more sustainable, being a plantation
by-product widely available in West Java.

The proposed design sees the merging
of a skatepark at the level of the roof of
a building as the case studies presented
in the chapter 1 show this to be the most
common configuration.

Technically, to achieve the merging with
only local Indonesian wooden resources, it
has been necessary a separation between
main structure and roof structure as it
is clearly illustrated under the “building
section” tab in the flowscheme. (consult:
Flow-scheme)

The two building sections, considered as
separate entities, can be easily assembled
on-site.

The flowscheme is also clearly showing
how some wooden resources are co-op-
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erating in achieving bigger components
starting from the trade materials stage.

Bamboo culms & Sengon thinned logs
co-work in the main structure: bamboo,
being the structural element is designed
to support the triple bamboo beam, the
sengon thinned log has ornamental func-
tion of visually filling the bamboo column
while keeping the 4 bamboo sticks of the
structural pillar together.

Rubber wood has been implemented as
the unique material in the construction of
the roof structure. Starting from standard
4’x8’ plywood planks, carpenters are able
to cut custom shapes that will define the
rafters. These will be assembled together
with lumbers in achieving the truss outline
(repeated 3 times for convenience, but in
further development of the merging the out-
line of every truss could be different from
each other). The final truss is assembled
with other custom cross joists obtained
again from standard plywood planks. The
truss, constituted from rubber wood alone,
assures mechanical stability. Cheap MDF
panels assembled on a series of studs
lay down the base for the final skateable
surface which is conceived here as a Wood
Plastic Composite panel realized from the
waste of the coconut tree. These skateable
panels have to resist natural decay from
the usage by skateboarders, that is why it
is necessary a WPC material.

The pavement is proposed here as made
of coconut planks, as already implemented
in many architectural projects. Coconut
wood parquet planks are the only element
easy enough to obtain from the coconut
trunk. Bigger studs or lumber are impossi-
ble to get since the hardwood is only pres-
ent at the slim dermal zone of the trunk.

Foundations and internal/external
partitions are not addressed here as not
relevant in this proposed design solution.

The proposed design using waste ma-
terials and locally available woods coming



from plantations by-product dramatically
reduces the overall price by a fraction of
what it would be if built with traditional
woods.

Utilizing hypothetically larch wood for the
roof structure (the skatepark) and teak for
the main structure:

Larch: $380 m?®
Teak: $270 - 500 m® or more

*From the Flowscheme it results that:

Roof structure uses 60% of the whole
amount of wood. Rubberwood uses 55%
whereas coconut wood only 5%. The 5%
coconut wood, being a negligible amount
will be ignored for simplicity.

Main structure uses 35% of the whole
amount of wood. Bamboo uses 31%
whereas sengon only 4%. The 4% sengon
wood will be ignored for simplicity.

Pavement use 5%, which will be ignored
for simplicity.

*Since:
The whole building is composed by

Roof structure made of Rubberwood
Main structure made of Bamboo

Rubberwood: $ 62 m3
Bamboo: $5 per 6m culm

*The roof structure alone would cost 6.1
times more if made out of Larch wood.

The main structure exploits around 27
preserved bamboo culms of 6m length (cut
in 3m and 5m long stick with a little bit of
waste):

$5* 27 = $135

If the roof structure would be made out
of teak, hypothesizing 9 structural pillar
of 200x200x3000mm and 3 beams of
200x300x5000mm the total amount of teak
wood need would be:

40

(9*%0.12) + (3*0.3) =
=1.08 + 0.9
= ~2m? of teak

The main structure would cost around
5403, considering here the lowest price for
teak.

*The main structure alone would cost 4
times more if made out of Teak wood.

By the way, a detailed attempt to calcu-
late the precise cost has been avoided be-
cause the main point of the flowscheme is
to show in an info-graphic way the complex
amount of processes/stages hidden behind
the final building result.

From the flowscheme it can be seen an
attempt to quantify the amount of labor
hours required in every single step during
the construction of the proposed design.

This has been done in the effort to
understand what phase of the construc-
tion, accordingly also to the need or not of
skilled labor, will be more costly/time-con-
suming.

*From the flowscheme:

The main structure requires 9 hours and
45 minutes to be completed. (31% of total
amount of hours used)

The roof structure needs 14 hours and
30 minutes (46% of total amount of hours
used)

Further 2 hours (6.3%) are required to
assemble roof structure and main structure
together.

* The roof structure, requiring a lot of
customized elements, deserves more time
for its realization and assembly,

* As a result, the roof structure has more
leverage in the whole design, both in re-
gards to amount of wood used (60%) and
labor hours (46%)
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