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Argumentations of choice of The reason for choosing the
the studio studio AE was because | want to

master the techniques behind the
architecture and be able to ap-ply
them correctly. Besides being able
to give meaning to space, an
architect must also be able to ac-
complish this. Within a technically
focused studio, | thrive to master
this skill. To proverbially explain
this process, | always take the
example of baking a delicious cake.
To do this well you must first
know all the right ingredients and
then be able to put them to good
use. But besides the technology
behind architecture, AE is also
concerned with the changing
climate. Then not just in the sense
of how the earth is warming, but
precise-

ly how that translates into the
engineering of buildings. Smart
design interventions can drasti-
cally reduce a building’s energy
demand. This principle is essential
within the process of designing a
high-performance building of the
future.
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Illustration I: Aerial photo of Maastricht quarry.(n.d.). G‘ooglé Earth.
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“The science and study of wine
and winemaking /s called
oenology”

“The protected bird species found
in the Maastricht quarry is called
the oehoe”

In the Netherlands, ‘ce” /s
used within stuaent groups
as an informal greeting via
textrnessages, to inaicate an
inebriated state of being”

"If one tastes a good wine, one
says- oeh!”

a guarry that has caused the

primordial biodiversity to decli-
ne, that has caused land (ab)use
to leave its marks/ scars. A quarry
that has had an impact on both
nature and culture, which has
ensured that it is currently very
difficult to restore this area to its
former glory.

The Maastricht quarry is
the result of our mass consump-
tion of resources and mate-
rials. A direct example in how
resource depletion manifests
itself in an urban context. Which
also directly affected the native
environment with its associated
biodiversity, but also created
new ecological values in its place.
Therefore, this location fits in
perfectly with the current dis-
cussion about the depletion of
the earth, coupled with changing
climate conditions. Because of
this reason, this quarry is the
design site of this research. It will
show what is left behind after the

large-scale extraction of raw ma-
terials, but also what should be
done differently next in order not
to further exacerbate resource
scarcity.

This research firstly focus-
ses on how this resource deple-
tion can be countered within fu-
ture construction processes, by
looking ahead to how a particular
material can be used within the
different “layers” of a building.

Secondly, it investigates
how the use of local materials as
a possible solution can contribu-
te to enrich its local biodiversity,
by correctly applying nature-in-
clusive design interventions, for
example.

Finally, this research will apply
and incorporate the results in
a design brief in the context of
the aforementioned Maastricht
quarry.






‘Ces arbres quil plante et a
lombre agesquels il ne s assoira
pas, I les airme pour eux-rmérmes
et pour ses enfants, et pour les
enfants de ses enfants, sur qui
s'étendront leurs rarmeaux.”
(Hyacinthe Loyson, 1866, p. /7)

"These trees he plants and in
whose shade he will not sit, he
loves for himself and for his
children and for his children's
children, over whom their
branches will spread.”

I his quote, from 1866, refers

(without perhaps intending to) al-
most directly to a form of sustai-
nability. Namely, leaving the earth
N a better condition compared
to how it was found. However, if
we are to believe the (intended)
definition of sustainability from
more than a hundred years later,
it refers to development that
meets the needs of the present
without compromising the abili-
ty of future generations to meet
their own needs.” (United Nati-
ons, 1987, p.40). In this, there is
sudden discourse about leaving
it alone not “worse” than how it
was found. Gladly, this study fo-
resees an outcome, as in the first
description from 1866, where the
earth is left in a better condition.
To be able to do this not
only in a general sense, but also
specifically within the built en-
vironment, the focus is on buil-
ding materials. How can we use
them in the best possible way?

And how can we apply the mate-
rials we use primarily from a local
context? And how can we rege-
nerate renewable materials again
SO as not to leave a footprint for
future generations?

The best concept that ad-
dresses the relationship between
buildings and time is the concept
of “Shearing Layers”. This con-
cept layers sees buildings as a
series of components that evolve
in different time scales. Steward
Brand’s shearing layers model
distinguishes six distinct layers of
a building according to its life-
time; site, skin, structure, servi-
ces, space plan and stuff (Brand,
1994). (1) The site is the geographi-
cal environment, which is eternal
in lifespan. (2) The structure is
the load-bearing elements, such
as the foundation and skeleton.
This layer lasts thirty to three
hundred years, according to the
model. (3) The skin is the exter-
nal surface, such as cladding and
windows lasts twenty years, as
this layer reacts to the elements.
(4) The services will succumb af-
ter seven to 15 years due to abra-
sion and technical ageing. This
includes a building’s circulation,
such as the heating system, wi-
ring and plumbing. (5) The space
plan, which may change every
three years, includes walls, floors
and ceilings. And finally (6) the
stuff like lamps, chairs, equip-
ment, signage and paintings. This
last layer is subject to constant
change in this one. Of course,
each layer depends on the mate-
rial being applied. The proper ap-
plication and processing of these
different layers/materials will be
explored in this study.
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Illustration 3: Shearing layers concept by Steward Brand. (1994).

SHEARING LAYERS OF CHANGE. Because of the
different rates of change of its components, a
building is always tearing itself apart.
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Illustration 5: View-on old ENCI factory, Maastricht quarry. (2022). Pictui‘ey from author

v ~



PO S]]

I he problem raised is a two-si-

ded issue. Where one deals with
the rapid decline in biodiversity,
and the other with the use of ma-
terials/resources. Two-sided be-
cause it is caused over different
scales. First, it looks at it from a
global perspective, after which it
ZOOMS in.

a. Environment

Nature plays a vital role in provi-
ding food and nutrition, energy,
medicines and genetic resources
and a variety of materials that are
fundamental to human physical
well-being and cultural preserva-
tion. Nature, through its ecologi-
cal and evolutionary processes,
maintains the quality of air as
well as fresh water and soil on
which humanity depends. It also
distributes fresh water, regulates
the climate, provides pollination
and pest control, and mitigates
the effects of natural disasters
(IPBES et al., 2019, p XIV).

But all this beauty is being dis-
rupted. The vast majority of
ecosystem and biodiversity indi-
cators today show rapid decline
due to various human causes that
have drastically degraded natu-
re across most of the world. On
average, about 25% of animal and
plant species are endangered,
meaning that about one million
species are already threatened
with extinction, many of them
within a few decades (IPBES et al.,

Problem analysis
a. Environment

b. Context

c. Thematic Focus

2019, p. XV). The harvest of raw
timber has increased by 45% to
about four billion cubic metres
compared to 201/. In much of the
tropical high biodiversity areas,
thirty-two million hectares were
lost between 2010 and 2015. /5%
of the land area has changed
significantly and more than 85%
of wetlands have been lost. This
human-induced process leads to
loss of local biodiversity, inclu-
ding native species, ecosystem
functions and nature’s contribu-
tions to humans.

b. Context

For terrestrial and freshwater
ecosystems, land-use changes
have had the largest relative
negative impact on nature since
1970 (IPBES et al., 2019, p. XVI). In
particular, through overexploita-
tion of animals, plants and other
organisms. This occurred main-
ly through harvesting, logging,
hunting and fishing. This is how
this problem arose globally, and
of course we also suffer from

it at a national level today. The
agricultural sector, in particular,
has been to blame for this. Cur-
rently, the agricultural sector is
already much in the news regar-
ding nitrogen emissions (van der
Scheer & Blacquiere, 2021), but
the strong measures of farm-
land expansion make it the most
widespread form of land-use
change (Brink & CGN, 2015). Here,




more than a third of the land
area was converted for agricultu-
re or animal farming. This expan-
sion, together with a doubling

of the urban area since 1992 and
an unprecedented expansion of
infrastructure associated with
growing population and con-
sumption, has largely come at the
expense of forests and grasslands
(Van Dyck et al., 2018, pp. 54-55).
This naturally ensures that today
itis very difficult to realise new
building projects without directly
invoking natural land. In this, we
can talk about a real lack of po-
tential and suitable building land.
However, the construction sec-
tor itself also has a considerable
impact on biodiversity. With the
large amount of nitrogen emis-
sions, coupled with the “over”
extraction of building materials
and resources, the construction
sector’s share is considerable. As
mentioned earlier, new construc-
tion often involves the loss of
nature. In addition, construction
activities cause ‘fragmentation’
of the landscape, which can also
lead to a decline in biodiversity
(PBL, 2022). In addition, it proves
to be difficult to bring back the
nature that has been lost in the
same area on the same scale.
But in addition, the resources
that have been taken from the
area cannot be restored to their
former state.

c. Thematic Focus

At this point, we come to the
second part of the problem for-
mulation. Namely, the (wrong)
handling of materials and resour-
ces. Industrialisation has brought

a high degree of technical deve-
lopment, especially in the field of
building materials such as steel
and concrete. Technical deve-
looment combined with growing
transport infrastructure and
trade opportunities has meant
that materials are no longer tied
to local availability or regional
traditions (Rostlund & Bjorling,
2020, p. 2). This has led to many
innovations and higher living
standards in many parts of the
world, but as a side effect it has
also given the illusion of endless
resources (Borden & Meredith,
2012, p. 2). The rationalised and
centralised production process
has since continued along that
line, resulting in a further ‘dis-
connect’ between resources,
communities and landscapes.
The fact is, however, that we only
have one planet with both finite
and renewable resources that
we over-consume. Contempo-
rary material use and the logic
of the construction industry are
largely the result of a modernist
approach to buildings, lands-
capes and professions. In his text
“Towards a critical regionalism”,
Kenneth Frampton writes about
how the tabula rasa approach
of modernist movements that
sought a universal civilisation,

a kind of “one size fits all” me-
thodology, has contributed to

a global phenomenon of place-
lessness, especially in the Wes-
tern world (Framptom, 1983, pp.
16-29). This is to approach that
same ‘disconnection’.

The best Dutch example of such
resource depletion is visible

in the Maastricht quarry. Such
quarries disturb the land and
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have affected the balance of

the natural systems of the en-
vironment. In doing so, they
change landforms, create distur-
bed drainage patterns, destroy
soil systems and make habitats
disappear. These sites have been
damaged by industrial activities
to the extent that they now need
to be cleaned up and restored
before they can be made suitable
for new land use or a second life
(Vosloo, 2018, p. 46-4/). Paired
with this, biodiversity has also
declined significantly as a result.
The materials for this moder-
nisation, and especially for the
applications of concrete, were
extracted in such quarries in an
unsustainable way, and often not
applied in the local context.

Problem statement

he way we build now is about
“extracting” materials in places
where we don't build. And buil-
ding in the places where we don't
"extract” materials. In addition,
no thought is given to how these
materials can be regenerated in
order to not only “extract” mate-
rials, but also to keep providing
new building materials. Given
the forested context, this would
involve using and regenerating
wood, with the most common
tree species being European oak,
beech and maple. Not only that,
thoughts on the proper use of
these materials within the diffe-
rent layers of a building and its
production processes are neglec-
ted.
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I O begin with, the potential of

the Maastricht quarry should be
fully exploited. For example, the
excavated rock walls can serve as
a realistic habitat for cremnophy-
tic plants (plants that live on ver-
tical rock walls). Another exam-
ple is even already noticeable
through the nesting of the eagle
owl (oehoe). However, this does
not yet say anything about the in-
fill of the quarry itself. For this, it
outlines the need for a ‘close alli-
ance’ between nature, recreation
and tourism (Bureau Stroming
bvetal., 2007, p. 39-40). This is
to be achieved by initiating a new
form of agriculture. Namely, agri-
culture would mainly strengthen
recreation and tourism by fo-
cusing on environment-friendly
production of (regional) pro-
ducts, and the development of
overnight accommodation on

the farm (agritourism). Such an
interpretation of a (regional) pro-
duct can already be found in the
surrounding area, for example:
successful wine growing on the
flanks of the Jekerdal valley. But
the vineyards, with their marl-
built farmsteads, already offer a
beautiful landscape too. Partly
because of this, an expansion of
vineyards on former agricultural
land is certainly seen as an ap-
propriate solution (Bureau Stro-
ming bv et al., 200/, p. 49-50).
However, the ‘alliance’ between
agriculture and nature can con-
sist of a more nature-friendly/

nature-inclusive production of
this (Bureau Stroming bv et al.,
2007, p. 49). One such applica-
tion of this production is care
‘for’ biodiversity (e.g. through
protection of farmyard birds),
use 'of’ biodiversity (e.g. natural
pest control) and reduction of
negative impacts ‘'on’ biodiversity
(e.g. through circular agricul-
ture) (Westerink et al., 2021, p.
6l). The central principle of the
aforementioned circular agricul-
ture is that no more acreage and
NO mMore raw materials are used
than strictly necessary. Circuits
are closed ‘as nearby as possible
and as far away as necessary’ (van
der Scheer & Blacquiere, 2021, p.
14).

But besides the fact that
production, and of course con-
struction, must be nature-inclu-
sive, the use of materials must
also be sought 'as nearby as
possible’. On top of this, mate-
rials should not only be ‘extrac-
ted’, but also ensure the rege-
neration of new materials. This
is to ensure long-term resource
continuity. For this, the waste of
earth’s resources must stop as
much as possible (Rostlund &
Bjorling, 2020, p. 2). In this, the
regeneration of materials should
already be included in the design
process. The regenerative pro-
cess works from the macro scale
(the catchment or bioregion) to
the local. It starts with a con-
nection to the essence of place




to provide the starting point for
the design or planning process.
While this is a: reconnection with
the historical cultural, ecologi-
cal and economic patterns of

a place, itis also: an embodied
dream process, in which we
better experience the interpre-
tation of the phenomenon of a
place (du Plessis, 2012, p. I18). All
this ultimately makes not only
the (regional) product local but
also the design ‘local’. In this way,
regenerative design redefines not
only the design process, but also
what design is and who qualifies
as a designer. The role of the ar-
chitect/designer shifts to that of
facilitator of a process of revelati-
on, rather than acting as master-
mind (du Plessis, 2012, p. 18).

In summary, the design objective
is thus to design a self-sufficient
and nature-inclusive winery,
equipped with short-stay ap-
partments. Self-sufficient in the
sense that it itself harvests and
regenerates the materials for
the building as well as the pro-
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cess of making the product. But
also to make it comprehensible
how different local materials can
best be used within the different
layers of a building. As a basis,
the concept of shearing layers

is used. And all in the context

of the Maastricht quarry. This is
to ultimately not only provide a
place for recreation and tourism,
but to keep nature in mind as the
prominent head of the quarry
and its surroundings. With the
result of enriching the biodiversi-
ty in the quarry.

However, the objective of
the research is to provide guidan-
ce in how to apply and facilitate
these nature-inclusive design
interventions within this winery.
Focusing on a single local and
regenerative material. In the case
of this research, therefore, as
mentioned earlier in the problem
statement, for wood. Specifically
for oak because this material can
serve both as a building material,
but also as a material used within
the process of making wine.

POSITIVE
ENVIRONMENTAL
IMPACTS

Figure I: Living Building Challenge. (2007) square wise.
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Figure 2: Regenerative design concept. (n.d.) Luc Eeckhout




Illustration 10: View from oehoe valley, Maastricht quarry.(2022). Picture from author




Overall design question

H ow can a nature-inclusive winery complex be realised in the
Maastricht quarry, using locally harvested and generated materials
and conditions?

Research question
a. Subguestions

H ow can the use of oak from the local context be applied within
the concept of shearing layers to ultimately facilitate regenerative
processes and nature-inclusive design interventions?

a. Subquestions

To get a better grip on the overall question, a distinction will be
made between the different themes within the subquestions. Whe-
reby the first five mainly apply to the research itself, and the other
themes mainly on the integration and the design.

Research

Regeneration

|, What does the regenerative process of oak wood look like?

2. What is needed from the local context to facilitate oak regenerati-
on?

Material properties

5. What are the general properties, qualities and specific applicati-
ons of oak?

4. How can the uses of wood be incorporated into the shearing lay-
ers concept?

Nature-inclusiveness
5. What nature-inclusive design interventions are there with wood?




Integration
Maastricht quarr
6. In what ways can the quarry respond to the regenerative design

process?

/. Besides oak, what other materials can be found in the local con-
text?

8. To what species can the quarry facilitate habitats and living condi-
tions?

9. What is the 'genius loci’ (immeasurable properties) of the Maas-
tricht quarry?

Design

Winery

10. What does the process of making wine look like?

Il. - Which contextual factors can contribute to the design of a wine-
ry?

DESIGN
7
8
Nature- 5 4
inclusive
6
Regenerative
design
Oak Winery

[ building
material

Figure 3: Research focus with placement of subquestions. (2022) Made by author



Thematical research

Research structure

Integration

I. What does the regenerative
process of oak wood look like?
What is a regenerative process?
What conditions are needed for
oak to grow?
How long does a mature oak
tree take to grow?
How do you plant a new oak
tree?

2. What does the regenerative

process of oak wood look like?

a How does nature and
associated ecosystems respond
to harvesting oak trees?

What does nature's self-healing
process look like when an oak
tree is harvested?

Il. Material properties

3. What are the general properties,
qualities and specific applications of
oak?
What kind of wood is oak?
What is the strength of oak
wood?
How resistant is oak wood to
weather conditions?
How many years does oak wood
last?
How is wood used in construc-
tion?
What are the appearances of
oak in construction?
How is wood applied in
viticulture?

4. How can the uses of wood be

incorporated into the shearing

layers concept?

a.  What s the shearing layers
concept?

5. What nature-inclusive design
interventions are there with wood?
What are nature-inclusive

design interventions?

How can oakwood be
nature-inclusive?

Which species benefit from oak
wood?

RESEARCH

VI. Maastricht quarry

6. In what wairs can the quarry

respond to the regenerative design

process? L+C | |

a.  Whatis a quarry? [ +C+V

b.  Whatis regener?tive design
processA‘ L :

7. Besides oak, what other materials

can be found in the local context? M+V

a. What ab‘iotic matqrials are
there? C+M

b.  What biotic mater‘ials are
there? G+M

8. To what spécies can the quarry
facilitate habitats and living
conditions? Ltl
a.  What species were found in the
area before the quarry was
formed? L+ !
b.  What species can be found now
within the quarry? L
I I
9. What is the ‘genius loci’
(immeasurable properties) of the
Maastricht qt{arry? I*V‘
a.  Whatis genius Loc‘i? L+C

10. What does the process of making
wine look like?

a.  White wine process?

b.  Red wine process?

[ Other types of wine?

ll. Which contextual factors can

contribute to the design of a

L%

a. What 'types' of wineries are
there?

Literature study
Interview

Case studies

Visit

Material research

= Research by Design

OX<O—r
mwon o

DESIGN

Figure 4: Research structure. (2022) Made by author







he research methodology in shown in the table below. From each
sub-question formulated, it is explained how this question will be

addressed. However, this then only concerns the sub-questions from
the actual research itself.

Research Question

5

What does the
regenerative process
of oak wood look Like?

What is needed from
the local context to
facilitate oak
regeneration?

What are the general
properties, qualities
and specific
applications of oak?

How can the uses of
wood be incorporated
into the shearing
layers concept?

What nature-inclusive

design interventions
are there with wood?

What data do you
need?

Qualitative data on
how such a process
Looks like, and
quantitative data in
addition to see how
this is applicable to
oak.

How can this data be
collected?
|Literature study on
'regenerative design;
ymaterial research on
!the life span of oak.

|

How will this data be
analysed?
|A "Material Flow

What will be the
expected results?
|A quantitative and

'Analysis" (MFA) is used ' complete 'Life cycle

1to look at how flows
!and stocks of oakin a
|well-defined system

flow' view, where
!ﬂows are closed over
|a given timeframe.

ican be quantified. And i

rhow this system can
,be regenerated.

Qualitative data on
the conditions of a
particular site and
how this can support
oak tree growth.

‘Literature research on
!the contextual
|conditions; material
iresearch for oak
1growth; visitation to
‘have a better overview
!on the actual site.

By evaluating all the
!possibitities and

:
‘A conclusion and
Irecommendation on

|difficulties of the need |how a specific site

|to grow trees in that
rparticular location.

1(with its associated
biodiversity) can be
,used for growing oak
Itrees.

Qualitative data, to
investigate the
qualities, such as
chemical properties,
strength, tactility and
durability;
Quantitative data, to

map the applications. |

!MainLy material
|research on the
iproperties of wood;
1case studies to see
\which applications
|there are; wood
idatabase

!Through an overview
|containing all the
iperformance and
rapplications of the
material in question.

!A summary where itis
|made clear what the
'material content is
iand how best to apply
lit.

Both qualitative data,
to investigate the
different layers, and
quantitative data, to
investigate in what
quantity the material
is needed.

iLiterature research on
'the concept of
ishearing layers; wood
| database.

iBy listing all possible
'uses of wood within
ithe different building
!Layers formulated in
|the concept of
jshearing layers. To
rthen evaulate which
;application within
[which layer the
imateriaL is best

iapp[icabte.

iA recommendation in
'which oak fits best
1within the specific
!buiLding layer.
|Including possible
idesign principles.

Quantitative data of
which nature-
inclusive applications
are currently in
existence.

|Database of the
imunicipaLity of
'Amsterdam about
inature-inclusive
!design. And
|casestudies on similar
inature—inctusive
iprojects.

[By Listing all design
iinterventions that can
'be made with oak. It
1also evaluates
!whether the
|intervention in
iquestion is useful for
ithe site.

|A kind of toolbox
icLarifying which
'nature-inclusive
design interventions
!can be translated into
|design principles.

|

Figure 4: Research methodology. (2022) Made by author
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OUTCUIVE

I Nis chapter first looks at why

this research is relevant, then fu-
rther highlights all the expected|
possible results.

a. Relevance

If we continue to build in this
way, rich biodiversity will die off
and eventually create an uninha-
bitable world. This is while all fu-
ture images end in large measu-
res of population growth. By

the year 2050, the earth is even
expected to have |0 billion inhabi-
tants. This is only possible with a
new approach to the existing/old
system. This starts with a holistic
within a municipal scale.

b. Hypothesis

|, By constructing a framework
around a single material (oak
wood), it provides guidance
when exploring possible other
regenerative materials.

2. By further highlighting this
principle of a regenerative de-
sign process, the role of the
architect will shift from mas-
termind to facilitator of the
local materials available. And
as a result, the specific site
will be perceived differently.

5. These specific uses of diffe-
rent materials can be framed
according to their life cycle.
For this, the concept of shea-
ring layers provides a good
basis.

Expected results
a. Relevance

b. Hypothesis

c. Antithesis

4. By not only working together
‘with’ nature (through re-
generative design), but also
working ‘for’ nature (using
nature-inclusive design inter-
ventions), this will ultimately
have a positive impact on
biodiversity.

c. Antithesis
| Despite the understanding of

Oak regeneration, it appears
that this particular material
does not lend itself well to
this. This is because the rate
at which we build now and
in the future is much higher
than its growth rate. Howe-
ver, perhaps this knowledge
will be applicable with other
wood types.

2. Although it emerges that this
regenerative design process
works successfully in this spe-
cific context, it appears that
to realise this in other areas
would require much more
space than is achievable. The
Netherlands is a small coun-
try, with very little space to
develop, let alone plant trees
for this construction,
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