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FIG.01:OVERVIEW BERGEN
AND ITS LANDSCAPE FROM

THE MOUNTAIN OF

FLOYEN

ABSTRACT

SAMMENDRAG /abstrakt/ .,

RESEARCH AND VISITOR CENTRE OF CLIMATE CHANGE

This Thesis is compiled in the year of 2020, by Cand. Polyt. Students Annet Sher-
in Expethit and Hoa Nguyen at the Master Programme of Architecture and Design
Department of Architecture, Design & Media Technology at Aalborg University, Den

mark. The topic of the Thesis transpired in th

1t of a mutual interest in Tectonics and
the sensibility of Architecture, which we feed into a dialogue with the issue of our time;
Climate Change and Sustainability.

This Thesis outlines our take on Environmental Tectonic, manifested in a Research and
Visitor Centre of Climate Change in the Nordic context of Bergen, Norway. Through an
instrumental framework of theoretical and case studies and design explorations, the ob-
jective is positioning the complexities of Climate Change in the platform of Tectonics
and its sensitivities. The integration of these fields attempts to address the role of Ar-
chitecture in relation to man, climate and structure, and places a critical position on the
contemporary approach in the Built Environment which increasingly isolates the man
from the Architecture in the interest of energy efficiency. With the point of departure in
the site, the Thesis centres the foci upon the city's transformation from Rain City to Clima-
te City; a repercussion of man-made Climate Change, which implies issue of increasing
Water, both from the sea and sky. Hence, the forces of the Water are allowed an authors-
hip role in the making of the Architecture, both in its challenges and viability and evokes
an interdisciplinary architectural agenda. In the landscape of North Sea in Bergen, the
concept merges the element of Water and Architecture into a catalyst to mediate a con-
frontation of our consumerism culture. The Research and Visitor Centre of Climate Chan-
ge aims to bridge and create interactions across students, scientists, researchers and
society to create transparency between man and knowledge. Thus, it strives to unfold
a collaborative platform for knowledge and learning that can inspire and influence us to
rethink and alter the way we live, learn and acts. A platform that gathers a community and
embeds a new narrative about Bergen as a front runner of Research and Sustainability.
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THE STRUCTURE OF OUR THESIS

The Thesis is structured in the contents of Prologue Methodology, Theory, Analysis, Con-
cept, Design Development and Epilogue projecting a comprehensive picture upon our
approach towards a new architectural typology of exploration, learning and research. Pro-
logue and Methodology introduce our readers the scope and the instrumental methods
and approaches. Theory presents the theoretical framework. Analysis and Design Devel-
opment outline our analyses, in qualitative and quantitative manners, and how they set
the ground for our design criteria, and thus inquiries and studies. Concept and Epilogue,
outline our proposition of an Architecture of interdisciplinary character and our reflective
thinking upon the result and the process towards it. The Thesis has a linear sequence of
representation, however the process of designing has in experience been accessed as a
parallel dimension with both overlaps and interweaves of research, analysis and sketching.
Throughoutthe Thesis, subjects are elaborated and discussed by means of figures and texts.

Hence, a collection of photographs, diagrams, drawings and graphs are illustrated, giving a
comprehensive figure of the complexity of the field, and yet, we do not shy away from equa-
tions to reinforce the understanding of the topic. Each chapter withholds a section of Notes
which elaborates or expands a certain notion or topic in the text to broaden the understan-
ding of the context, for instance, a short biography of significant theorists, architects or other
interested parties. The Notes is signified in the respective text by a numeric notationmcm:m
and are cross-referred to the relevant pages. The Thesis is further supported by Appendix
which withholds vital design decisions in further detail within simulations and calculations to
emphasis the foundation of experiments. Additionally, QR-codes are respectively presented
in the initial introduction of Bergen, refering to videos of the Site and allowing the reader to
obtain an appreciation of context beyond the printed report, and later in the Design Develop-
ment, leading the reader to an external link, in which early studies and sketches are presented.
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FOREWORD

ORORD Viorum

WHY WE WRITE THIS THESIS

We came across the theme of Climate Change, as we sat down to write our Thesis Synopsis
in rainy Copenhagen in a November evening. We look outside the window and recalled,
how the weatherin November felt like, when we were kids, and how itis now. Though, ther-
mal experience is subjectively conceived and memories are diffused, we did agreed that
the year of 2019 is distinctly rainy and that Climate Change is upon us. In the soft lighted
living room, we exchanged observations and thoughts on how, the Climate Change sub-
jectis discussed in homes, in politics, in business and in Architecture. And in recent years,
we noticed an increase of series of sustainable initiatives and tendencies to reduce our
emissions of Carbon Dioxide, CO,, such as plant-based products in the food market, sha-
red electric cars in the cities and upcycling of construction materials in Built Environment.
However, our consumption is evidently the root to the crisis we are facing. \ .ca ciimate chan

Furtherinthe discussion, we frankly admitted to one anotherthatthe notion of Sustaina-
Bi )Jty is notalways in our consciousness when we consume in the everyday life, referring to
the previous evening in which we energetically talked about travels, cultural and culinary
experiences. We found ourselves in a state of euphoria within two seconds in the conver-
sation without considering the repercussions of our desires. Silence replaced ourvoicesin
the living room as saying it out loud project in a way a confrontation with our consciences.

Today, our choices, actions and behaviour are in accordance to norms, they are figura-
tively static and embedded in us, even though we at a principle plan are aware that our
choices are consequential for our planet Earth; why is that? Instinctively and based on
our own thoughts, we conjectured, this is i.a. grounded in our conception of Climate
Change as a distant threat and we are in a way emotional numb in spite of the expe-
riences of extreme events of precipitation and heat WaVE.\Aca. Climate Change Thus, shift-
ing in behaviours is difficult, even though it depends on the individuals and it depends
on the society, as a whole, to rethinking the way we live. Looking outside the window,
the rain has increased its intensity and forced the constantly noisy traffic on roads to slow
down, and swiftly the light of our phones caught our attention with its News notificati-
on with a forecast of the wretched weather as a result of Climate Change, and draw us
outside the contemplative state of mind. With the phones in our hands, we came to a
realisation that the issue of Climate Change is dominantly mediated to society through
the platform of social media and News; the facts are provided to us, as no one seeks
knowledge. Knowledge of Climate Change seems inaccessible and intangible for us,
as we either do not know where to seek for it or we do not care, even though we all are
stakeholders in our planet Earth. Here, we discussed if knowledge has to be displayed
and mediated through another platform to stimulate people's emotions and awareness.

As we reflectively discuss this subject in the late evening with the aim of grasping a
substantial theme for our Thesis, we questioning if our role as aspiring Architects / Engi-
neers can confront people and ourselves, and inspire them and us to rethink the way we
consume of Earth's resources? With these questions, we identified a driving force for our
Thesis, and our emotions and motivations were set in motion:

"No one can predict the future, however anyone can influence it. So, how can we inspire
people to rethink the way we live and solve some of our biggest challenges ”

{Expethit and Mguyen, 2020}

The excitement took its turn and a frustration emerged in our bodies and minds,
as we looked at one another and asked in which context; country, city, urban, rural,
should our Thesis unfolds? Where do we start and how do we set the constraints?
Without discussion, we opened our computers and started the search engine. Si-
lence emerged again, as our focus and concentration are placed at the blue-lighted
screens, The sounds of typing and clicking reflected our annoyed irritations and fru-
strations, and as minutes passed by, our body language and the intensified sighing in
the room emanated a negative energy, affecting our moods, spirits and motivation.

At the verge of dropping the subject, we incidentally initiated a dialogue about the
projects, we were involved with at our respective internships. Here, we found a com-
mon denominator; Bergen, at the east coast of Norway, which we found relevant and
intriguing due to its landscape, its nature and its foci on the subject of social and en-
vironmental sustainability, as it experiences an increase of migration towards the already
dense urban areas in the city, and an extensive increase of precipitation, as an environ-
mental consequence of the Climate Change. .. on 2018)
This Thesis is thus our view of how to engage Architecture to confront and narrative
a message of our consumption, and how Architecture can unfold a collaborative plat-
form for learning and exploration to bridge the alleged gap in the understanding of the
scarcity of resources in relation to our actions and behaviour. The Thesis deals with this
subject in a qualitative and experimental manner by means of discussion, reflective as-
sessments and studies within the framework of interdisciplinary. The result of the Thesis
might not make ends meet. However we believe it might raise dialogue, discussion or
wondering of how we can reach out to societies and confront them; our planet Earth is
drowning in our consumption.



ED CITY AS A RESULT OF CLIMATE

"No one can predict the futu-
re, however anyone can in-
fluence it. So, how can we
inspire people to rethink the
way we live and solve some
of our biggest challenges”

(Expethit and Nguyen, 2020)



\/ MOVITATION

MOTIVASJON ‘\mutiva Ju:n\ .,

QUR THOUGHTS AND EXPECTATIONS

This is a motivational note, outlining ourthoughts and expectations of this Thesis. It takes

rting point in our critigue upon the contemporary dynamics and mechanisms in the

Built Environment and shifts into our interests in Tectonics. We must stress, the following

is biased and narrated based on our observations and experiences. Hence, the opinions

and statements are not objective or factual.
CRITIQUE UPON CONTEMPORARY  |n our conception of the contemporary Architecture throughout the years as students at Ar-
ARCHITECTURE chitecture and Design, a certain scepticism has gradually emerged. We distinguished a bias
WHERE IS THE SENSORY EXPERIENCE  gnd tendency of generic discourse, as it is projected from a catalogue, which is presumably
AND CONTEATUAL RELATIONT - gssessed and based on economy, return of interest and political calls. The scepticism is

furtherenhancedinthefall of 2019, in which we enrolled Internships atarchitectural practices
in Copenhagen. The experiences opened our eyes to how the art of Architecture is structu-
red; oppressing the sensory and aesthetic attributes and distancing in regard to its context
in the interests of economic profit. In the continuation of the understanding Architecture as
it is today, we perceived a recurring discursive theme Sustainability, that has arisen as a re-
sponse to the increasing crises of Climate Change. As cited in the introductive Foreword[Ref_
Foreword p. 12)¢ the notion is influential in relation to politics, to society and namely to the field
of Architecture, which we find relevant and essential for our future. However, in our opinion,
the pressing environmental and ecological challenges have altered a concentrated focus
on measurable means such as Carbon Dioxide, CO,, footprints and energy usage, mani-
fested in the concepts on for instance Zero Energy Buildings and Passive House. The con-
cepts fostered an increased implementation of technology and layers of constructions,
that challenge and confront the articulation of Architecture and our sensuous bodies.

4 3 3 = (Foged and Hvejsel 2018} | i
role of the architect is diffuse. The discourse does not only apply in practice in the Built

Environment, but it influences and marks the educational field as well. To illustrate; at our
own education Architecture and Design, Department of Architecture, Design and Media
Technology, the curriculum comprises of courses and projects that place a greatemphasis
on this issue of Climate Change{Aalborg University, 2015 and Aalborg University, 2017) We are encoura-
ged to learn and understand the notion of, for instance, the concept of Adaptive Archite-
cture in orderto create designs, which can accommodate and mitigate the effects of Cli-
mate Change. Furthermore, we are encouraged to embody the art of interdisciplinary; a
cross -field of architecture and engineering to accomplish a holistic solution, which is ma-
nifested in the approach of Integrated Design Process. . davup, 2004) Though, we embrace
and appreciate the potentials of interdisciplinary and find it vital for designing and crea-
ting viable architectural solutions, we do not concur with this approach in our position of
practising Architecture, as we find it as unnuanced that compromise the reflective and phi-
losophical aspects, as the quantitative measures are the decisive and dominating criteria.

2018y
DOES T REFLECTS UPON OUR This discourse has changed the dynamics of roles in the Built Environment and called . ) : : o . T e m—
EDUCATION?  for holistic-based approaches of interdisciplinary, implying an increasing collaboration F)ur pos‘ltlon upon the con‘temporaryArchllltecu{re is partially the initiator for o_un;common . m‘-l .;P. ,.-.:',. i H:|-. S
. . apn i rOK # LORATION A 4 EAR NG
between engineers, architects and additional consultants. Herida; the interest in the theme of Tectonics. We believe it withholds a range of potentials to crea

te Architecture, that reintroduces an embrace of the perceptual aspect and of our bo-
dily senses into the Built Environment, as it cultivates the interaction between technique
and aesthetic in the creation of architectural articulation. (Erampton, Ed. Cava, 1995) * (Hvejsel, 2019}
Hence, the notion of Tectonics is a motivational factor for our Thesis. However, this does
not necessarily serve us a viable solution or it might be an inappropriate approach in the
reaction of the discourse today. With Tectonics as an overall topic and a common thread,
we identify this Thesis as a platform for personal learning and exploration, as the noti-
on is comprehensive and complex due to its embrace of a broad variety of interrelated
aspects. Thus, this notion is studied and examined critically in the chapter of Theory. (Ref.
Tactonics: A Critical And Thaoratical Studly p. £8] In continuation, with this Thesis we perceive a vast
opportunity to develop our individual approaches; reformulate and cultivate them. We
perceive an opening to gain academic returns, as an entity and as individuals, and to chal-
lenge and advance our competencies within literature, creative, critical and reflective thin-

king. Hence, the process of this Thesis is a learning process as well as regarding design.
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CHAPTER CONTENT

The Prologue intends to outline the intro-
ductional aspects of the Thesis. It takes a
starting point in a diagrammatic confron-
tation of our climatic challenges, that ser-
ves to position the thematic pivot point
in this Thesis. Subsequently, the Intro-
duction draws the scopes; The Problem,
the Potential and the Platform, and aims
to illustrate an overall picture for our rea-
ders. Inherently, it introduces the selected
site Bergen, which is captured in a video
sequence. Access to the video is through
the following QR-code.

FIG.04: WATER

{Photo by Photo by Silas Baison)
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QUETION WORDING:

Which of the following de you consider to be
the most serious problem facing the world as
a whole?

FIG.10: RESFONSIBILITY ON
CLIMATE CHANGE

QUETION WORDING:
In your opinion, who within the EU is responsi-
ble for tacking Climate Changs?
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INTRODUCTION (.1.2

PRESENTASJON \presenta Juinh, . 3
. (Dviet, n.d.}

THE SCOPE OF CUR PROJECT

The following intreduces our readers the scope of the Thesis. The Introduction is distingu-

ished in three complex of themes, which outline the point of departure for our The
The first represents the problem; the issue of Climate Change and its consequences. The

second denotes the potentials, and the third outlines the platform.

According to NASA, Climate Change is considered inevitable and the temperature
of the globe continues to rise rapidly in the deca_des to come.tﬁASA Global Climate Chapigs,
nd) lts forces and dynamic affects are consequential for man and nature, Hence, it has
a far-reaching effects on us, human beings, and our ecosystems. iy There is scientific
consensus, that Climate Changes are upon us and have already (haé consequential ef-
fects on our environment; shrinking ice sheet, accelerated sea level rise, intense events
of heat waves and precipitation. .., Climate Changes are man-made, as it is evident-
ly a result of human's industrial( activities and thus usage of Earth's resources over
the last 50 years, increasing the concentration of atmaspheric Carbon Dioxide CO,.
(bid) In order to reduce the severity of Climate Change impacts, mitigation measures
must take action in which the objective is to reduce the emission of CO,, O —
el e i Hence, it is e_ssen“tial to foster a chan_ge of |ifesfcy|e and behaviour, thuls
our CO, tootprint. However, in spite of the repercussions of Climate Change, we conti-
nue our everyday life in the culture of consumerism, without resource-awareness, as
the knowledge of Climate Change does not reach our threshold of comprehension.

With the existing Bjerknes Centre for Climate Research, . .. . in Bergen, Norway,
we conceive a potential and an opportunity for developing a platform to bridge a gap
between the knowledge of Climate Change and us. Hence, an opportunity for crea-
ting a transparency between Research and Man with the aim of mediating and enhan-
cing awareness and knowledge, and thus shift attitudes and behavioural intentions in
our everyday life. In this way, we add a second layer to the function of Bjerknes Centre
and redefine its role in Bergen. Bjerknes Centre for Climate Research is inherently a
collaborative platform that involves other connections of research such as the Univer-
sity of !E!ergenmote: 02 p. 40y NORCE (Note:0.3 p. 40) Nlansen Envircnmental and Remo-
te Sensing Centre{Ncm 0.4 p. 40y and Institute of Marine Research.mmm 05 p. 40] (Bjerknes
i Fo il Rea ik, o In conjunction with this, we perceive a vast potential %or crea-
ting a global Research Community by merging the collaborative environment of Bjerk-
nes Centre with Bergen's ambition of being the greenest city in Norway. Such a confi-
guration sets the framework for Bergen's as frontrunner for Research and Sustainability.

In the North Sea, at the edge of Nordnes, Bergen, the potentials are articulated and ma-
nifested in our proposition of an new distinct typology, which combines the cornerstone
of knowledge with the notion of a learning landscape with experience and movement.
Hence, a Research and Visitor Centre of Climate Change that can facilitate and build brid-
ges and interactions across scientists, researchers, students and inhabitants of societies. A
place that encourages and empowers learning, exploring, exchanging and sharing visions,
ideas and knowledge with the objetftive of reaching our common gloals.mote:olzl 0. 40) And
a place, where we are allowed to raise critical and inquisitive questions in the understan-
ding of our own impacts on the environment. With virtue in the placementin the North Sea,
the Research and Visitor Centre of Climate Change can offer us, as static users and dynamic
visitors, a vantage point from which to absorb the landscape of Water, which is a trademark
for Bergen . ... 2008) and in which the Thesis will take its starting point. Furthermore, it
can have a mediating part, a catalyst, that confronts societies with our culture of consume-
rism and that narratives the possible prospect of our future, if we do not act on the threat.
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{Photo by Cassie Matia on Unsplash)

KNOWLEDGE AND
COMMON LANGUAGE

VITEN OG FELLESSPRAK Vvirten\ Vfelies'spro:kh .
(Diet, n.d.})

THE ROLE OF MEDIATING

The following introduces the aspect of communication of the increasing challenges of

Climate Change, and critially addresses the present and actual medias. Upon our discus-

in the living roor eqarding » topic of comprehension of Cli-
sion in the living reomg . ., o 12y regarding thc: topi gi omprehensior ul.Ldll
a need to raise a critical dialogue in this Thesis to continue

addressing the presumptuous issues of the platferms in which the knowledges of Climate

, We perc

mate Change

Change are mediated. The ecological challenges seem continuously distant from the di-
mensions of our everyday lives, and consequently our understanding and shift of attitudes
and behavioral intentions are suspended.,
Climate Change perception can be empl

This study also examines how

5

s of Architectural experience.

While Climate Change has been singled out as one of the greatest pressing global challen-
ges, we, as society, still tend to downplay its role and the risks it involves. ... . Never-
theless, its role is essential as it is consequential for our environment, and hence, concerns
economic, ethical and Ipoliti‘cal aSPECtS. 1 dicken etal, 2018) As: accentuated previously, we may
ask ourselves why we in spite of the emerging crises continue our culture of consumerism
and lack of confrontation upon the act? Is it a consequence of the present communication
methods or is it the attributes of Climate Change that make it hard and intangible to compre-
hend? Traditional media such as newspaper, television or radio have a long history in being
the primary outlet for our way to obtain knowledge, however in the last decades the world
has become more digitalised. ., . 2017, CUr knowledge of recent events is communicated
through medias that have become an ubiquitous phenomenon, ., Nevertheless, it mediates
the topic of Climate Change by countless activities and modes oféommunication; from new,
research papers and debates to performance of art, poetry and products which strive to provi-
de environmental benefits and let us reflect upon resource efficiency and social responsibility.
(White st al, 2019) HENCE, the medias give eviden‘ce to the subject as a visible dimension, yet it st_ill

oes not reach our thresholds of understanding in such a measure that we actually act uponit.

Scientists’ have obtained the understanding of Climate Changes through a process of collec-
tive learning by field experiments, observations, and through improvements of theories, com-
position of models and methods to synthesise the complex ﬁelcll of knowledge. . . .. Stern,
20113 However, the convergence between scientists’ understanding and the general populati-
on Is not perceptible; but why? Climate Changes as physical sensations might be challenging
to comprehend due to its distant from our everyday concerns and its impacts that often seem
global which makes it intangible. For instance, the main causes of Climate Changes is the
emissions of Carbon Dioxide, CO,, which are invisible, and hence, challenging to apprehend.
(ki) BY the physiological factors the communication of Climate Change will be understood
diﬁerently, and as complex the field is, the obtaining of knowledge can entail misconception
for the individual grounded on the remote relation from personal experience. Accordingly,
concerning the social factors we rely on others presumed to have greater understanding on
the subject, and often seek towards intermediary sources, which reflect an indirect compre-
hension upon the notion.“bidll Hence, the comprehension upon the subject can be difficult to
engage with and thus intricate to respond to.

Our knowledge upon socisty, its feelings, thinking and doing in relation to Climate Chan-
ges become in that sense imperative to address in order to design an Architecture as a plat-
form, which confronts societies with our consumerism and the challenging prospect of our
future. Hence, we aim to oppose the absence of understanding by specifying knowledge
procured by experience. With individual experiences, we aim to position an alternative way
to learn and obtain knowledge, which has been evidenced from our everyday life; for in-
stance by learning to ride a bike or learning a certain place’s culture by visiting it, opposed
to hearing or reading about it. Hence, with the outcomes of actions we enable an under-
standing upon a certain prospect. In continuation of the topic, several studies emphasise
our ability to learn through experiences, and it can substantiate how one'’s personal expe-
rience is an effective approach to attain knowledge of the notion of Climate Change. .,
Our experience serves a basis for reflection ., and by this accession we enable a way tc
reach our threshold of understanding and make man reflect upon Climate Change. Accor-
dingly, this impact might shift one's behavioural intentions and encourage to take action.

0:1:3

PRELIMINARY

HOW IS THE ISSUE OF CLIMATE
CHANGE MEDIATED?

POWER OF

PERSONAL EXPERIENCE



% . = BN i




REGION

DISTRICT

CLIMATE

STABLISHMENT

AREA [KM2]

INHABITANTS

FIG.19:BERGEN FROM PUDDERIORDEN

WESTERN NORWAY

(Brajnhaj, 2020}

HORDLAND

{Brejnhoj, 20201

OCEANIC

{Climate Travel, 2020}

1070

(Brajnhaj, 2020)

465

iBrejnhaj, 2020)

252391 agjonay, 2000

BERGEN

BERGEN \buh-gm\ ., s

FROM RAIN CITY TO CLIMATE CITY

The following descriptive note, about Bergen, takes a starting pointin Norway ina global

perspective, inwhichthe perceived paradoxisemphasised; Norwayisononehandaclimate

leader and on the othera giant cil industry, being depe il fuel. Accordingly,

> following will illuminate how Bergen is confronting the issues of Climate Changes, with

5. With the current challen

the aim of positioning contextual circumstances for this The
I element of Waterand the

ninthe light of Environmental act.

ges of increasing precipitation and sea-level rise

city of Bergen become an actual and perceptible notio

The country of Norway portrays a spec‘tanltular everchar‘nglng NatUre o in Norway, nd) thét
in the light of its nature phenomenon, its geographical and resources possessions is
able to empower a range of enw‘ronmenfal‘ acfcs and consnderatlons.tgtatkra& 2009) AMONg
others, Norway is one of the leading countries in renewable energy with a strong depen-
dency on the element of Water.{McKay 2019, With more than 100 years of experience, 99%
of the power production emerges from Hydropower, which makes Norway a distinctive
example upon the act of Climate Change'tsmtkraft 2009) Hence, Water has a century of sig-
nificance and is vital for the nation to function. In other environmental measures, Norway
is projected as a global leader and front runner in climate action; for instance, it is the
first country, worldwide, to constitute a Ministry of Climate and En\u'ironment[EnVironment
2015y @nd it has an ambitious aim of a paradigm shift by 2050; Nerway as a low Car-
bon Dioxide, CO,, society by 90-95% reduction below the levels in 1990. ., )

E : SR (Climate Action
Tl However, the strategies are ambiguous and the initiatives are greatly un-
racker. Norway., n.d.) = 5 5 i ;
dermmec? y the continuous expansion ‘_Jf oil dri ||ng,(s?n upts, 2017) NOTWaY is one of the
world’s biggest players in the fossil fuel industry. Thus, it becomes a noteworthy contra-
diction to the country’s Environmental Policy. We conceive the paradox as an illustration
of the complexities of the notion of Climate Change, and how it indeed reaches across
various aspects and layers of society; economy, ethic and politics, which are also men-
tioned earlier in this Thesis. In continuation, it leaves us questioning our roles; if or how
our Architecture can confront the paradox, and call the Norwegian society upon act?
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FROM RAIN CITY TO C

THE ST

BERGENS CURREN

THINK GLOBALLY,

Transformation of Bargen

From comprehending Norway from a global perspective, the following introduces our lo-
cation Bergen at a regional plan, outlining its identity and characteristics. With its position
at the west coast of Norway, Bergen constitutes, worldwide, a part of the longest national
coastline, spanning from Egersund in ‘thesguth andto 'cht=T pollarcircle at nolrthl.m:imorwa  2030)
(Ref. Maps of Scandinavia p, 24) Hence, on the basis of the location, in close pr_ox_lmlty to the Nort

Sea, Bergen perceives itself being based on Water concurrently with its identification as a
maritime city regarding the various naval activitiesand its history of trade and seafare. |
2010y QUr motivation for Bergen as a location for our Thesis is, among other factors, groun-
ded in the city's many years of research and development of becoming a frontrunner in its
transformation alongside the notion of global Climate Changes. Bergen is one of Europe’s
mostrainy cities, defined astheRain City, _ _ .o, duetoitssituation in close juxtapo-
sition to the sea and the landscape of oblique mountains, which implies a great vulnerabi-
lity and exposure to Iérge quantities of precipitation,mer?gnl 2008)(Ref. Analysia: Microclimate p. 100)
However, incidences in recent years, Bergen's vulnerability has increased regarding Cli-
mate Changes and its consequences such as flooding, temperature rises and extreme
weather conditions. By the pre-existing challenges of precipitation, the rainwater and
sea-level rise become the main indicators for Bergen, which menace the city including
its cultural heritage and _identity‘uversenl 2008) This metamorphosis has modified Bergen's
identity, known as the Rain City, to the Climate City.[ ¢ mier i) S05H Hence, the element of
Water encompasses the city's identity for better or for worse, anci leaves us questioning
how Bergen, as a Climate City, intervenes with Water in the approach of securing a green

2
future? . .en 2008)

The confrontation of environmental matters, in Bergen, is approached through a series of
initiatives, specifically with the facing challenges of dealing with Water both from the sea
and the sk_y.u ersen 2010) I the response to the notion of Climate Changes a range of pro-
jects, par‘tlcuTarly with an emphasis on the element of Water, .., have been planned and
initiated, for instance, regarding wastewater, surface water man.agement and other inter-
national projects onflooding. . ... sg0g)Indeed, the mentioned initiatives revolve around
the notion of Water and aim to approach the environmental issues with a local manner.
Hence, the objective is to utilise Water as a resource that should rather enhance the city
than harm it. ., Upon the view of ongoing acts and research, the Municipality of Bergen
emphasis the principle of Think Globally, Act Locally,,, ., with the aim to operate with glo-
bal goals of reduction the Carbon Dioxide, CO2, emission into our atmosphere.
Furthermore, an imperative strategy lies withiFarshie
ll'é"c?vgag?naﬁfr %231Fm%'gr‘5#€é°?bn‘93ise a transparent bridge between education, research
and people on the act of Climate Change. Hence, the existing Bjerknes Centre for Clima-
te Change and the Built Environment are working collaboratively to support the common
goal. Additionally, initiatives in raising awareness of the environmental issues for the
younger generation are cultivated by a series of platforms and programs at the involved
iQstitutions,{lv raan, 200 ”These initiatives and approaches to promote awareness and lear-
ning are of suEs‘cantiaﬁi relevance and strengthen our own objective of creating a synthesis
in the field of knowledge, research and learning in the framework of the element of Wa-
ter and its pre-existing significance of the city; energy, health and recreational activities.

In line with the previous mentioned projects, the Municipality of Bergen has outlined
how Architecture and its impact on the human beings is significant.uumn 2008) The archi-
tectural aim for Bergen is procured through a range of strategies, establishing a funda-
mental platform towards an inclusive, distinctive and climatic city. The strategies encom-
passes_four categories; Aesthetic, Characteristic, Inclusive and Green,{Bergen Bystyre, 2019)
These instrumental means operate within the field of transforming Bergen into a den-
ser city within a synthesis of architectural value and environmental consciousness
in relation to its existing distinctive townscape. The operating factors concern vari-
able aspects, for instance, regarding the measure of prioritising interactive and soci-
al spaces for people. Furthermore, the strategy of such as Aesthetic can be reached
in the creation of recreational areas stimulating the senses, or by the transparent
coherence between interior and exterior scenic surroundings. Hence, the mutu-
al destination towards a sustainable and green future is topical and of great signi-
ficance in a societal aspect of the city. , ... Hence, the accession towards an en-
vironmental act is based upon the physical boundaries and the spatial experiences:

"The visible parts of architecture are shape, aesthetic, materials and symbols. This become
attached to the profession in relation to how the built and urban space appear. Meanwhi-
le, Architecture likewise concerns its impact. Good architecture inspires and is identi-
ty-forming, it provides solicitude and creates enthusiasm. Our physical settings shapes us

as human beings and society” |, . 00 s

The introduction to Norway, and specifically Bergen, projects an intricate and complex
situation; Norway as an entity continuously endorses the oil industry, while Bergen, as a
cog in a vast machine, is suffering under it. Simultaneously, scientific inquiries and work
of Climate Change are based in Bergen, aiming to be a leading frontrunner of Climate
Change research. As stated in thg Intro_duction{RE{ introduction p. 27) W& conceive the scien-
fic unfoldings and the collaborative initiatives in Bergen as a substantial aspect for our
project, which is strengthened in the light of this elaborated read upon Bergen. Namely,
the Bergen's focus on the element of Water, which also resonates with our impressions
and later elaborated upon in the Analysis, is crucial for our project. Furthermore, the pre-
existing initiatives and arrangements in the promotion of Climate Change awareness
are in alignment with our own perceive potentials, in which we strive to advance and
enhance the transparency between research and man; knowledge and learning through
our Architecture. Figuratively, Bergen already has all the threads and we are the ones
to make an attempt, tidying a knot by placing an architectural layer upon it. To address
and make a note in regard to the architectural aims by the Municipality of Bergen, we
do not notice a distinctive strategy and approach. However, it is noteworthy to mark, that
the chronology of the scheme; the notions of Aesthetic, Characteristic and Inclusive are
presumably prioritised in comparison to the notion Green. Thus, the strategy does also
amplifies the significances of social and aesthetic aspects, which resonate relatively with

our point of Vlew'(ﬂef. Meotivation p. 14)

0.1 AESTHETIC

0.2 CHARACTERISTIC

0.4 GREEN

FIG.29: Architectural Strategies by Bergen
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The immediate impression of Ber-
gen is the element of Water. It is
present in the body of the sea and
dominates the micro-atmosphere
approximately 200 rainy days per
L Itis all around us,
embracing and surrounding us at
the moment we approach Bergen,
and it the decisive factor for how
we experience the urban spaces;
the streets, its surfaces, its life
and its atmosphere, and how all
of it is in interplay with the fluidi-
ty of Water. Hence, we perceive
a vast potential in Water, physi-
cally and figuratively, and allow
it to possess an authorship role
in our creation of Architecture. In
response to this, forthcoming de-
sign studies and exploration will
be fostered, which can substanti-
ate to establish the city of Bergen
as a gathering point or platform
of exploring and learning, and
not to mention to confront the
man upon our consumption and
its impact on the environment.
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The Bjerknes Centre for Climate Research was founded in 2000. |t engages more than
200 scientists from 39 countries and is on the largest units for Climate Change research
in Europe. The overall aim of Bjerknes Centre for Climate Change is to understand and
quantify the climate system for the benefit of society. In 2003-2012, Bjerknes Centre for

Climate Research was |labelled a National Centre of Excellence (CoE). (Bjerknes. UIB, 2016)

The University of Bergen,UiB, is an European University with approximately 16.000 stu-
dents and 300 employees. UiB is both an educational and a research unit, which involves
a series of different disciplines and fields, structured in 7 faculties and 90 departments.
UiB is a part of a global network of students and scientist, and perceive itself as a dyna-

mic network for meeting and interacting, also with other communities. {iniversty o Bergen nil}

NORCE is one of Norway's largest independent Research Institutes. It has 1000 employees
from around the world. NORCE provides innovation and research in Energy, Health Care,
Climate, the Environment, Technology and Society. It is based in Bergen, however it has a
strong presence in other locations such as Alta, Tromsg, Bardu, Boda, Haugesund, Randa-

berg, Stavanger, Kristiansand, Grimstad and OS|O'[NORCE Romeasch il

Nansen Environmental and Remote Sensing Centre, NERSC, was founded in 1986 and is
an independent non-profit Research Foundation. It conducts environmental and climate
research, and generate an interdisciplinary across scientific expertise in Earth system, en-
vironmental and climate research, satellite, remote sensing, modelling and data assimilati-

on. NERSC is affiliated with the University of Bergen, UiB.  poce )

The Institute of Marine Research, IMR, is Norway's largest centre of marine science. It has
approximately 750 employees. Their objective is to provide advice to Norwegian authori-
ties on agquaculture and the ecosystems of Barents Sea, the Norwegian Sea, the North Sea
and the Norwegian coastal zone. Hence, their main activities are research, advisory work
and monitoring. The IMR has its base in Bergen, however, they are also present in Tromso,

Matre , Austevoll and Flcdex.flgen.“nst.lme of Marine Ressarch, nd.)

UN 17 Sustainable Development Goals (SDGs) are shared aims for peace and prosperity
for people and planet. The SDGs initiate an urgent call for action in an international part-
nership. The SDGs involves environmental, societal and social sustainability.

= (Sustainable De-
The 17 SDGs can be explored at their website: https://

velopment Goals, Knowledge Platform, n.d)
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CHAPTER CONTENT

The Methodology elaborates on the ap-
proach and methodologies, applied in
this Thesis. It includes The Integrated
Design Process{K“udwup' LT ] illustra-
= te an instrumental map for our process
4 in this Thesis, and it outlines the Method
of design generator, Conjecture/Analy-
SIS Dark, 1979)° The objective is to outline
and explain, how we are carrying out our
studies and collecting the outcomes.

FIG.31: WATER
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ARCHITECTURE:
A MULTIDISCLINARY ENDEAVOUR
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SKETCHING |}

FIG.33: The integrated Design Process

(Knudstrup, 2004)

APPROACH
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QUR POSITION AND PROMINENCES

objective of the following elaborates on our preminences, positions and approaches

ng the scope of the Thesis. It addresses and articulates a framework of which the
a focus upon our position on the ad-

dissertation operates within, The elaboration plac

vanced approach of interdisciplinary and its role, which outlines our critical point of view

on studies, analysis and selection of sources. This is grounded in the vision of denoting

nuanced understandings and grasping the potentials and consequences.

With the view to approach our Architecture to meet the man-made Climate Changes and
confront our culture of consumerism, we aim to elucidate our position and practice within the
Thesis. The descriptive note upon Bergen give potential to build on our platform of the pro-
position of a new typology creating a transparency between knowledge and learning which
encourages us to explore, share visions, and raise question and understanding upon our im-
pacts on the environment. On that note our Architecture addresses the notion of Catalyst
Architecture Kiib & Marling, 2015) described b_y Hans Kiib and Gitte Marling (Note: 0.1 p. 50° wh_ich
comprise Architecture as a mediating role in the development for our society. The conception
emphasises the ability to impact the framework of our lives and it further has the ability to fra-
me a certain function that provides us aesthetic and sensuous experiences, Hence, we percei-
ve our Architecture as a catalyst of the element of Water, which can confront our consumerism
and impact on environment. In this context, itis important to understand the multifaceted sub-
stance of Architecture; Architecture evokes a multidisciplinary endeavour, in which one expe-
rienctlas a series of contradictory aspects among; rationallity, our |°9°S_{Yourpimionary. ndy ?nd
emotion, our pathos | - Dictionary, n.d.J and architectural intention against viable realisation.
Thus, a series of dimensions concerns aesthetic assessment with a focus on phenomenologi-
cal values, while other aspects are placed in the quantifiable and empirical realm. However,
the contradictories, the integration and the unification of architectural qualitative and quanti-
tative features is to a certain degree essential in order to create Architecture that is apprecia-
tive for its surrounding. This is rooted at the beginning of the interdisciplinary of Architecture
and Engineering, which is emphasised in the work of the Roman architect Marcus Vitruvius
F’ollilo{\‘,itruyiuq 1914) (Note: 0.2 p. 50) Howev.erl, in our p‘c.:in‘f of view, I'ntegratioln of‘Architecture and
Engineering does not necessarily entail an equilibrium of the respective fields. It depends
on the narrative of the Architecture, the sensory perceptions of it and contextual conditions,
which likewise is outlined by the architectural theorist Christian Norberg-Schulz; 0. 50)
According to Norberg-Schulz, there is not a pre-appointed approach nor methocﬁology in Ar-
chitecture, as the architectural quality is not a universal measure; it is derived and rooted from

the specific context, referring to the notion Genius Loci; the Spirit of Place. (Kjeldens, et al,, 2012)

Inthefield of Architecture and Engineering, we question ourselves how we can access the
Thesis within its substance of complexity; It is embedded in the education of Architecture
and Design, Aalborg University, to place the framework of design within the method of
Int‘egrated Design P‘rocess, developgd by‘ Mary-Ann Knuds‘trupmcm: 0.4 . S0y which aims
to integrate the architectural and engineering aspects through five phases; Problem/Idea,
Anal|ly5|s, Sketching, Synthe_sm,lPresentlatlon.tkpudctwpll 2004) Ho_wever, we do |I10t distingu-
ish it as a methodology, which is experienced in previous projects, rather an instrumental
MAP (e, IDP as an instrumental map, p.46) O Navigate a de_sngln process, as itdoes not ensure either
aesthetic nor sustainable solution. Hence, the principle of the Integrated Design Process
is understood as a platform to structure and control the vast series of parameters, architec-
turally and technically, that are considered necessary and vital for an architectural design.

Design Processes concern a series of branches that reach scientific research, critical
and creative thinking in an iterative approach. (Knudstrup, 2004) Nevertheless, it allows
one to reflect and discuss upon design decisions which addresses environmental, so-
cial or contextual conditions and allow on to make a substantiated assessment and
narratives that address different situations. However, of own experiences in previous
projects, this endeavour of assessment is not inherently employed in our Design Pro-
cess, which designate that a series of decision-makings are regularly rushed without
substantial or evidential reasoning. To elaborate, design decisions were often ba-
sed relatively solely on quantifiable and measured parameters, or without any viable
arguments regard to the overall social, cultural and architectural aims. Consequently,
this custom often ensued in compromising the architectural and aesthetic qualiti-
es without considerations to the experience, However, we must stress that the tech-
nical aspect is still vital for a viable and valuable result and should not be neglected.
Hence, within a critical framework we eagerly vision to place an accentuated emp-
hasis upon the approach and process of decisions-making with the objective of un-
derstanding the decisions and assessments we are making, and thus its potentials
and consequences. Accordingly, we see a necessity to stress the approach of the
Thesis by critically ask and question our decisions; in which coherence did the de-
cision emerge, and what drives it, what are the constrains for the design, and
what are the consequential aspects; socially, architecturally, aesthetically or tech-
nically? Shall our logos (Your Dictionary) ©F pathos CsE decide? Peter Zumt-
hor articulates such a situation in '}'hinkr'ng Architecture and empha-

; (Mote: 0.5 p 50) 1 : B :
sise the significance of a critical assessment and its confrontation with our pathos:

The feelings, preferences, longings, and desires that emerged and demand to be given
a form must be controlled by critical powers of reasoning, but it is our feelings that tell us

whether abstract consideration really ring true” , . =0 o b21)

In the threshold of a critical point of view, an emphasis is placed on a critical attitude
towards our application and employment of tools in studies and analyses; are we using
analogue or digital utilities, and what are the potentials and consequences of it? Ana-
logue tools, such as sketching, allows us to create and design at a relatively abstract plan.
Digital utilises, such as 3D modelling, enforce a certainty in details and criteria. Hence, it
is vital to understand the analytic aim of the study in order to select the appropriate tool
and exploit its attributes. We do also aim to implement a critical approach regard our
reads Upon sources and its content, as sources can be biased, politically, ideologically or
personally, which imply its statements and claims are not necessarily theoretical and em-
pirical based, nor objective. Sources are also linked to its time of origin, which is vital for
understanding for putting the subject into perspective and support our argumentation.
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0.2.2 CONJECTURE/ANALYSIS

GJETNING/ANALYSE /kan'dzektfa(r)/, /a'nalasts/,
A METHOD OF DESIGN GENERATOR

and its ac-
gy
sn architectural theoretical framework, by applied

5 g z : (Darke, 1979)
ic and humanistic attitude, the methodo

The following demonstrates the methodology Conjecture/Analysis

1. From a scie

cession to researcl

endeavourto address the objectives of

methods and mod which attempt to authenticate the conjectures and the design stu

dies., .-, Bythe introduction of Gesture and Principle,, . we aim to substan-
7 {Fer 2015) ; (Hvejzel 2018) ) 3
tiate the notion by Architectural experience. Hence the methodology is designated
the The to potentially permit an adequate way to support both the broad active ©

the project and the specificity of each design study in an architectural research agenda.

Methodology as an approach joints specific epistemological and ontological presump-
tion to applicable research methods, which reconciles philesophical concepts with useful
research techniquesq{:mwenl2003]. In other words, a methodical accession will in the light of
knowledge and objective reality be a critical evaluation upon reliability and validity of the
research. Hence, several propositions for methodologies has been developed by theo-
reticians presumably in order to provide methods to guide, structure and direct a certain
design development. Accordingly, our motivation for the Thesis is rooted in exploiting
a method of which can support the fundamental principle of working and structuring
the design in the interdisciplinary field of Architecture and Engineering. In the light of
this, the dissertation will be structured on the basis of the designated methodology of
Conjecture/Analysis, which attempt design in a systematic, explorative and goal-oriented
inquiry based on conjectures.{Fogsdlzmm By theoretical propositions and research analysis,
the methodology will entail an accession to explorative design thinking by the foci of the
Thesis and access the design development in a critical interdisciplinary intellect,

The methodology of Conjecture/Analysis derives from a scientific conduct in philosophy
explained by the German philosopher Karl Poppermatsl_ 0.1 p. 51 and his view upon the
scientific approach to design. In contradistinction to the rational Synthesis/Analysis pa-
radigm 4 5015y that implicates inquiry prerequisite by statements of facts, the Conje-
cture/Analysis revolve around systematic inquiry commenced by problem statement, by
proposing a conjecture or inspired guesswork conducted by empirical analysis, 5, o o
2002y Hence, the methodology addresses the framework of design founded on conjec-
tures and emphasises a cyclical process rooted into a larger process of theory, testing,
reformulation, verification, falsification and phenomena creation in a non-linear probe.
(Foged, 2015) Another important matter is the Primary Generators, which is the conceptora
collection of associated concepts that generates an accession into a problem in the initial
process of design. . i .o 2009 It Will reduce the amount of potential solutions and as-
sist the further design, where the significance lies within our awareness of the generating
forces, of which will be accessed by critical evaluation and the exploration of the certain

conjectures. The Popperian formulation, elaborated on by Isak Worre Foged,mow 02 p.
51) (Foged, 2015) determine conjecture as the hypothesis statement, which is portraying the
problem statement. Hence, the formulation is delineating a rational framing where tenta-
tive theory is implicated; Literary reviews, case studies and logical argumentation create
the basis. It is thereby of great importance to address the tentative theories as a funda-
mental for the design development; for instance, we aim to conduct case studies as a
method for architectural research by the understanding of Gesture and Principle,[H“J“L

2018y Which can substantiate the interdisciplinary field of Architecture and Engineering.

In the position of the interdisciplinary field, our interest in Tectonics becomes crucial in
the assessment to our Architecture and the interaction between aesthetic and technique.
Hence, in the notion of tentative theory, case studies and critical evaluation we aim to
stress the conception of Gesture and F'rinciple{lbld_J addressed by Marie Frier H\.rejselmo_
1003 p. 51) 1O vigorously validate and test the hypothesis statement, in relation to multiple
tec hnical and environmental aspects, upon the obliging studies. The notion of Gesture
and Principle grasp the essence of a approach to Tectonics, which addresses the human
proportion and sensuous position; Gesture delineates the experienced architecture, while
Principle is the state of art which put the Gesture into realisation.{HmasL 2018 I the light of
these terminoclogies, our understanding of the expressions becomes a comprehensive ac-
cession to how to address architectural eminence and the capability to impose a bodily in-
cident which can foster a sense of perception related to the human scale. Hence, we aim to
exploit this conception as method to authenticate the Tentative Theories and presumably
be able to address the foci upon the element of Water as a principle to impose gestures.

While the research is contemplated as a network of knowledge and methods, the phase
of testing is aimed to be stretched by an inquiry which both addresses the qualitative
and quantitative aspects. By the means of verification/falsification of the conjectures, the
Thesis aims to address the explorative studies by both physical and digital measures of for
instance hand sketching, physical and digital models and simulations. However, in the ve-
rification/falsification new problems will occur and provide new insight and supplemen-
tary studies. This process might reveal unexpected phenomena that will otherwise be int-
angible.[FagsdJ 2015) In that notion, we aim to encourage an experimental framework of the
Thesis being embedded in the cyclical process of theory, testing, reformulation, verificati-
on, falsification and phenomena creation. In relation to the foci of this Thesis, the element
of Water becomes a potential primary generator which can drive the design. This focus
raises intriguing questions upon how the element can empower knowledge and learning
and potentially persuade Gestures to impactour behavior? Hence, this primary generator
can assist towards a distillation of the emerging conjectures and the problem statement.
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APPROACH

Harnis Skaarup Kibb & Gitte Marling

Marcus Vitruvius Pollio

0.2

Christian Norberg-Schulz

Peter Zumthor

0.4

Mary-Ann Knudstrup

5

NOTES

NOTE Ynpuite',. .
TO PROVIDE CONTEXT

Hans Skaarup Kibb, Emeritus Associate Professor fostiom Urvermy vpry 210 (Gitte Marling, Pro-
fessor, are in connection with the Deparment of Architecture, Design and Media Techno-
logy the authors to Catalyst Architecture that assembles a series of conducted research and
case studies. The objective is to unable understandings of the role of Architecture in the
development of a democratic city and learning city (Kibb and Marling, 2015)

Marcus Vitruvius Pollio was a Roman Architect and Engineer. In the distinct De Archite-
ctura, Vitruvius combined history of ancient Architecture and Engineering with his own
experiences and position on the subjects. ... Vitruvius outlined essential elements,
when designing Architecture; Firmitas (Strength), Utilias (Functionality) and Venustas
(Beauty) . Ly, ny NOtiONS that are still significance in the field of Architecture today.

Christian Norberg-Schulz was a Norwegian Architect and a professor at Arkitekthogsko-
len in Oslo, Norway. In his work, Norberg-Schulz outlines the significance of the concep-
tion of Phenomenology, which is also a starting point for his notion Genius Loci; The Spi-
rit of Place. . sommer oy TNe Notion places an emphasis upon the contextual condition,

when designing Architectu P oeboars eehnl 136n)

Peter Zumthoris an architect from Basel, Switzerland, Zumthor started his career as a cabinet
maker, and established his architectural practice in 1979. Through his architecture, his sen-
suous attention to materiality and place, Zumthoris considered as one of the most extraordi-
naryarchitectsin 21% century and has received a series of Awards, among others, the Pritzker
Architecture Prize. Zumthor's work withhold experiential qualitites and embrace the cultural
and technology of contemporares Archdaily, 2019) In the book Thinking Architecture, compri-
sed of a series of essays, published in Birkhauser 1998, Zumthor elaborates upon his archi-

tectural philosophy and allow readers a glimpse into his mind. ., o\ s oo 0y

Mary-Ann Knudstrup is a Danish architect, professor and head of the Research group for
Sustainable Architecture at the Department of Architecture, Design and Media Technology.
Furthermore, she has a history of emphasising the field of Architecture and Planning by
being one of the founding partners of the education Architecture and Design at Aalborg
University. As an accession to Problem-Based Learning, Knudstrup developed the notion
of the Integrated Design Process which encompasses a structure and strategy to handle the
multifaceted process of architecture and engineering. (Knudstrup, 2004) APATE from that, Knud-
strup has done research in the subjects of sustainability and well-being (Asliarg Univessibat, k)

Karl Popper is generally stated as one of the greatest philosophers of science of the twen-
tieth century. Additionally, he was states as a social and political philosopher of valuable
stature and an academic and social commentator. His remarkable features lie within the
scope of his intellectual influence. Popper is in particular noted for his favour of empirical
falsification in opposition of the classical inductivist views on the scientific method. Hence,
his approach to theory is based upon the argument on empirical sciences which can ne-

ver be proven but falsified constituting the notion of experiments. .. . Encyclopasdis, 2018)

Isak Worre Foged is a Danish architect/engineer and associate professor at the Department
of Architecture, Design and Media Technology. His work emphasises tectonics in archite-
cture, environmental architecture and computational architecture. In relation to his acade-
mic field he is founding partner in the architectural studio AREA, that explores the notion
of Environmental Tectonics, based upon his PhD thesis: Environmental Tectonics: Matter
Based Architectural Computation in 2015 and Constructing and Construing Environmental

Sensations from 2016. (Foged & Hvejsel, 2018)

Marie Frier Hvejsel is a Danish architect/engineer and associate professor at the Depart-
ment of Architecture, Design and Media Technology. Additionally, she co-heads TiA Re-
search Group for Tectonics in Architecture. Hvejsel holds a PhD in domestic architectural
quality and prefab technology whereas the publications of hers juxtaposes critical reflec-
tion upon theory and design method in the field of Architecture in an everyday practice.
Her PhD INTERIORITY examples everyday practice through the specific interest in furniture
scale as an accession to tectonic thinking in architecture. Other publications as Circular
Tectonics? A critical discussion of how the architectural discipline can drive ecological con-
tinuity addresses the framework of Tectonics in reference to an ecological architectural

Practice. . . g Hyajsal 2018)

CONJECTURE/ANALYSIS

Karl Popper
i

Izak Worre Foged

Marie Frier Hvejsel
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CHAPTER CONTENT

The Theory outlines the theoretical aspe-
ct and involves the notions of Sustainable
Architecture, Sensory Architecture and
Tectonics in the format of critical and the-
oretical studies. The intention is to under-
stand and narrow the thematic points in
this Thesis, and to raise a critical discus-
sion about the role of the respective no-
tions. The section takes a point of depar-
ture in a short Scope to elaborate on, why
we perceive the mentioned theories as
vital and essential and moves forwards to
the studies. Concisely, a theoretical con-
clusion is presented to recapitulate our
outcomes and findings.

FIG.36: WATER

[Photo by Silas Baison)



7: TECTONICS AS A METHOD
TOWARDS ENVIRONMENTAL AND
SENSORY ARCHITECTURE

FRELIMINARY

n

SUSTAINABILITY

TECTONICS

PHENOMENOLOGY

PRELIMINARY 0.3.1

INNLEDNING Vindlerdnin,
WHY DOES THEORIES MATTER

The motivational note Motivation, ) . ..and intreductive Prologque,, , .
(Ref, Motivation p, 16} = (Ref. Chapter:Pro-

project the initial settings for the Thesis' theoretical framework; Sustainable

log 18-39)

Architecture, Sensory Architecture and Tectonics. This Preliminary read introducesthe the-
oretical and critical studies of the respective individual and interconnected notions tow
ards meeting the objectives of the Thesis. Acrossthe three fields, Tectonicsisa vital attribu
te in bridging the aspects, and hence the interconnecting constituent to our Architecture.

The notion of Sustainable Architecture is essential and relevantin light of the increasing
Climate Change challenges. The Built Environment, as a great contributor to Carbon Di-
oxide, CO,, emissions into our atmosphere .\ i 544, Itis positioned as a crucial player
in the environmental act. We aim to approach and grasp this notion with a critical asses-
sment. Hence, the study strives to illuminate the role of Sustainability in the current Built
Environment and how it influences the technology and, thus the creating of Architecture.
Hence, it aims to elaborate upon the potentials and pitfalls of Sustainable Architecture.

The notion of Sensory Architecture is vital, as we perceive an increasing universal ap-
proach and a vast negligence of the contextual and sensory aspects in the contempo-
rary discourse of Architecture. Hence, the connection to the specific site and the tactile
experience of space; smelling, touching and hearingp, ... 5912 @re neglected as a re-
percussion of the measurable oriented Built Environment. The study strives to elaborate
on the attributes of contextual and sensuous Architecture, and includes a discussion of
the notion's potentials and pitfalls.

The notion of Tectonics is as initially stated vital, as it withholds the potentials to address the
crisis of Climate Change, without oppressing the aesthetic, cultural and sensory aspects.
(Beim & Hvejeel, 2019) lttakes a starting point in 'Fhe spef:lﬁf.t site and ad_dresses the su‘stamable
aspect with its focus on material compatibility, which is culturally interrelated with the lo-
cally available technology, and it addresses the sensory aspect, as its tangible measures
such as con?.tn.llctlonalnl expression can rew?al a narrative of space. \ . Framgton, 1995)
Thus, Tectonics is the linkage between Sustainable Architecture and Sensory Architecture.

iDict, pod)

PRELIMINARY

WHY SUSTAINA
ARCHITECTURE:

HOW DO GRASP THE SUBJECT?

WHY SENSORY ARCHITECTURE:
HOW DO WE GRASP THE SUBJECT:
WHY TECTONICS;

HOW DO WE GRASP THE SUBJECT

-




3

T'S INF

0:3;:2

PRELIMINARY

LUENCE ON SOCIETY

AND POLITICS

SUSTAINABLE ARCHITECTURE

BAREKRAFT \ baarekrafth, .

A CRITICAL AND THEORETICAL STUDY

This st
objective is to enable an elaborated understanding of it in relation to Architecture

udy explores the inherent complexities of the notion of Sustainability, and the
,and
also its significance and relevance to our society. It takes a starting point in a broad per
spective in the cultural and political aspects and boils it down to its role in Built Environ
ment. Here, the study introduces the concept of Circular Thinking and proceeds to a case

study of Upcycled Studios by Lendager Group, that manifests an ecological

< {Note: 0.1 p. 78)
approach in addressing the issues of Climate Change.

With the status quo of the crisis of Climate Change and the situation of resource scarcity,
men are facing one of the immense challenges of its time. In the future to come, the
issues will intensify its effect on society, its cultural, political and economic evolving, the
urban and rural land development, and consequently the field of Architvactune.{EmndgMrd
et ol 20151 hough this study focuses on Sustainability in the Built Environment, we are
dec]inecf to take a starting point in addressing the impact of Sustainability in relation to
other aspects to broaden our perspectives within this field. After all, the combat against
Climate Change has to take a point of departure in our actions and behaviours, which all
are associated with our conception of the notion. Subjectively, we conceive the notion of
Sustainability as intricate and multifaceted, connected to a range of aspects with interde-
pendencies, which implies that the notion reaches across disciplines of different fields. An
immediate observation of its impact upon culture reveals a series of tendencies, in which
environmental awareness is cultivated in our culture of consumerism. For instance, our
clothing is aiming to be based on recycled and sustainable sources and changing its cou-
rse towards a fashion of circular and climate awareness. ... 02, 7 Qur transportation
takes a shi.& from gasolir]e to elfactric{Nots: 0.2 p. 78) giving us a Car‘bon Dioxide CO,-neu-
tral mobility. Our food is looking for options and alternatives in nature. ... o, 0. 78)

The initiatives are innovative, however, they are integrating into our society with such a
gradual and relaxed manner that the impacts are partial and limited, and they are still
foreign for certain target groups. Politically, the issues of Climate Change has called for
global collaboration across the hemisphere. This is for instance manifested in the Paris
Climate Agreement, COP21 in November 2015, that collaborative aims to hold the in-
creasing average temperature of the Earth below 2°C in hopes of preventing irreversible
and damaging climatic paﬂerns'jSuctainable Innovation Forum 2015, Climate Action, n.d.) Furtherrv_w—
re, upon observation of the political and societal landscape, there is a rising population
of individuals that make a passionate stand in addressing the crisis of Climate Change,
apart from NGO (Non-Governmental Organisation) such as Green Peace
Recently the Swedish activist Greta Thunberg
momentous actions against Climate Change.
and highlight the responsibility of human and its descendants.
of Sustainability is an essential feature in any discourses.

f{Note: 0.3 Ip 78)
Nots: 0.4 p. 78) that advocates and calls for

he call for action and awareness is clear

e 2018]Th us, the notion

Qnamy

In the field of Architecture, the notion of Sustainability is constantly evolving in line with
the development and advancement of technologies and strategies. Forinstance, the chal-
lenges have altered the conception of Sustainability from the far-reaching understanding,
singularly dealing with the Energy Efficiency of buildings,{hmbgnl 2019y to an advanced and
matured understanding, in which environmental and economic aspects, through the life
cycle of Architecture, are in focus. Thus, the issues of Climate Change call for an amplified
focus on resource efficiency and ecological principles which aim to eliminate waste; intro-
ducing the conceptof Circular Economy into the Built Environment, | . ..i 5416 The no-
tion of this is described and discussed later in the study. In the continuation of Sustainabili-
ty's significance in the Built Environment, upon observation, we notice an increasing bias
of environmental assessment methods, using certification standards, for instance, DGNB,
LEED and BREEM. .. ;< . 7 @5 @ means for measuring the Architecture's sustainable
performances. .. _,.4 The respective schemes have individual areas of focus. Some
operate within a relatively narrow scope for instance cost-efficiency, and others have a
holistic approach and embrace a comprehensive series of focus criteria. o o 2quThe
objective is to provide recognition at an international plan by quantifying the environ-
mental attributes of Architecture.“bid] Here. we place a great critique upon this bias in the
Built Environment, as we are not convinced certification of Architecture can on a one-to-
one basis impose improvement of the environment in which we live, work and socialise,
despite its contribution to our physical comfort and relieving the pressure upon the na-
tural environment. The following quote exemplifies our critique:

"In relation to health and well-being, indoor air quality, lighting and thermal comfort are
rated by the respondents at the most important well-being and health-related factors[...]
However, environmental certification standards such as DGNB, LEED and BREEAM can
help address issues such as air quality, by dictating requirements to building materials
with low levels of chemical substances”{Rambg“rzawl 03)

The notion of our well-being is associated with a calculated assessment. This distinct focus
on physical well-being over-rules the psychological well-being, which involves the emoti-
ve, sensuous stimulations and social affiliation and connections.mlemn 2000) Insummary, a
stamp of gold or any nuance of the metal scheme does not equal Architecture that pro-
motes well-being, however, it undermines the inherent the cultural value of Architecture.
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CIRCULAR THINKING 1S BECOMING

UPCYCLED 5T

&0

MAINSTREAM

UD|OS5 AS CASE STUDY

With the continuous consumption and material scarcity, the concept of Circular Economy
is in an acceleration into the Built Environment, creating a paradigm of Circularity and
changing the narrative of SUStainabi“ty'[an:en et al., 2018) The concept places paramount
emphasis on the ecological approach in Architecture in the search of harmony with our
environment and nature. Pioneers within this field, have perceived a vast potential in
conceiving construction waste as a resource; materials such as plastic, metal, concrete,
wood and glass can be recirculated and configure into a new material with a new fun-
ction, thus increasing its value.mﬂda o 2019) Hence, the principles of Non-toxic quality,
Conserve, Reuse, Recycle/Renew and Disassembly in construction are the cornerstones
in Circular Thinking. .. 0.5 Thus, the concept contributes to saving means and resour-
ces, and at the same time diminishing emissions of Carbon Dioxide CO, and pollutions
to sustain and strengthen our biological basis for continued existence on this Earth. .,
In continuation, we notice the means of industrial waste is interesting and relevant in the
understanding of a Sustainable future, as waste is our own finding. Waste did not exist in
the time before our technological leap, and with the introduction of circularity into the

Built Environment, waste may be a temporary isSUS.| o dager. 2019)

Circular Thinking is for instance manifested in the Upcycled Studios by Lendager Group,
who outlines its approach as a sustainable holistic, which balances the aspects of the
economy anc_i social perspective.“_endegen 2019 We are aware _that the scope of Upcycled
Studios is quite far from our Thesis, however, we conceive this project as essential in the
understanding of ecological approach in the Built Environment. Hence, the analysis places
afocus upon the utilisation of recycled resources in construction. In the lens of solely Sus-
tainability, we position the project as a potential pioneer for Circular based design. The
concept is evidently designed with prosperity in mind, as it strives to regenerate the way
we live and work, and the reduction of Carbon Dioxide CO, footprint into our atmosphe-
re is the generator for design decisions; a driving force for the concept, . However, we
conceive the force as a key contributor to the generic design, stated in the motivational
NOtE Lt Motivation p. 16" which is prevailing in the image of our cities. The move towards
afuture of assem%ly and disassembly Architecture fosters further a constrained and strict
standard that distances itself further from the specific context and the locally available
rr1aterials‘{Buﬂdgswd ctal, 2015) Ht_ence, it t_enhances the complex issues of contemporary Ar-
chitecture instead of solving it. Looking retrospectively to the 1950s and 1960s after
World War |l, where the discourse of Universal Architecture in Europe (Note: 04 5 78]
were accused of neglecting the contextual, historical and intimate aspect | . sg0qy HeEN-
ce, we must have a critical point of view upon the ecological approach. In continuation in
the analytic point of view, the concept of Upeycled Studios does address some of our en-
vironmental and societal challenges, however, we wonder if the combination and com-
position of materials are pivotal for our experience of space or it is pivotal for completi-
on of Circularity? The Circular Thinking affects the architectural approaches and design
disciplines, as it calls for advanced and holistic interdisciplinary across the field of archi-
tecture, engineer and economy (Beim, Hvo;sel,ZOl‘?}The increasing quantification of archite-
ctural quality has its pitfalls and can underrepresent the human and all its senses, and
the cultural aspect, ., Thus, this study raises causes for further studies of the notion of
Phenomenology to understand how our senses are enhanced in architectural cohesion.

To synthesise, the study of the notion of Sustainability gave a nuanced insight into its me-
chanism and its branches that reach across disciplines; Environment, Economy and So-
cie‘ty[coml 3018y which we yet try to grasp. Sustainability in Built Environment emerged as
a means to manage Architecture responsibly to ensure the well-being and healthiness
of inhabitants and simultaneously take the environment into consideration, by saving its
resources and reduce its pollution. ., Thus, the notion of Circular Thinking has relevance
in our Thesis, as it addresses how ecological approaches can be applied in construction,
thus Architecture, in the action against Climate Change. It forces us to confront, to rethink
and reimagine the ways materials and resources are applied and used at a local and global
perspective. However, we must also raise critical discussion of this notion, as itis intercon-
nected with other aspect, as cited introductory in this paragraph. It has raised a dialogue of
the relationship between human's conception of the Ecological Thinking and the techno-
logy of our time. Ecological Thinking strives to recover our environment, which is emerged
in the human-centred vision of life on Ear‘th.{Lsndag!rl 2019, We created a degraded situation
through our consumption“bld], and we are in the process of remedying it through techno-
logy. This corresponds favourably to taking responsibility through the faith in the advance-
ment of technology and escaping from revising human's behaviours and their culture of
conlsumption, This resonates with our problem statemente ¢ o piem statsment p. 121y 35 WE
believe that a sustainable future does not only concern the way we build, but in the way
we consume as well. This raised another topic for discussion, as our consumption is rooted
and associated with welfare, well-being, liberty; a certain standard of living in the con-
text of Western society, which challenges the absolute changeover of people’s mindset.
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SENSORY ARCHITECTURE

SANSELIG ARKITEKTUR \sansali arkitek'ts:r)

(Diet, ndi)

A CRITICAL AND THEORETICAL STUDY

In the response to the pitfalls of contempeorary Sustainable Architecture, which is explo

" " ’ ., the notion

stainable Architecture: A Critical And Theoretical Study p. 56} " *
agtea, as It, In an architecturai cohesion, concerns our sen
sential for

our Architecture, The study takes a starting peint in the theory of Genius Loci by Christian
0.1 o, 79) and Multisensory Architecture by Juhani Pallasmaainote: o

0.2 p.

Norberg-Schulzy

79) and Atmosg Architecture by Peter Zumthor (yote: 0.3 p, 79) including a case study

7

of The Thermal Vals, by the latter. We will not repeat the theory's whole, however, we rather

point out the aspects, which illuminate our focus. Concisely, the study synthesises the bran

ches of Phenomenology in relation to our Thesis.

The philosophical position of Phenomenology is approached and articulated diffe-
rently,(mndl 2001? Hence, the mentioned theories in this study vary from one another and
yet have parallels in certain areas. The Norwegian architect Christian Norberg-Schu-
lz, whose work is elaborated upon the philosophy of Martin Heidegger, ... 0.4 6. 79
(Norberg-Schulz, 1980)¢ has revived the notion of Genius Loci; the Spirit of Place and placecj
a paramount focus on the essence of a place; a place is a space that has a distinct cha-
racter. Norberg-Schulz argues that a place and its phenomena, thus its concrete ob-
jects and its condition of topographic and climate character foster distinctive Archite-
cture that emerges in a symbiotic relationship with its surroundings. In the following
quote illustrated an elaborated view upon Norberg-Schulz's perception of a place:
"A concrete term for environment is place. It is common usage to say that acts and occurrence
takes place. In fact it is meaningless to imagine any happening without reference to a locality.
Place is evidently an integral part of existence. What, then do we mean with the word "pla-
ce"? Obviously, we mean something more than abstract location. We mean a totality made
up of concrete things having material substance, shape, texture and colour. Together these
thing determine an "environmental character”, which is the essence of place. In general a

i 5 " wh
place is given as such a character or "atmosphere tiorbiors Saibike $456pp 50

Norberg-Schulz does not only place significance upon the objects, but upon the qualitative
aspect as well. He argues that we identify and orientate ourselves with a certain place; a cer-
tain environment in which life occurs, referring to notions of accommodation, arrival, gather-
ing, interaction and meeting. Norberg-Schulz, 1980) Hence, he perceives a place asa tlotal'p!?eno-
menon. urthermore, Norberg-Schulz adds an existential dimension to
. {Nerberg-Schulz, 1980, p.7) : 3 Y ) )
his theory, which will be discussed later in this study. He dives into the everyday experien-
ces and points out our actions are different, which consequently require different environ-
ments. Hence, he ascribes an everyday-life dimension in his theory, which we appreciate.

The position of Norberg-Schulz's theory can be conceived as a critique upon the move-
ment of a universal Architecture and its modernist dogmas, that biased the Architecture
in Europe after World War I, which is mentioned in the study of Sustainable Architecture
as We”'{REF. Sustainable Architecturs: A Critical And Theorstical Study p. 56) Furthermore, in the theory
of Genius Loci, there are parallels to Kenneth Frampton'smcm 05 p. 79) position on the
notion Critical Regionalism (Note: 0.6 p. 79) in which seek an Architecture rooted in the
modern tradition, but tied to local, geographical and cultural context.

In continuation of phenomenological perception of space, Finnish architect Juhani Pal-
lasmaa introduces the notion of multisensory of one's body into Architecture as an op-
position to the approach of contemporary Architec‘ture.ipa”“mﬂ’ 3012) Pallasmaa claims
that the discourse of today suppresses our other Aristotelian senses such as smell, hea-
ring, taste and touch in favour of our vision,“b;d‘] Thus vision is conceived as a dominant
and decisive sense in the creation of space. Vision is omni-directional, and our cogni-
tive minds investigate and reflect upon the objects, which we visually observe, howe-
ver, it distances the man from the objects.(lbidl} Accordingly to Pallasmaa, Architectu-
re that enhances life has to address all the senses simul‘taneously.“bid} In his theory, he
points out the significance of the tactile sense for our experience and understanding
of a space, which is expressed in the following quote: "All the senses, including vision,
are extensions of the tactile sense; the senses are specialisations of skin tissue, and all
sensory experience are modes_ of touching, and thus related to ractr'ﬁty_"[Pa“acm“_‘zu12’ p.12)
Hence, he states that the quality of a space does not only concerns visual quality, but it
involves a complex multi-sensory synthesis of factors that grasp an overall atmosphe-
re, ambiance, mood or feeling of a SPACE. b1 smaa. 2014) Tactility offers information upon
proximately to our bodies, signalling intimacy, affection or closeness that enable us to
connect with the surrounding. In other words, the senses can indicate distance, relative-
ly. For instance, the senses of vision, smelling and hearing can describe the characteri-
stics of a place from a certain far distance, however, touch and taste can only oceur at a
near dis‘tance.(GehL 2010) Furthermore, the tactile sense embodies other aspects beyond
the Aristotelian senses such as sensations of orientation, continuity, duration, gravity, ba-
lance, scale, stability and illumination to assist us in the understanding and experiences
of SPACE. o, 1 amas, 2014) This is synthesised into our capacity to grasp and capture environ-
mental entities and atmosphere peripherally and unconsciously. Thus, atmospheric cha-
racteristics of a place, space and setting are grasped before the conscious observation
of compositions and details.

In line with Norberg-Schulz and Pallasmaa's position, Swiss architect Peter Zumthor empha-
sises that the aesthetic of Archi‘te_cture is expressed through its sensoryuumhor‘2006!Z_umt-
hor has a distinct focus on the notion of Atmosphere, which Pallasmaa also mentioned in his
position, and elaborates that atmospheric aspect grasps the embodied, emotive and im-
mediate essence of one's experience of space; “lentera building, see a room, and - on the
fraction of a second - have this feeling about Ft”{lbud 0.3 In his writings, he describes the es-
sential elements in the creation of architectural atn'ﬂosp ere. For instance, he enhances the
significance of the compatibility of material, in which properties, processing and combina-
tion of it foster a range of possibilities to articulate a space; the presence of certain material
inan interplay with for example light can darken or illuminate the space. . In close relati-
on to the compatibility of material, the criteria of sounds of a space are significance as well.
The acoustic properties of a material in space can articulate the characteristics of the inte-
riority and insinuate us to speak clearly and loud, or quietly and whispery. “b’d}The sounds
of certain spaces are embodied in our memories; we can for instance instantly identify the
sound of a railway terminal or sound of a swimming pool. Furthermore, Zumthor points
out that atmosphere emerges between Architecture and the surroundings, its climatic

and topographic conditions,“bid] which resonate well with Norberg-Schulz's point of view.
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MEY ARCHITECTURE

REZUMTHOR'S THERMAL BATH

VALS AS A CASE STUDY

SYNTHESIS OF SENSORY

ARCHITECTURE

In the coherence of our foci upon Water and with the exploration of the notion of Pheno-
menology, we perceive the Thermal Bath Vals by Peter Zumthor as an ideal architectural pro-
ject for a case study. The following analysis is based on a combination of information on the
project, provided in literature and other sources, and upon our own knowledge of characte-
ristics and performance of materials. The Thermal Bath Vals is respectful to its surroundings
and integrates its characteristics into the internal aesthetic. It offers us, perceivers, an atmo-
sphere of a natural bath in the mountain of Switzerland. Thus, the Thermal Bath Vals takes a
starting point in its site and combines stones and water in the creation of an environment,
which offers sensory experiences of cold and hot, light and shadow, open and enclose, and
materiality., rehdaily, n.c.) In continuation of the analysis, we conjecture, it embraces the sense
of sound, addressing our audial aspect, by employing the appropriate materials; the refle-
ctive acoustic attribute of the Valser Quarzite stones enforce the sounds of Water, which
converges when the dynamic fluidity of the Water is in collision with the stones’ solid matter.
Furthermore, the Vals embraces the notion of thermoception; the sensation and perception
of temperature of external environmentwritannialn'dl}The thermal condition of Water in intera-
ction with the thermal condition of the air, forms saturated steam (vapour)in the air, inducing
an atmosphere of thermal experience. We believe, it also illustrates the mythical atmosphe-
re that is associated with bath, referring back to the Roman baths,[r_m“tall 2014) Furthermore,
Zumthor utilises lights, natural and artificial, to emphasis and illuminate joints and corners.
The case study illustrates the significance of material compatibility in the creation of sen-
suous Architecture; how combinations of materials, materiality (surface) and properties such
as acoustic and thermal can address our other senses and provide us information aboutthe
characteristics and the scale of space; we cannot only see it, but we can also hear and feel
it. Concisely, it illustrates how contemporary technology in combination with the contextual
conditions can offer an authentic experience; enabling us to connect with the environment.

This study reveals an intriguing connection between the theories of Christian Norberg-Schu-
Iz, Juhani Pallasmaa and Peter Zumthor. In our point of view, their cultivation and passion
for the sensuous aspect in Architecture are grounded in the vision of Architecture that is
a dialogue with its site; its contextual conditions, and perhaps mediates a meaning tow-
ards its society. Hence, escape the pitfall of generic and universal Architecture. Here, we
perceive a parallel to the discourse of Critical Regionalism by Kenneth Frampton, substan-
tiating our approach and focus upen Tectonics, which is elaborated in the following study.
(Ref Toctonics: A Critial And Theoretical Stud p.63:lThe ex;?lored notion of Phenomen_ology is imperative
in elucidating our conception andyunderstandmg of place, space and setting, and for our en-
deavour towards sensory Architecture. It provides us a vocabulary and initiates criteria or con-
straintsforouranalysesand design development; whichinquiries or questionsare necessaryto
investigate andintegratethe sensoryaspectinto ourdesign ofthe Research and Visitor Centre?

With Phenomenology's avocation for particular regard to context and its specific circumstan-
C€Sorberg-Schulzt W perceive potential in exploiting the contextual conditions of the North
Sea, approximately to Nordnes, to create Architecture that is in synergy with the element of
Water. In light of this specific study, we place a phenomenological approach inthe analyses of
Bergeln' its |andscape(Rd. Analysis: Serial Vision p. 93)(Ref. Analysis: Genius Loci p. G'TJand add additional
attention in the analyses of climatic characteristics, o c'x 1cic. Microclimate " 100) With the obje-
ctive of explering its potentials and drawbacks and possibry involve them in our design. The
focus on the notion of multisensory, __ raises an attentive attitude in our thinking of pla-
ce and space in regard to our bodies. It initiates ideas and forces for exploration and investi-
gation of, how Water in architectural cohesion is not only a means for visual pleasure, butif it
has potentials in creating atmosphere, addressing our other SENSeS. oot Foc Water p. 85) Hen-
ce in addressing our emotions, that draws a new association between the emerged feeling
and immediate grasp to the Architecture in our memories. Thus, besides the sense of vision,
thermoception, touch and hearing are of imperative interest to be explored in this Thesis.
Our read on Zumthor's position initiates an interest in how material and its properties can
articulate certain characteristics of a space such as acoustically, visually and thermally. This is
for instance explored in the case study. Furthermore, it also draws connections to the topic
of technology of our time, which, we perceive, has great relevance to both Sustainability
and Tectonics. Though the notion of Sensory Architecture is imperative for our framework,
we must also place a critical view and draw its pitfalls to enable a nuanced understanding.
As, Phenc?menology isa philosophical_ pc:ls;ition{l_um}r20‘;J1 i _it in\:’olves the onto!ogical concep-
tion of Existence, orbsrg-Schulz, 1980) which in our point of view is abstract Iand |ntersubject|‘ve,
Norberg-Schulz gaces, for instance, a focus on the synergy between existence and archite-
ctural form, inducing poetic or psychic implications of Architecture; meaning that Architec-
ture represents a means to give us an existential foothold in this world.([bidJ.Such an abstra-
ct position is intangible and does not impose any answers in the creation of space. Hence,
we mentioned in the preliminary introduction of this study, that we strive to extract the tan-
gible aspects for analytical intentions. The read upon Pallasmaa’s position does also raise
a discussion. According to Pallasmaa, life-enhancing Architecture addresses all our senses
simultaneously, however, we questioning if the quality of the specific singular space, that
are able to do such, is of low or high. As we discussed this, we had a hard time remembering
or associating back to a certain architecture or space that addressed all of our senses. Archi-
tecture that approximately comes close to these notions is the Teshima Art Museum, Naos-
hima, Japan. Thus, the concept of Sensory Architecture is intriguing and significant for our
experiences of a place, space and setting, however, it is subjective and we cannot conclude
or evaluate upon it. Furthermore, the notion does not entail Architecture that takes ecolo-
gical, economic or social aspects into considerations, which also are essential in this The-
sis. Hence, Phenomenclogy, as an isolated approach, cannot initiate and induce concrete
answers to our endeavour towards Architecture that responds to the issues of our time.

FIG.45
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The notion of Tectonics in Architecture is a multifaceted scope, encompassing multiple
influential factors, as it does not only concern constructions, but likewise, it favourably
can affect the environment and the human mind and bOdy'{Hve;:sl 3018) The definition has,
however, evolved in time and the understanding of the notion has supplementary be-
come vital in its prospective of establishing a viable and sustainable approach in its as-
sessment to construction.:a_eim & Hvejsel, 2019) The emerging environmental and ecological
Cha”enges’ 95 dESIgnatEd i) t,he previols Study{ﬂef‘ S#etai_alrl Architecture: A Critical An Tgeomical
Study p. 56Y call forl contemp_latlon upon how we in the ﬁe d 'of Arc itecture and Engine-
ering can embellish the Built Environment. Our motivation for the critical study upon Te-
ctonics, thus, aims to position not merely its ability to impose an architectural value of
space, but likewise a rethinking of the notion in relation to environmental circumstances.
Hence, the notions of Circular Tectonics 5 . o Huejsel, 2019) 15 investigated later in this study
to examine its potentials for application towards an environmental architectural agenda.

In light of the need for Tectonics in contemporary Architecture, we take a starting point
in the etymological and theoretical foundation to fully understand its meaning and force,
fully. Inan architectural agenda, the origin of the word tectonic derives from the Greek term
tekton that signifies the virtuosity of a carpenter or builder.l{Fmrm:wnr 1905, However, Tecto-
nics has various meanings, likewise within the field of Architecture itse? . The subject has
extensively been argued throughout history and with a variety of explanations to follow.
Forinstance, the understanding of Tectonics was, accordingly tothe German architect and
theorist Gottfried Semper, a division of four coherent practices. ._ < 1989) S€Mper stres-
ses the notions of vernacular building cultures and craft traditions by deconstructing Ar-
chitecture of a primitive Hut into the elements of The Mound/Earthwork, Hearth, Roof and
Enclosure. Hence, Semper introduces to contextuality in relation to how the foundati-

(Ibid.) : i Sl
on encounters and obtainsthe building, and how the man-made unite with site and nature.
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However, eventually, the four elements synthesised into two intelligible categories ar-
ticulating the Mound and Heath as the mass and topography, entitled as the Stereoto-
mic, while the Enclosing space and its lightweight Roof denote the Tectonics
To S‘emper, anld later Kenneth_ Frampton mpton, 1995 _these two aspects enunciate t‘he
quality of architecture by the interplay ongtahe converging elements and their extensive
focus upon how materials are assembled to prompt their appearance in space. Additi-
onally, his positions on the understanding of joining is described by other theorist as:
"Semper's emphasis on the joint implies that fundamental syntactical transition may be
expressed as one passes from the stereotomic base to the tectonic frame, and that such
transitions constitute the very essence of architecture.”mead 2000, p.28) Hence, we perceive
Semper’s study as both rational and poetic approach to the notion, by the interlinking
of the mass and framework to reveal its narrative of space in relation to its contextual
position.

(Schwartz, 2017)

Frampton's position on Tectonics is built upon the founding idea of Semper, by collating
contemporary construction practices with poetic accession and historical aspects. His
pointofview isinfluenced by technique, execution and conditions of context, . s01s)
Thus, the understanding of the term assembly a composition of elements which define a
space that becomes an integrated part of our accession to Architecture. Marco Frascari
discusses with a similar mindset, but with foci on the art of joining and how assembling
can reveal a narrative through the creation of the visual and tactile sensuous experience
of gesture, independentofscale, . ..., Hence, Frascari positioned the articulation of
joining as the central aspect of Tectonic quality. However, while Frampton emphasises the
importance of structural integration in detailing, (Frampion, 1995 thisappea red lessimportant
to Frascari. Hence, with reference to Frascari, we understand Tectonics as a collection of
architectural details that portray the whole, and similarly manifests the ambiance of space.
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ANALYSIS

Project; Steilnezet Memorial

Architect: Peter Zumthor and Louise Bourgenis
Building Owner: Varanger Museum, ., Varda
Municipality and Morwegian Public Road Admin.
Year: 2011

Location: Vardo, Tromsz og Finnmark, Norway

FIG.48: CASE STUDY
STEILNESET MEMORIAL

{Photo by Astrid Wastwang, 2011}
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ABOUT THE PROJECT

The Steilnesst Memorial serves an example of
Tectanics in Architecturs, By the conception of
a series of elements which form the buildings
structure, the building addresses a contextua-
lizad approach, The design pertrays a logical
construction by tha limited materials used and
their farm of structure, The weoden frame strue-
ture and the silk fabric creates a coherent de-
pendency upon sach other and show the trace
of forces in relation to the surrounding terrain.
Both farm and material play a vital significance
for space due to the pavilion's transparency and
in its revealing. Hence, in its reading it reveals
an expressive comprehansion of the transfor-
mation between the lightweight structure and
the embracing space.

[Archl 2012)

FIG.49: CASE STUDY
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[Phata by Astrid Westwang, 2011)
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ILMESET MEMOCRIAL AS

CASE STUDY

SYNTHESIS

The Steilneset Memorial by Peter Zumthor and Louise Bourgeoismo“: 25 81]empha-
sise the understanding of Tectonic practice in regard of form, material and context.
(ArchDaily, 2012) Hence, we conceive ‘Fhe Steilne_set Memorial applicable and relevant due
to its essential parameters of forming an environmental thinking in Tectonics. The ana-
lysis of the project places a focus upon the terminologies and the history of Tectonics,
to emphasises the notion as a way to address Sustainability and its role within the fra-
mework of Tectonics. Steilneset Memorial pictures a simple construction encompas-
sing a series of wood elements or frames that arrange the span, the landings and the
final structural expression, and hence the enclosing space. The formation of the structure
expands three-dimensionally from a single element gesturing an endless continuance of
the assemblage, and thus a wide-ranging ability in the process of generating formations.
The lightweight compression structure and the tensile enclosing fabric membrane create
an intriguing contrast, and at the same time, they are interrelated to one another. The
exterior frames rely upon the membrane for lateral bracing along the longitudinal axis
of the whole composition, and the enclosing membrane requires the exterior frames for
horisontal and vertical support. Furthermore, the membrane generates an environmen-
tal contextualisation by its transparency compounding into the surroundings. Hence, the
assessment to environmental notion becomes intelligible by the surroundings as the Ste-
reotomic encountered by the Tectonic construction. Following, we can discuss the art of
joining in the revealing of the building and the appealing to details as being scaleless. In
that sense, every assemblies becomes a detail which further emphasises the quality of the
architecture in its way to address contextual measures: for instance, by how the structure
touches the ground or how the materials respond to its surroundings. Hence, the analysis
addresses how the environment can permits for authorship by Tectonics in Architecture.

This study of Tectonics gives evidence to vital potentials of the notion in the role of
construction as a poetic approach to space. Furthermore, it similarly reveals Tecto-
nics as a measure, subjecting to the contextual conditions, for instance, as outlined
by Semper and the Primitive Hut. The latter draws parallels to aspects in the study of
Sensory ArChitECTure[Rsf. Sensory Architecture: A Critical And Theoretical Study p. 62) in which Christian
Norberg-Schulz and Peter Zumthor outline the importance of a d‘:alogue between the Ar-
chitecture and the specific site. With this, we notice distinctly the interrelationship between
the notions of Sensory Architecture and Tectonics, which indeed embrace the contextual
aspect. In continuation, Tectonics synthesises the contextual aspect with culture, through
the employment and exploitation of local materials. Circling back to parallels to Sensory
Architecture, we have already, emphasised how property and compatibility of materials
have a vital role in addressing our senses through architectural spatiality, which is a vital
aspect in Tectonics as well, For instance, how careful consideration of concrete and its sur-
face can be exploited in Architecture, aesthetically, structurally and acoustically. Hence,
the concrete does not only articulate the contemporary technology, but it substantiates
the load-bearing system, reflects the light and frames a certain reverberation time, ad-
dressing our embodied experiences of stability, gravity, duration, illumination and sound.

Speaking of material and contemporary technology, we perceive essentials and no-
teworthy connections between Sustainable Architecture and Tectonics as well. With a
sustainable approach, how can a critical application of material resources available at
the site or their assembly substantiate the increasing need for resource efficency? This
aspect is specifically investigated by Anne Beim and Marie Frier, who feed the notion of
Tectonics into the Circular Thinking, fostering the notion Circular Tectonics

. . " S . “(Beim & Hvejzel,
2019) The notions of Circularity, which is elaborated on in the study of Sustainable Archi-

tECturefRef. Sustainable Architecture: A Critical And Theoretical Study p. 56} e aCf:eleratlng into the con-
temporary Built Environment and entails an approach to Architecture which concerns
design, construction practices and the built's adaptability to various uses in a long-term
prospect. This is elaborated on in the following statement: (buildings are) parts tied
together as a whole in a broader context of natural and cultural systems. This understan-
ding feeds a new ethical dimension into tectonic practice that recognizes the correlati-
on between the materials used, the ecosystems they form a part of and the resources
we share as common members of the global community” (Beim, 2015 p.12) According to
Beim and Frier, the synthesis of Tectonics and Circular Thinking foster a viable archi-
tectural thinking, which equally emphasises the notion of social and sensory aspects.
Hence, this study of Tectonics gave a broad insight into the multifaceted understanding
of the notion. It reveals a series of potentials for our approach towards an Environmental
Tectonics, and substantiates our conception of Tectonics as a means to tie the Sensory and
Sustainable aspects, as it aims to address both poetics of space concurrently with the
ecological approaches. However, we must further access this notion from a critical point
of view as this Tectonic approach involves the complexity of aspects that might impose
a risk of failure.
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The following will recapitulate the comprehension of the previously accentuated theo

retical findings and further reconcile the contemplated aspects with the aim to expand

our VOCFl'.'JLJlal‘}-’ and access

ion to the subsequent analysis and design development. A

theoretical map will s

rt the essential outcomes and relationship between the field

of Sustainable Architecture, Sensory Architecture and Tectonics, which aims to articulate

our position within the complex matters in relation to Nordnes and the element of Water.

In the meticulous study of the interdisciplinary field of Architecture concerning Sustai-
nable Architecture, Sensory Architecture and Tectonics we aim to position a theoretical
platform of knowledge fields which enables a critical way to access the following de-
sign development. By the theoretical studies and appreciation, we further permit an ac-
cession to the point of departure of the Thesis addressing the problem of human-cau-
sed Climate Change without oppressing the sensuous experience, by introducing the
notion of Tectonics. While Sustainable Architecture constantly is evolving, addressing
the notion isolated has its pitfalls as the increasing quantification of architectural qu-
ality can diminish the human and its senses and cause generic outcomes. (Rof. Ststairiable
Architecture: A Critical And Theorstical Study p. 56) Hence, we stress to addre_ss Sensory Architec-
ture which escapes this pitfall of generic solutions, however attending the notion solely
will not consider ecological, economic and social aspects and cannot initiate or induce
concrete solutions concerning Architecture that counters the challenges of our time. (Ref.
Sensary Architecture: A Critical And Theoretical Study p. 62) Tectonics aims to address these pitfalls as
it acknowledges Architecture to be situated within construction as an ecological manner
of the used materials or resources available in context and further it positions a way to
reveal experience of space through material assemblance or by allowing the environment
of authofshlp Of Architecture. Ref, Tectonics: A Critical And Theoretical Study p. 48) Hence as map._
ped, the inclusion of the three ﬁelds, rather than solely focusing on one measure, provi-
des a strengthen and developed comprehension upon the potentials across each field.

Inthe aim of moving towards an environmentally Sustainable Architecture, we aim to stress
Architecture in synergy with the contextual conditions of Nordnes, specifically by the ele-
ment of Water and its intangible dimension. Accordingly, the studies reveal a way to access
the environmental circumstances by both the cultivation for sensuous experience and Tec-
tonics as a contextual instrumentality grounded in the conception of Architecture. The map

2. clarifies how the interdisciplinary field come to realisation by the positioned theories; As

previously accentuated the theory of Sensory Architecture reveals an understanding upon
place, space and setting, which can be approached correspondingly to site by its climate
characteristics or its undulating |andscape in juxtaposition to Water, |{RE£ S AR
A Critital nd Thieoretical Study s: 62) With a similar mindset Tectonics reveal how we can unite
man-made with site and nature as articulated by the notion of Environmental Tectonics
and how Architecture can construct environments for human which increase the compre-
hension upon a given context and its circumstances. (Ref, Tactonics: A Critical And Thesretical Study p
oy On that note, we place an understanding upon how to associate our Architecture with
the environment at hand by adding attention on environmental or climate characteristics
at site and emphasise it through ecological construction means and its revealing of space
e.g. through the way the Tectonic encounters the Stereotomic. Hence, we perceive a range
of potentials for our design studies to address Nordnes and its both contextual and clima-
tic relationship to Water.

With the Thesis’ point of departure in Water as a mean to confront society with our
culture of consumerism (Ref. Introduction p. 27) W aim to position a way to create Archi-
tecture that can mediate meaning and confront man to take a stand on the environ-
mental challenges in Nordnes. As previously accentuated, we as human obtain a way
to learn ant_:] attain knowledge by individual experience, .. oo o _—
20 which we Perceive as alpotential to address by thinking of place and space
in regard to our mind and bodies. Ref. Sensary Architecturs: A Critical And Theaoretical Study p. 62)
With reference to Juhani Pallasmaa and multisensory we see a possibility to procure Elima-
te Challenges in Nordnes by understanding Water in an Architectural framework of notonly
visual pleasure, but similarly the other senses and perhaps address our emotions. This em-
bracing of Water will, with reference to Marco Frascari, further be supported by the art of joi-
ning, which accentuate how details can reveal a narrative through the creation of visual and
tactile sensuous experience independent of scale ... . o Theorstical Study p. 68)
Hence, through Tectonics we aim to address experience of space which can articulate Wa-
ter e.g. by openings to frame Water visually or acoustically in the audio of rainfall towards
a material surface. Accordingly, in addressing our emotions through our senses, we can
draw a new association between the emerged feeling and the immediate grasp to the
Architecture in our memories, and thus, support the spatial narrative and the human per-
ception of it.

This further draw correlation to materials, resources and the technology of our time which
by the notion of Circular Economy introduces a way to approach the narrative of Sustaina-
blllty' (Ref, Susteinable Architecture: A Critical And Theoretical Study p. 56) By the notion we enable a way
to apprehend materials by the terms of Reuse, Recycle/Renew and Disassembly, which
forces us to rethink ways materials and resources are utilised. In a Tectonic cohesion it
further relates to the understanding of a maximum utilisation in regards of construction
and materials which by Circular Thinking potentially permits a way to rethink our Archi-
tecture in its adaptability to various use in a long-term prospect. In relation to the ele-
ment of Water this could e.g. be addressed by the Research and Visitor centre of Climate
Change, concurrently with the increase of Water at site, could turn into a water reservoir
or a water tower. Following the notion of Circular Thinking addresses how contemporary
technology can remedy upon man-made Climate Challenges of our time e.g. by mecha-
nisms which make the built respond to the changing environment. In keeping with our
aim to create Architecture that confront society upen our consumerism, this corresponds
to take responsibility through the advancement of technology which hence, reflects our
problem statement of this Thesis. .. o 0 121) Thus, by these measures we
position a way to address our platform of a Research and Visitor Centre of Climate Change,
that potentially can figure as an Architectural catalyst that through the built encounters an
Ecological awareness.

THE NARRATIVE

Key points:
01. Thinking space in regards of mind and body
02. Multisensory to address emotions

03. Reveal a narrative through details

MATERIALS AND RESSOURCES

Key points:

01. Reuse, Recycle/Renew and Disassembly

02. Thinking in & lang-term prospect

03. Technology of ourtime
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SUSTAINABLE ARCHITECTURE

Lendager Group

Sustainable Bias

Greenpeacs

Greta Thunberg

DGMB, LEED, BREEAM

Discaurse: Universal Architecture
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TO PROVIDE CONTEXT

Lendager Group is a Danish architectural company, who promotes Circular Economy in
cities, buildings and companies, across it's three branches Lendager ARC, Lendager UP.
and Lendager TCW. Lendager ARC is the architectural department and aims to become
the leading sustainable office in Denmark. Lendager UP provides upcycled materials and
was started on account of a demand for locally produced upeycled products. Lendager
TCW deals with organisational strategies of Circular Economy. Cross-disciplinary is rooted
intheir approach and is carried out with a foundation in holistic Sustainability. They strive to
balance the aspects of social, environment and economy, and conceive themselves as signi-

ficant contributor in creating a future of economic and Sustainable growth
(Lendager Group, n.d.)

The tendencies towards a Sustainable future is for instance reflected in strategies and
products from various companies and retailers. In the category of fashion, clothing chain
such as H&M 014 Group, . IS Promoting clothing, produf:ed upon recycled or Sustainable
fabrics and their organisational strategies are also Sustainable bias. In the category of ve-
hicles, , companies for instance TES|a£Te:Ia.Impac:t Report, 2018y 19 spemallf.lng in electric cars.
Furthermore, buses for public transportation are transiting into electric engine as well. In
the category of food, company such as Naturli (gaturli' Bt sl delivers onlly Product
that are plant-based. Thus, it promote a way to reduce the emission of Carbon Dioxide CO,
through the food human consume.

Greenpeace isa NGO (Non-Governmental Environmental Organisation) who advocates and
calls fora more sustainable and greener future, and protection of the Earth's fauna. Greenpe-
acewasfoundedin 1971 andisoperating worldwide and has 26 officesin 55 countries. Accor-
ding to Greenpeace, they take non-violent and creative action to promote and pave the way
towards a more peaceful and sustainable world. They raise awareness and place focal points
inthe areas of Climate & Energy, Nature & Food, Democracy & Europe and Pollution. Further-
more, they operate at a political plan and confront the governments that systematic threa-
ten the environment.[ reenpeace |_‘Id‘]Though, their actions have been critised, as their docu-
mentations upon the ccrimatic impact from certain activites have not been sustantiated fully.

Greta Thunberg is a 17-years-old climate activist from Stockholm, Sweden. Atthe age of 15,
she initiated the her protest infront of the Swedish Parliament Building and stated that she
will continues the protest until the Swedish Government met the Carbon Emission Target
agreed at COP21 in Paris 2015. Subsequently, she draw global attention with her speech at
the UN Climate Conference in September 2019, in which she accused the contemporary po-
litical landscape for devastating our climate and planet, living the future generation an unbe-
atable battle against Climate Change. She has lead a series of strikes and has inspired milli-

ons of people around the world to protest and demand action on Climate Change. (BBC, 2020)

DGNB (Green Building Council Denmark)tDGNB, e LEED (Leadership in Energy and En-
viro_nmental Design}{LEED Gt Syatemimah and BREEA_M (Building Researf:h Establishment
Environmental Assessment) (BREAAM, n.d,) @€ certification systems, based in different coun-
tries. In Denmark, all are known among architectural practices and is utilised, depending
on the stakeholders in the building project and the scale of it. The certification systems
aims to support Architecture towards a more sustainable future. Hence it rates Architecture
regard to the environmental, economic, technical and social aspects, and if feasible, the

building is either DGNB, LEED or BREEAM certified, which add a sustainable value.

Universal Architecture emerged afterWorld Warlland aimedto enhance the industrialisation
further within the Built Environmenton accountofthe increasing demand of housing. Hence,
itstrived to redefine the process of constructing a building; manufacturing the components
for assembly to replace the long process at construction site. The approach was compared
to the process of manufacturing of cars. Some Architects from the time were convince, the
generic system creates a framework in which environment for social interaction and well-
being well emerge. However, throughout 1950's and 1960's critiques arose, which pointed
out the concept of System Architecture lacks the human and historical aspect. | 5401,

Christian Norberg-Schulz was a Norwegian architect, historian and a professor at Arki-
tekthagskolen in Oslo, Norway. He studied Architecture at the Polytechnic of Zurich in
1949 and continued at Harvard University and at the Norwegian Institutet in Rome. Nor-
berg-Schulz was initially inspired by Sigfried Gidion, Walter Gropius and Mies Van der
Rohe, and practised the notion of Universal Architecture.mrahimm, el antire Archiectuitin )
Later, in hiswork, whichisinspired bythe work of Martin Heidegger, ... Norberg-Schu-
|z outlines the significance of the conception of Phenomenology, which is also a starting

point for the revived notion of Genius Loci; The Spirit of Place.manskkum Histariker Foraning, nd.)

Juhani Pallasmaa is a Finnish architect. He is universally known through his interest and
theory in the notion of Phenomenology, which is manifested in the publication The Eyes
of The Skin, Architecture and the Senses. The 1% edition was published in 1995. Here, he
stressed the significance of experiencing Architecture through our senses, which he states
is neglected by architectural prlactitionfars inthe cclm?emporary Architecture.:Archi!’mrmchi_
; Pallasmaa is perceived as a distinguished architect and architectural
tacture, Architectuul, n.d.) " : : :
thinkers. His positions include: Rector of the Institute of Ind ustrial Art, Director of the Muse-

um of Finnish Architecture, Professor and Dean of the Faculty of Architecture.
{Pallasmas, 2012)

Peter Zumthor is an architectfrom Basel, Switzerland. Zumthor started his careerasacabinet
maker, and established his architectural practice in 1979. Through his architecture, his sen-
suous attention to materiality and place, Zumthoris considered as one of the most extraordi-
nary architects in 217 centuryand hasreceived aseries of Awards, among others, the Pritzker
Architecture Prize. Zumthor's work withhold experiential qualitites and embrace the cultural
and technology of contemporares, Archdaily, 2019) In the book Thinking Architecture, compri-
sed of a series of essays, published in Birkhauser 1998, Zumthor elaborates upon his archi-

tectural philosophy and allow readers a glimpse into his mind. | oo a0 o Prize, md.)

MartinHeideggerwasaGerman philosopherwhoaddressesarchitectural philosophyandthe
effect of architecture in relation to humans. In his work Questions Concerning Technology he
emphasisesthe notion of technology and howto useitas an instrument insociety. He enables
an understanding upon technology relating to the term techné which enables the compre-
hension of revealing, and hence the poetics of space. This work is eminentand is a platform
for various of following influential architectural theorists such as Christian Norberg-Schulz
and Kenneth Frampton. |(.|F°gsd & Huejsel, 2018) Hence, Heidegger is known for his contribu-

tion to the notions of Phenomenology and the existential d|mensmn.morbarg_schulzl 1980

The British architectural theorist and professor at Columbia University, Kenneth Frampton is of
greatinfluence in architectural culture and history. His writing on twentieth-century architecture
and role in the progress of Tectonic culture has achieved him great influence and prominence
in architecture. He isamong others noted for his work in Studies in Tectonic Culture. The Poetics
of Construction in Nineteenth and Twentieth Century Architecture that encompasses writing
that trace the history of concurrent form as an evolving poetic of structure and construction.
His international standing is founded upon his theories on Critical Regionalism, that empha-

sises architecture encountering the idea of sense of belonging and identity. (Foged & Huejsel, 2018)

In his writing in 1980 Critical Regionalism, Towards a Critical Regionalism: Six Points for
an Architecture of Resistence, Kenneth Frampton outlines the modern culture and Ar-
chitecture are moving towards a state that is universally conditoned and exhaustively
optimised by the technologies. Furthermore, he points out that the universal architec-
tural approaches and practices are driven by iconic symbols of our modern culture; the
skyscraper, Frampton's response upon, which he believe is an issue of great mesure, is
Critical Regionalism that he describes as "mediating the impact of universal civilization
with elements derived indirectly from the peculiarities or a particular pl'ace"tFrampmnl 1980
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The German architect and theorist Gottfried Semper became one of the most influential ar-
chitects in the nineteenth century. From his first essays on Greek polychromy in 1834 to his
final lectures about the origin of architecture in 1869 he endeavoured to comprehensive
theory in architecture elaborating on the changing nature of architectural form. His appe-
arance is certainly in relation to his work about the origins of architecture elaborated on in
his book The Four Elements of Architecture from 1851. His ideas did both applause and op-

pose and proved a vast influence in the development of modern theory{Foged & Huejsel, 2018)

The British architectural theorist and professor at Columbia University, Kenneth Frampten is of
greatinfluence inarchitectural culture and history. His writing ontwentieth-century architecture
and role inthe progress of Tectonic culture has achieved him great influence and prominence
in architecture. He is among others noted for his work in Studies in Tectonic Culture. The Poetics
of Construction in Nineteenth and Twentieth Century Architecture that encompasses writing
that trace the history of concurrent form as an evolving poetic of structure and construction.
His international standing is founded upon his theories on Critical regionalism, that empha-

sises architecture encountering the idea of sense of belonging and identity. (Faged & Huejsel, 2018)

The Italian architect and architectural theorist Marco Frascari have among other architects
exemplified the notion of tectonic through his theoretical work. The concept of Tectonics
is described by the concepts of construction and construing, which according to Frascari
has to be presented in meaningful architecture. In his work in Tell-The-Tale Detail Frascari
emphasis the dimension of detail and how the mental construing and the actual construc-
tion lies within the art of joining. Hence, a certain narrative and revealing of tectonic can be

distinguished in the detail and its mean. (Foged & Hyejss, 2018)

The German professor and scholar of classical Greek etymology is in an Architectural fra-
mework known for his work Handbuch der Archaologie der Kunst, where he by Kenneth
Frampton is positioned as one of the earliest in addressing the notion of Tectonics by the
referring to tektonische as a series of art forms of for instance dwellings or places for men
to meet; but likewise other activities,[Frammonl o Hence, he indirectly bound the notion in
relation to architecture together with other activities connected to the Greek etymology of

the term tekton.{Fogedl 2015)

The German archaeologist specialised in Architecture Karl Botticher is well known for the
conception of Kernform and Kunstform from Die Tektonik der Hellenen, which reintroduces
the Greek etymology of Tectonics. The principles describe the coreform (Kernform) and
the artform (Kunstform) as a way to define the construct in relation to artform to define the
object of Architecture. Following, the work positions the notion Tectonics as an application
to architectural research by approaching Tectonics in Architecture as a concept which com-

pose all the element of a building together to be complete. (Foged & Hvsjsel, 2018)

The Austrian architect, architectural historian and professor Eduard Sekler was known for
the paper Structure, Construction, Tectonics. On the notion of Karl Botticher and Gottfried
Semper he formed a repositioning of Tectonics through architectural eminence. Sekler
distinguish tectonics as an approach to transform structure and construction into archite-
ctural spatial experience. In his 50 years as a professor of Architecture at the Harvard Gra-
duate School of Design he made essential determination to address architectural history in

which Tectonics was visible as a focal element. (Foged & Hysjsel, 2018)

The Danish architects Jorn Utzon has throughout is known for his ideal design sy-,,

stems which can figure for prefabricated building components. In his approach of Addi-
tive Architecture, he examined how to transform prefabricated components into artistic
means of construction. One of the most thorough examples was The Espansiva building
system reflecting upon the understanding of construction unit as an essential factor for
Architectural design. The notion of repetition refers to economic thinking in the means
of construction, and thus addresses the notion of Tectonics trough a Sustainable lens.

(Beim, 2004)

Martin Heidegger was a German philosopher who addresses architectural philosophy and,

the effect of architecture in relation to humans. In his work Questions Concerning Techno-
logy he emphasises the notion of technology and how to use it as an instrument in society.
He enables an understanding upon technology relating to the term techné which enables
the comprehension of revealing, and hence the poetics of space. This work is eminent and
is a platform for various of following influential architectural theorists such as Christian

Norberg-Schulz and Kenneth Frampton. (Foged & Hvejsel, 2018)

Anne Beim is a Danish architectural professor and head of Centre for Industrialised Archi-_

tecture at The Royal Danish Academy of Fine Arts, School of Architecture in Copenhagen.
She has been author and co-author for publications particular regarding the notion of Te-
ctonics in relation to challenging areas of architectural practice. Among other publications
she is co-author on Towards an Ecology of Tectonics. The Need for Rethinking Construction
in Architecture which emphasises the call for an act for the emerging challenges of climate

changes. gqim, 2014)

Isak Worre Foged is a Danish architect/engineer and associate professor at the Department, |

of Architecture, Design and Media Technology. His work emphasises tectonics in archite-
cture, environmental architecture and computational architecture. In relation to his acade-
mic field he is founding partner in the architectural studio AREA, that explores the notion
of Environmental Tectonics, based upon his PhD thesis: Environmental Tectonics: Matter
Based Architectural Computation in 2015 and Constructing and Construing Environmental

Sensations from 2016. (Foged & Hvejsel, 2018)

Marie Frier Hvejsel is a Danish architect/engineer and associate professor at the Department, |
of Architecture, Design and Media Technology. Additionally, she co-heads TiA Research
Group for Tectonics in Architecture. Hvejsel holds a PhD in domestic architectural quality and
prefab technology. Her PhD INTERIORITY examples everyday practice through the specific
interest in furniture scale as an accession to tectonic thinking in architecture. Other publica-
tions as Circular Tectonics? A critical discussion of how the architectural discipline can drive
ecological continuity addresses the framework of Tectonics in reference to an ecological ar-

chitectural practice. (Foged & Hvejsel, 2018)

The French American artist Louise Bourgeois is one of the most influential figures in art,

history in the 20th century. Bourgeois obtained her first studio in 1980 in New York, where
she worked on numerous of projects for instance the Cells which is currently exhibited at
Louisiana in Copenhagen, Denmark. She is among other works well-known for her large
exaggerated spider sculptures, which has designated her the name Spiderwoman, ... -

4 Additionally, Bourgeois has together with Peter Zumthor designed one of two parts of
the Steilneset Memorial in Norway.mrchmllyr 2012)
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CHAPTER CONTENT

The Analysis introduces the analytical site
studies, such as measurable environmen-
tal and climatic conditions of Nordnes,
Bergen, cartographic analysis, araised
from a transformational approach, and
visual-orientated analysis, which derives
from a phenomenological approach. Mo-
reover, it includes an analysis of groups
of users. The site analyses are presen-
ted in Microclimate, Mapping (Corner. 1999)
Serial Vision . .. 1971 @nd Genius Loci.
The objective is to provide our readers
and ourselves with a contextual under-
standing of the framework of the tan
gible and phenomenological aspects.
The user analysis is presented in Target
Groups, and aims to provide an over
all understanding of the user spectrum,
which creates a basis for the program.

FIG.52:WATE

(Photo by Silas Baison)
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SENSORY EXPERfENCE

The following outlines our focus upon Water, which is based on our observations and re- ~ PRELIMINARY
search of Bergen. Ourinquiry takes a starting point in the Mind Map in which we map the

various aspects of Water and synthesised them into a series of groups. The elaboration

explores the versatility of the element Water and places an emphasis on the potentials and

challenges of Water and is illustrative supperted by a mind map. This study does not gives

us an answer or definite solution to, how Water can be employed in our project, however,

it initiates a setting of constraints and framework of which aspects of Water, we in fact can

operate with,

Surface Water

A

\

Water

As mapped, Water is a matter of versatility, and its value and meaning are conceived dif-  WATER AND TS VERSATILITY

ferently, depending on the coherence or context it is presented in. Although, us human

beings have made a shift to land, our connection to Water remains significant as ever,

as it is fundamentally vital for life and its organisms. Water is constantly in movement H

and has its own cycle; the Hydrologic Cycle, in which it alternatively appears in different

| PO 5 ! states and shapes, depending on the conditions. It emerges as vapour (gaseous state) in ]
: o s ¢ | the atmosphere and condensed into the structure of liquid in the nature of rain. s <

pasdia Britannica, , 2020) Moreover, it is essential for our society, as it is a vital media for trans- H

portation and resource for our consumerism. Hence, we perceive itas a invulnerable and H-0

vulnerable measure, which we can dominate and vice versa. We exploit it, filter it and

contaminate it. In continuation of enhaning the versatility of Water, it is also significant

far aur cognitive minds, as it can be associated with memory or identity. Its presence can 3 i Ciah O Ahat tranakirm

evokes the sentiments of calmness, transquility and well-beings. Furthermore, itcan have o1 ot figures in the stetes of zolid, liquid

a recreational purpose, a gathering element for social activity and interactions. and gas

'f"" symbal for fife

311834084

SyMBOL OF WATER

Water is a matter emical

zlements; Hy-

drogens

Essentially, in relation to our Thesis the focus on Water raises intriguing questions, discus- ~ # 5/NTHEIS OF WATER AND ARCHI-
sions and dialogues about the intersection of Water and Architecture? Here, we percei-  TECTURE

ve a range of potentials and challenges that set the framework for our studies in design

and perception, as its fluid and dynamic nature have a decisive influence. In the light of

our approach . . Approsch p. 85) and hence the call for interdisciplinary, we place an emp-

hasis on the Water in relation to technique, sensory and aethestics, which is highlighted

' e : e in the map. Relatively to technique, the properties of Water, can for instance have a po-

_ LEARNING : : tential role in regulating the thermal experience within a space with, and thus enhancing

EIx 3 a sustainable strategy with the principle of cooling with natural forces. In contractory,

yeE 2 Water is crucially challenging for construction and is hostile with a variaty of constructi-

i i SN & e e s 33 E on materials. Relatively to sensory, Water and its characteristics can stimulate our bodily

ag ] n-w 2 0 o = i % .
the slament of Water i explored, Tha obi st £ senses, as we are able to touch, see, hear and taste it. Aesthetically, for instance can Wa-
4 ) [ b

ve is to extract a range of potentials and ch g% ter in its fluidity integrates in the spatial experience and with its transparency filter light

lenges to explait and investigate further in our >3 and create fluctuaing reflections. The mentioned are purely immediate ideas and thoughts,

sig 85, g 2R an us this study calls for elaborated explorations and studies in the Design Process.
design proce g2z d thus this study calls for elaborated explorat d stud the Design P

FIG:53: MIND MAP OF WATER
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FIG.63: ROUTE

SERIAL VISION 0.4.2

GORDON CULLEN: A PHENOMENOLOGICAL APFROACH

townse Hence, we aim
to gr ality and tactility
through the sequence of space and thus, the gestures and & 2 it reveals. In addi
tion, the analysis can clarify | n potentialts which can be util n our approach to
Architecture through our kinaesthethic sympathy and experience.

Serial Vision is an approach developed by the architect and urban designer Gorden
Cullen[Nam 0.1 p X which aims to support and substantiate the notion of kinaesthetic
experience by the means of a series of visual impressions of townscape. This appro-
ach to townscape exemplifies the complexity of senses and how Man can perceive a
certain space through its scale, focal points, materiality, movement and contrasts
in the scene of the City. 4y These elements positions both phycological and bo-
dily experiences which accentuate the experience of sphere or space. In additi-

on, the comprehension of the Site is crucial as it can reveal potentials of townscape.

The kinaesthetic experience of space portray a nature setting remote from the pulsa-
ting town life in the centre of Bergen. The route preliminary presents an open field gra-
sping the essense of the undulating landscape scenery in an interplay with the dense
city structure and the slightly waving water noticeable in the distance. Moving along
the undulating streets the atmospheric content encounter a spatial transition towards
recreation grounds comprehending nature value through the Nordnes Park. In additi-
on, the sequence of space towards Site gesture a descending movement with every
step or passing corner leaving the observer inquisitive upon the fourthcoming expe-
rience by the interaction between one's body and the landscape. By the tactile sense
in vegetation, the vertical space defined by trees, and sound of wind passing trough
the branches, the stimulating sense of touch, vision and auditory are empowered. The
ascending lane of trees impacts the experience of space and is conveying a vertical
perception that brings another scale and direction, which might gesture one to face
the sky and hence enter an additional sequence or impression of townscape. The
pathways leading to alternately open and narrow spaces, and finally leading onto the
revealing of water keep the spark of a viewer alive. Hence, the sequences greatly re-
veals the value of incident, ., by the positions which entraps the eye in the multiple
patterns revealed. The descending passage towards the water is revealing the termi-
nus by the transition from vertical and undulating sphere to a constrasting open field
encircled by water. This sequence creates a sense of closure leaving one with the view
upon the hilly mountains, the everchanging sky and the dynamic roar of the waves.

The contrasting impressions of Nordnes Park and the revealing of water brings variable
spatial experiences; In relation to the embodied experience the transition towards our Site
enables gestures in the descending movement through the nature value of landscape and
water. Hence, these aspects act as a medium procuring movement, liveliness and narrates
the dynamic sequence between body and place. Through the descending movement of
earthwork, one is gestured or navigated through the uneventerrain creating a contant corre-
lation between Man and Nature. This movement can with reference to Cullen be understood
as an abstraction of the act of descending, encompassing the unknown while the act above
level states the subject of exposure or exhilaration.mu”“ 1971y With this understanding we
positions a way to address our motivation and create a pa'rallei between Man and Knowled-
ge as a abstraction of the landscape, which can unite through the transparency of water, Hen-
ce, we encounter a way to emphasise our Architecture in the notion of movementdynamics.
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Landscape

Standing at the crossroad of land

and sea, we are in a way in the in

tersection of city and the weorld.

The city is dense

energetic, and it

accumulates politics, power, trade,

interation, pleasure and agitation.

L1

1G.69:VIEW FROM THE EDGE

OF NORDNES

GENIUS LOCI

STED AND \'ste:d'on\,, .

AN EMPHATHETIC READING

The analysis is an empathetic reading. It is descriptive and narrative, and introduces our
readers personal perceptions and experiences of the site, Nordnes, Bergen. Nordnes

is a landscape branch, which is visibly approached once you arrived Bergen. The termi-
nologies, described in this analysis, derived from our studies of the notion of Sensory

Architecture. ., ;. . ’ o i i
(Ref. Senzory Architecture: A Critical And Theoretical Study p. 62)

As we approach the edge of, what we learnt to know, Nordnes Park, we could see the direct
intersection of land and water: the matter of solid in collision with the matter of fluid. A col-
lision which evokes a particular sound, which we from far away already could register with
the sense of hearing. Now, the infinite and open North Sea is in front of us, and as we are
standing on the soft soil with the clear and sunlit sky above us, observing, we feel small and
insignificant within seconds; the world is infinitely bigger than us, and yet we have the pow-
er and ability to pollute it. The wind intensified its velocity, imposing rising amplitudes in the
water waves and unfelding its fierce forces. We feel its pressure upon our skin, and it slight-
ly pushed us towards the cold stainless steel, which the protective railing is constructed of.
Leaning against it and looking once again at the landscape in front of us, the gateway
to Bergen is in the horizon, indicated by the prominent Bergen bridge which conne-
cts the mainland to the island of Askoy. The scattered islands, composed of formati-
ons of rocks, create a dynamic landscape in the sea and draw an enclosing or perhaps
a protective gesture around Bergen. The formations of rocks appear raw and harsh,
yet touched. Architectural bricks in shape of large and small scale buildings emerge
in correspondence with the geological conditions, thus the topography of the lands-
cape. Vegetation, and its inherent natural shades of green, create a pleasant contrast
to the grey formations of rocks. Locking further along the coastlines of the scattered
islands, our technologies are significantly present in the images. Our ships for trans-
portation, houses for working and living, equipment for constructing. Everything is
constantly in movement, or rather in circulation, for the sake for our consumerism.

Thus, the landscape of the North Sea narrates a history, which implies that we, human
beings have always lived and worked in close connection in landscape. It is interfered by
us; we interact within it, upon it and beside it. At the moment, we converge it, it becomes
a cultural landscape, and sometimes the landscape and its nature suffers from our actions,
apropos our foci upon Climate Changes. Our contemplative views were all of a sudden in-
terrupted with the emergence of droplets of water from the immediate clouded sky. A he-
avy rain was upon us and the wind has again intensified its forces. With rapid movements
of our bodies, we seek shelter underneath the mushroom body of the trees, dominating
the green area that border towards the edge of Nordnes. Observing the scenario of rain
dominating the sphere, the atmosphere has changed its character radically. We realised
that within one hour, we experienced a series of weather phenomena; sunlight, cloudy,
wind and rain. In continuation, the everchanging weather in Bergen implies a fluctuation
of light. At one moment, we experienced a clear and bright day, illuminating the water,
and within minutes, the characters change as clouds emerge in sky, hinder the sunlight,
and induce a gloomy luminosity into the sphere. Hence, the weather and the site have an
interdependence relationship, in which the weather has a significant power to create and
change the experience of the site and its atmosphere. OQur biased narrative of the site is
obviously not conclusive, however it enable a figurative and descriptive understanding of
Genius Loci of the site, in which water and the weather play a vital role for one's experience.

0.4.3

PRILIMINARY

Location: Nerdnes Park
Date: February 8" 2020
Time: 10.00 AM

OUR PHENOMENOLOGICAL
EXPERIENCES

NOINIE



Water

Water is significant in the experien-
ce of the atmosphere of Nordnes.
The movement of the Water is con-
stant and forceful, creating waves.
In synergy with wind, the sounds of
Water emerge. Our cognitive minds
have abscrbed its characteristic, its
sounds and appearence, and sto-
re them in our memories. Hence,
within micro-second upon looking
at Water or listen to it, we can as-
sociate it with the city of Bergen.

FIG.70:MOVEMENT OF WATER

GENIUS LOTH

-0
o

Clouds in the Sky

The sky is of paramount importan-
ce of the experience of Nordnes.
The everchanging formations of
clouds in the sky allows or hinder
the rays of light. This imposes a
fluctuation of luminous and over-
cast skies, thus the mood and am-
biance of the site.

FIG.71:THE FORMATION OF CLOUDS
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0.4.4 MICROCLIMATE

m

MIKROKLIMA [mikruklitma/, .. ..,
ENVIRONMENTAL CONDITIONS

The following outlines the environmental conditions of Nordnes, Bergen, concerning
parameters and measures such as precipitation, mean temperature of sea water, mean
temperature, duration of daylight hours and sunshine hours, and wind. We conceive
Microclimate crucial in the framework of Environmental Tectonics, in which the tangle,
tactile materiality and resources should resonate with the Ecological Thinking and the
context, they are situated in. It is equivalently essential in the notion of sensory Architec-
ture in which the body of a human acts a the source of information, which are activated
through the force of nature. With a starting point in our foci upon Water, the analyses
place a distinct attention towards the measure of precipitation that paradoxically is po-
sitioned as a critical environmental challenge and an identity-creating mean for Bergen.
Furthermore, the analyses aim to unable understandings of the environmental invulne-
rabilities and vulnerabilities, and hence the potentials and critical areas, of the context.
And it might reveal a series of potentials in the forming of approaches and strategies,
regarding to indoor environment.
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The analysis illustrates that Bergen experi-
ences a vast amount of precipitation, which

alzo one of its

characteristic,,,
= (1
Throughout a year, Bergen iz expo
proximately 202 rainfall days

Thus, the anal reveals a eritical poin

context, which our Ressarch and Visi

tre shall address and raises a quas

=t the rainwat

inaway can harv
it with a recreational and environmental pur-
pases, Additional to the climatic aspect, this

can insinuate the cultural custom and

ur among the inhabitants of Bergen.

LOCAL MAX.
22.0 DAYS,,
17.7 DAYS,,

CTOBER, BERGEN, NORWAY]

LOCAL MIN.

11.0 DAYS 5 cq0aen, sensen, noaway)
11.1 DAYS

The analysis illustrates the measurable di
to enable

mension of the rainfall, and

us and the readers an understanding of the

magnitude of t . It particularly pla

izsues of precipitation inta spective, as

pares the status que in Bergen with the
situation in Aalborg. Notably, the amount of

precipitation in Bergen is 4 times greater com-
pared to Aslborg, simultaneausly, the number

ric.a5 O rainfall are relatively close.

LOCAL MAX.
283.00 MM,

(SEFTEMBER, BERGEN, NORWAT]

71.3 MM ceoremaer, anceors, oenmank
LOCAL MIN.

106.00 M M-:M.’«. BERGEN, NORWAY|
29.6 MM,
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FIG.73: AVERAGE RAINFALL

(Waathar Atlas, n.d,)
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Theanalysisoutlinesthemeantemperature [°C]
of the sea water in Bargen. |t is included, as
we conceive it as essential in the framework
of understanding the consequences of Clima-
te Change. Among other aspects; the rising
sea tempersture affects marine species and
Oceanic ecosystem. oy ooy Furthermare,
the analysis is valuable if & certain principle
of exploiting its thermal properties for indoor
environmental purposes.

LOCAL MAX.

LS
15.7 C[»&LIIEI.'ST. BERGEN, NORWAY)

LOCAL MIN.
4.8°C

{MARCH, BERGEN, NORWAY)

FiG.74: MEAN SEA TEMPERATURE [°C]

(Waather atlas; n.d.)

Despite its position in the Northern |atitu-
des, the temperstures and, thus, the climate
in Bergen is conzidered moderate and miid.
The analysis illustrates the mean temperature
[*C], affiliated with its highest and lowest ver-
tices. Howaever, it is important to mention that
the data are illustrating a static state which Is
misleading in coherence with other contextu-
al parameters. As Bergen is proximity to the
North Sea, the weather is constantly changing
and unstable; rain and sun can appear alterna-

tely with in & brief amount of time.

LOCAL MAX.
2 0 ’ ? QCFJULY BERGEN, NORWAY)
LOCAL MIN.

-0.1*C

{FEBRUAR, BERGEN, NORWAY}

FIG.75: MEAN TEMPERATURE [°C]

Waathar Atlas, n.d,)
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The analysis illustrate the yearly average Day-
light Hours and Sunshine Hours, which we
percaive as a vital climatic characterization
of a location, The durations of Daylight and
Sunshine ars assocated with psychological
and health impact on human’s well-beings.
Situated in the Morthern latitudes, Bergen has
arelatively low annual value of Daylight Hours
and Sunshine Hours. Thus; this criteria can af-
fect the Architecture and its programmatic or-
ganisation in order to exploit the natural light
as optimal az possible.

LOCAL MAX.
18.9 HRS o i6mryiune, seraen, Norwan
6-3 HRS nsimeiiune, astsors, oemak
LOCAL MIN.

5.9 HRS

(DAYLIGHTIADECEMEBER, BERGEN, NORWAY]

0.4 HRS (CAYLIGHT)IANCVEMBER, AALBORG, DENMARK]

FIG.76! AVERAGE DAYLIGHT/SUNS-
HlNE HOURS:WE.':NIEI Atlas, n.d.)
The analysiz illustrates the yearly condition of
wind direction and magnitude. Though, Ber-
gen is shielded from North, Narth-east and
East, as it is surrounded by various mountains
such as Flayen and Ulriken, Cived] The
implication of the force of wind can incorpor-
tate in enviranmental strategies such as na-
tural ventilation.

PERIOD.
0T JAN. 4y 40 Ay 31‘DEC'<12.onnM|
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363 HRS(( T4% OF THE TIME]

LOCAL MAX.
13.86 M/S
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FIG.77: WIND CONDITION [M/S]

{EnergyPlus, n.d,)
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MAPPING
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0.4.5 MAPPING

JAMES CORNER: A TRANSFORMATIONAL APPROACH FLOODING AND WATER CONDITION

@ 20 YEAR FLOODING

The analysis of the flooding indicates a
twenty-year venus and how the site will
be sxposed to sea level rise dus to storm
surges. With tha Site being exposed to
water from three points, it will greatly be
vulnerable to flooding. This esrtain study
ensbles an understanding upon the pro-
spect incidences regarding the slement of
Water and its significant role for the city.
Hence, the notion of Water needs to be
addressed in order take caution upon
its risks by land and perhaps be an ele-
ment that enables a transparency bet-
ween environmental challenges and man.

FIG.79: FLOODING

Se[iy ayleaps Wwol 5| eleg]

In the noticn of Water it is essential to ad-
dress the state the water quslity in the
nearest context. The current position of
the seawater indicates both good and me-
derate conditions for the coastal waters.
The water in the proximity indicates a re-
asenable situation, though, with & lower
quality of water in the imminence by land.
These conditions are common in Ber
gen's quality of water. (Waathar Attas, nidd
Hence, In the possibility to utili-
se the water as an architectural ele-

® GOOD CONBIT
WOGERLTE COND

QBJECTIVE  The following outlines the state of art of Nordnes, Bergen regarding its circum-
stances and measures which enables a fundamental understanding of the Site po-
sitioned in relation to its surrounding context. With the foci upon the element of
Water and the framework of Environmental Architecture, we conceive the certain
study significant in extracting essential findings to substantiate our Architectu-
re and its involvement by the Analysis method, The Agency of Mapping,[co,nerl 1999)

ment  positions a zsignificance in  the

awareness of the certain state of art.

THE AGENCY OF MAPFING  The Agency of Mapping developed by James Corner

(Note:0.1 p.104) exemplifies an accessi-
ontoestablish a fundamental basis of the Site and its cohesion to potential elements in the
proximity. The study aims to comprehend an understanding upon the contextual conditi-
onsand prospective transformation, and the certain qualities orchallengesitmightinvolve.
The analysis method shed light on elements and objects bridged with the surrounding
context in order to reveal hidden ceam;:iIexities.l{lbidJI The Extractions will handle the
extracted findings, while Plotting entails the creative attitude by relating the extracted
findings in a new contextual means., .., Hence, with a focus of extracting necessa-
ry findings, the analysis enables a cartographic approach to Nordnes' circumstances.
With a great focus upon the element of Water the analysis will clarify an overview of the
essential notions and measures such as flooding, water condition, functions, infrastruc-
ture, vegetation and topography. These elements will potentially reveal the environmen-
tal critical or potential areas which can unfold strategies or use of contextual findings.

James Corner,

Hatar it}

FIG.78: WATER CONDITION
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The analysis of the functions emphasises
the varies trades |n the area of Nordnes.
The visible structures access a diverse
townscape [ncluding residential, business,
research and activities with reference to
the notion of water. The functions reveal
our site in great connection to the Norwe-
gian Institute of Marine Research and varies
water activities, for instance Bergen Aqua-
rium Centre and baths. Hence, the elemeant
of Water iz noticeable at site and gives the
opportunity to further support aur Archi-
tecture. In addition, the Research Centre
could potentially be a substantiate our ap-
proach to Architecture in the aim te bridge
research, knowledge and the individual.

FIG.B1; FUNCTIONS.

The infrastructure is largely defined by the
movement of the topography. The site iz
placed in great cannection with the curved
routes characterising the path tothe site and
adjacent to shipping services. The Mapping
exemplifies a hisrarchy of the roads, display-
ing primary, secondary and tertiary prac-
tices and type of mobility. Hence, it clarifies
an understanding upon the accessibility to
Site; The soft road users have access to the
Site from share, while ships and boats can
access it by water. In addition, this indica-
tes a main entrance for sssentially soft road
users from south. The certain analysis can by
example be utilised in the way to encountsr
or gesture the visitor of the building.

FIG.80: INFRASTRUCTURE

MAPPING

=

FUNCTIONS AND INFRASTRUCTURE

[Data is from Site registration

Data is from Site registration
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The analysis of the vegetation indicates the
sites position within a green context located
in relation to the park, Nordnes Parken. Ve-
getation is a deminating factor which emer-
ges from the landscape and its formations;
The density of the vegetation iz positiensd
in dense groups and becomes more scat-
tered towards the city at south, Despite the
site’s central placement, it appears hidden
in more natural surroundings with distance
from the dynamiccity. Hence, itenables spa-
ce and a natural state of art along the paths.
The Mapping of the vegetation can contri-
bute to the green narrative or encauntering
of the prospect design and substantiate our
environmental approach to architectura,

FIG.83:VEGETATION

The Mapping of the topography reveals
a clear cohesion between the undulating
landscape and the paths towards the Site.
This nature positions as a magnitude which
crestes 3 dynamic natural appearance
in townscape. In addition, in the specific
context it aims to transition the individu-
al from urban town structure towards the
nature from south to north. The tope-
graphy can be an essential measure as it
is a natural element, which mirrors a great
part of the identity of not only Bergen but
Norway in general. Hence, it can potential-
ly be an slement which in relation to Water
can reflect potentials of the city and, thus;
make the following dezign site specific.

FIG.82: TOPOGRAPHY
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0.4.6

The analysis of the water tides illustrates
the correlation between the different verti-
cal datums for Bergen, Throughout a year,
the average High tide and Low tide values
varies greatly in comparison to the current
water level at 144 em. o0 o0 While
the average values in 2020 are within the
range of 30 em 10 136 cmp e 4o i ware:
Ticlas.p. X the prospective values for a re-
turn period of 20 years shows'a much bro-
ader range from -28 em to 220 em. Thus,
the analysis reveals a pivotal aspect, which
raises intriguing guestions that need to
be addresses for our Research and Visitor
Centre; Can we utilise the water tides as a
way to both learn and experience the water
level challenges of our time? Additional to
the climatic aspect perhaps the moving wa-
ter can be captured and utilised for energy.

FIG.B4:WATER TIDES

WATER TIDES & SEA LEVEL CHANGE
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The analysiz of the sea level change de-
termine three different scenarios of fu-
ture sea-level change until year 2100, It
examplifies three different greenhouse gas
emission scenarios describing how the sea
level will occur depending on the case for
low emission, reduced emission and high
SISO o zuzu’Ths Solid lines show
the projected average sea level changs
while the colored are exemplify the range.
The scenarios indicates how the high emis-
sion scenaric will be faced if we don't act
upan the climate challenges of our time.
Hence, we aim to utilize this study to
see how we can meet the future proje-
ctions of low or reduced emission by
acknowledging the man-made problems
through our Architecturs, as a2 catalyst
to mediste and exchange knowledge.

FIG.85: SEA LEVEL CHANGE
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TARGET GROUPS

THE STATIC AND DYMANIC USERS

The following study aims to construct an understanding upon the target groups of the

-

Research and Visitor Centre differed by the segments of Static and Dynamic Users. By

the Static Users, we place an emphasis on the potential of the pre-existing platform of
Climate-related actors in Bergen, Norway, while the dynamic users concern the external
operators whom both comprise scientific or educational users but likewise the common

society. Hence, by unifying Static and Dynamic target groups we accentuate the platform

of the Thesis to b bridges across scientist, researchers, students and society.

We conceive a distinctive opportunity for building on the platform of knowledge, by
the point of departure in Bergen and the pre-existing Scientific Research and Education
present at Bjerknes Centre for Climate Reseanrch{s.erkmas Centrs for Climate Ressarch, n.d.) Hence,
among others the Static Users comprises a collaborative plattorm of organisations en-
compassing the University of Bergen, NORCE, Nansen Environmental and Remote Sensing
Centre, and the Inst:'t_ute of Marine Rese‘arclh, o inteo et s which makes Bjerknes Centre
one of the largest Climate Research units in UFOPE.pio ko Contre for Climate Research, n.d,y BY the
interactions across scientists, postdocs and Ph.D. students from the respective associations
and further numerous of recruited international scientists, Bjerknes Centre becomes a key
contributor of first-rate knowledge on Climate Change to the policy makers, industry and
general public. Hence, which we aim to further accentuate through our Architecture. The
multidisciplinary work between the target groups has enhanced the level of Climate Re-
search addressing various agendas of individual study or co-working and making climate
models or forecast future scenarios. The main work is represented through five laborato-
ries; EARTHLAB, FARLAB, Sclerochronology lab, TElab and ICOS, ., However, we aim to
add a second layer to these aspects by involving an exhibition team to put the Knowledge
and Research dimension on display and encourage to learn by exploring, sharing ideas
and to emphasise our Architecture as a catalyst to mediate the challenges of our time.

Hence, with the functions of the existing Bjerknes Centre for Climate Research as a core,
presenting a Research and Knowledge dimension, a learning aspect is placed upon it,
inherently inducing additional users to the program; the Dynamic Users.maimalysi:: Hearid
S R e T Such users are perceived as external stakeholders of the futtjlre
Research and \ﬁsitor Centre, and the introduction of them into the realm of Scientific
Research raise transparency between research and man, and can evoke humans' inhe-
rent inquisitive nature for exploring and learning. The Dynamic Users can have various
agendas when visiting the future Research and Visitor Centre; spontaneous or planned
pleasure, study or co-working, which indicate the degree of versatility of the functions.
The target groups of Dynamic Users oppose the usual usage and duration of a typical
place for working, as they can interact with its functions at different times of a day. As a
result, they influence the flexibility and spatiality of space. In continuation, they raise the
activity levels and add a dynamic dimension for the atmosphere, that emerge between
the objects and subjects within a space.

0.4.7

PRELIMINARY

THE STATIC USER

0.1 EARTHLAB

Labaoratory,,
(Mo

t 0.2FARLAB - Facility for advanced isotopic
ther, cli
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m
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B7: LIST OF LABATORIES

Bjerknes Cantre for Climate Research, nd,)

DYNAMIC USERS



Scientists comprise the operators of the four
organizations ‘which are engaged in the labora-
tories addreasing the issues of Climate Changes.
Their purgose s to gain climate understanding,
make climate models and future scenarias of cli-
mate incidences, The work of the Scientists 15 vi-

tal for putting knowledge on dizplay for saciety.

The Post.docs suppaort the research of the Scien- 9

tistz and comprise likewize the operation within
the five laboratories. Their work is further invalved
with the Ph.D Students az lectors or supervisors,
with the aim to madiate knewledge within the re
search field, Hence, they nesd facilities of focus
area, library and teaching areas.

(Bjerknez Centrs for Climats Research, 2014)
ACITIVITY LEVEL

00. SLEEPING

01. SITTING

02. STANDING

03. WALKING

04, RUNNING

05. MANUAL WORK

Ph.D. Students are involved in the Research
School on Changing Climates in Coupled Sy-
stem (CHESS), with the purpoze of sxamining
in-depth knowledge upon Climate issues in
the inter-dizciplinary field of coupled Earth
Systern. Their work involve focus areas, libra-

ry and lecture rooms to support their studies,
(CHESS, n.d.}

The exhibition team is accountable for the gallery
and plays a vital rale in mediating the knewledge
and zcientific work to society. The team works in
association with Scientists and Past.docs to create
exhibitions with the purpese of knowledge sha
ring, learning and sxploring. Their werk iz both
general management and physical arrangement
of the displayz.

(Muzeums Victoria, n.d.)

ACITIVITY LEVEL
00. SLEEPING

01. SITTING

02, STANDING

03. WALKING

04, RUMNNING

05, MANUAL WORK

The Kitchen staff encompass the engine of
the Climate Kitchen and are, for instance, the
Executive Chef, which works on the front line
in the area of Eatery. Their work nesds a pro-
duction kitchen to facilitate the many users of
the building

{Collier, 2018}

The administration invelves the werk of gene-
ral office management and the Climate Data
Centre, which manages the dats of both in
ternal and external projects of the Scientists
and Post.docs. Their work needs @ common
office structure to facilitate the employees.

{The BCCR Partners, n.d.)

ACITIVITY LEVEL
00. SLEERPING
01. SITTING

02. STANDING
03. WALKING

. 04. RUNNING
g 05. MANUAL WORK
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1.0 Visiters, local, regional and international,
experience the Research and Visitor Centre
of Climate in their time of leisure. The pur-
pose of their visit is pleasure and social ac-
tivity, However, the inherent functions of the
Centre |nitiate a motivation for exploration
and lsarning,

2.0 External Researchers are associated research
employees from the affiliated organisations
suchas NORCE and Maring Institute that also
are located in other cities in Norway. The prin-
ciple of co-working across various arganisati-
onz and branch intiate a need for additional in
the laboratories and focus area. Moreover a
community space that allow them longer stay,

ACITIVITY LEVEL
00. SLEEPING

01. SITTING

02. STANDING

03. WALKING

04. RUNNING

05. MANUAL WORK

3.0 External Professors are mainly from the Uni-
verzity of Bergen (UIiB). Their responsibilites
for lectures ‘and supervisions indicates ne-
eds for proper working space for preperati-
on, and perhaps space for initiate social and
professional relation to the static professors
and researchers of the Centre

4.0 External Ph.d Students are affiliated with the
community of Chessl:m. a1, 127 which iz
a platform that allows the students to commu-
nicate and share experience and knowledgs.
This community initiate a physical spaca for
mesting and social interaction; for enhancs-
mentofeo-working and sharingefknowledge,

ACITIVITY LEVEL
00. SLEEPING

01. SITTING

02. STANDING

03. WALKING

04. RUNNING

05. MANUAL WORK

5.0 The nature of tha Research and Visitor Can-
tre of Climate Change, that houses know-
ledge, invites schoolers at different |svel
for exploration and learning. This initiate a
co-working relationsi with the local schools

and institues; to nurture and learn the next
generation the facing challenges.

6.0 Groupsz of interest derive from the envisi-
onment of Research and Visitor Centre of
Climate Change becoming an international
gathering point for Climate Changs research,
It iz ezsummed that the future Climate Chan-
ge conferences, for instance COP-conferen-
ce, to be held in Bergen, calling relevant poii-
ticians and NGOz (organisatians).

ACITIVITY LEVEL

00. SLEEPING

01. SITTING

02. STANDING

03. WALKING

04. RUNNING

05. MANUAL WORK ]
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FIG.92:WATER IN THE NORTH

ANALYTICAL CONCLUSION

A REFLECTIVE VIEW UPON OUR AMNALYSES

With an aim of synthesizing the studies and analyses in this chapter, the following tries to
translate the accumulated knowledge into an architectural context, and leading towards
& holistic vision for our project, and, thus, a range of design criteria.

With a holistic point of view of our analyses of Bergen, and specifically the site, Nordnes,
Water is evidently an essential element, which is mentioned earlier. It is a significant indi-
cator for Bergen's identity and, at the same time, it is the root to the environmental issus;
Water from the sea and the sky. Our explorative analysis of Watero . co i water p. 85) 'S
sonates incidentally well with our framework of Tectonics as a linkage between Sensory
Architecture and Sustainable Architecture. We perceive Water as an influential creator
of the atmosphere and ambiance in a conceivable interplay with material and structure,
and addresses our senses, visually, acoutically acoutically and thermally. Additionally,
we find it feasible to employ Water in passive and active strategies in the threshold of
Sustainability, which will be elaborated on later in the Thesis.

In continuation of the analyses of Nordnes, with the Phenomenoclogical approach, . ,
N i B and underpinned b)l( the q}lantitatlve registration of the Microclirﬁa—
1€ Ref, Analysis: Microclimate p. 100y W& have distinguished a notable role of the Weather, being
everchanging, and climate and time-specific, in the identification with space. By feeding
the notion of Weather into the context of Architecture, the building of the Research and
Visitor Centre ties itself to the specific site, and raises potentials and drawbacks. The po-
tentials lie in how the experience of Architecture can be constructed by the environment;
how natural phenomena can be translated into a determinant factor for the visual, audib-
le, thermal and olfactory read of place and time. For instance, the intersection of droplets
of rain with the surface of the sea allows the perceiver to identify he or herself of being
close to North Sea in Bergen. The drawback lies in practical matters, that are essential for
the building's utility aspect. For instance, the limited Nordic light indicates an urge for op-
timal exploitation of daylight, and the windy coast calls for weather resistance materials.

Apropos of particular regard to the location, that incidentally resonates well with the
Norberg-Schulz's and Frampton's architectural point of view, our registration of Wa-
ter tides in Bergen unfolds or reveals another potential of Water. Here, the phenome-
na of the sea allows an inherent confrontation of our environmental challenges to the
perceiver, if it is present in the experience of space. Hence, we place a mediating and
authorship role upon the tides in our design. The study of Bergen reveals an advocati-
on for Sustainability, culturally and academically. The latter is manifested in the existing
Bjerknes Centre for Climate Research and, here, we perceive an opportunity for devel-
oping a collaborative platform for research, exploration, learning and knowledge on
display by transforming it into a hybrid typology: a Research and Visitor Centre of Cli-
mate Change, which reaches across groups of diverse demographics and background.

0.4.9
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THE AGENCY OF WEATHER
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PROBLEM STATEMENT 0.4.10

PROBLEM FORMULERING \pru'ble:m forms lecrind,

The following introduces our readers the a statement of problem, which is fostered by =~ FRELIMINARY
the analyses in this chapter. The subsequent studies and eventually the final architectural

design aim to answer.
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- "Can we employ Water as
B an agent of Tectonic Ar-
chitecture that confronts
our society with the issu-
es of Climate Change and
thus inspire a shift of be-
havioural — consumption?
And how can we create a
new typology as a com-
mon platform to empower
exploration and learning
for a green future?”
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VISION

OUR VISION OF RESEARCH AND VISITOR CENTRE

In our vision of this Thesis, we endeavour to revitalise the existing Bjerknes Centre for
Climate Research and transform it into a platform of knowledge and learning; a Research
and Visitor Centre of Climate Change as a catalyst that responses to our environmental
challenges and has a mediating role in confronting and developing the society of Bergen
towards a sustainable future. The platform aims to offer functions for focus, research and
learning, and forums for dialogues and discussions. Thus creating transparency between
research and man, and repositioning the framework of the way we work, learn and interact.

With the location in the North Sea, at the edge of Nordnes, Bergen, we envision the
Research and Visitor Centre of Climate Change to engage in a relationship with the
context and its climatic and environmental attributes, particularly, the element of Wa-
ter and its inherent phenomena. Hence, the climatic and geographical conditions aim
to play a significant role in the creation of diverse sensory experience and atmosphe-
re. In continuation, by placing Architecture in the Water, we mean to narrate the un-
comfortable truth of how our consumption consequently results in cities are drowning.

The Research and Visitor Centre of Climate Change shall manifest a sensory jour-
ney by tactile, thermal, and vision means, which will be underpinned by our appro-
ach of Tectonics as a linkage between Sustainable Architecture and Sensory Archi-
tecture, as it embraces the interplay between the constructive, the structural, the
architectural, and the functional aspect. Thus, the Tectonic character in this Thesis will be
emphasised in form of combined aesthetic and technical design of the overall architec-
tural composition, the interior space, the detailing, the materials and lighting properties.

0.4.11
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0.4.172 GENERATORS

THE DRIVING DESIGN FORCES

WATER AND WEATHER TO DETERMINE
ATMOSPHERIC EXPERIENCE OF SPACE

A GATHERING POINT FOR THE
RESEARCH COMMUNITY

NORDMES

ARCHITECTURE APPRCACHED
AS CONTINUATION OF NORDMES

FIG.?5:BERGEN

THE EVERCHANGING WATER TIDES IS AN
INTEGRATED PART OF THE SPATIAL EXPERIENCE

FUNCTIONS DIVIDED INTO
DISTINCTIVE VOLUMES

RESEARCH CULTURE

A CLEAR LINKAGE BETWEEN
RESEARCH AND CULTURE FUNCTICNS

ACADEMIC SOCIAL

CULTURAL

FUNCTION SHOULD EMBRACE SOCIAL
CULTURAL AND ACADEMIC ACTIVITIES

THE STRUCTURAL SYSTEM SHOULD
UNDERPIN A CLEAR SEQUENCE OF SPACE

THE STRUCTURAL SYSTEM SHOULD
CONSIST OF MODULAR ELEMENTS AND
BE DESIGNED FOR DISASSEMBLY

THE PROGRAM SHOULD
EMBRACE A DYNAMIC FLOW

THE MATERIAL AND ITS PROPERTIES SHOULD
UNDERPIN THE PRESENCE OF WATER

F:

WATER AS A SUSTAINABLE MEAN FOR
PASSIVE AND ACTIVE STRATEGIES
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Gordon Cullen is a British architect, planner and urban theorist, who has contributed to
the understanding of space through his theories and research. He was a key member
of architects, historians and poets who enabled the architectural shape and opinion in
post-war Britain. . .o jo0u Probably the most important achievement of his work
is with reference to the Townscape movement, where Cullen wrote Townscape based
upon his seminal studies and projects. Teday the work is distinguished as The Concise
Townscape. However, his position as an influential planning consultant was first out into
practice by 1983

(University of Westminster, n.d.}

James Caorner is an American landscape architect, Emeritus Professor and founder of
the James Corner Field Operations which emphasises Architecture and Urbanism in va-
rious scale. He has devoted the past 30 years to work within this field both by devel-
oped projects, teaching, public speaking and writings. Some of his significant projects
includes the High Line, New York City; Freshkills Park and Shelby Farms in Staten Island.
{Weitzman School of Design - University of Pannsylvania, n.d.) His work has been aCkHOWIEdQEd through
numerous prizes including the Cooper Hewitt National Design Award and through his

body of writing on landscape architecture and urbanism. {amsas Cormer Field Opersians nd)

The Bjerknes Centre for Climate Research was founded in 2000. It engages more than
200 scientists from 39 countries and is on the largest units for Climate Change research
in Europe. The overall aim of Bjerknes Centre for Climate Change is to understand and
quantify the climate system for the benefit of society. In 2003-2012, Bjerknes Centre for

Climate Research was labelled a National Centre of Excellence (CoE). (Bjerknss. UIB, 2016)

The University of Bergen,UiB, is an European University with approximately 16.000 stu-
dents and 300 employees. UiB is both an educational and a research unit, which involves
a series of different disciplines and fields, structured in 7 faculties and 90 departments.
UiB is a part of a global network of students and scientist, and perceive itself as a dyna-

mic network for meeting and interacting, also with other COMMUNILES. (| 0 ie of Bergen, n.d.)

NORCE is one of Norway's largest independent Research Institutes. It has 1000 employees
from around the world. NORCE provides innovation and research in Energy, Health Care,
Climate, the Environment, Technology and Society. It is based in Bergen, however it has a
strong presence in other locations such as Alta, Tromso, Bardu, Bodo, Haugesund, Randa-

berg, Stavanger, Kristiansand, Grimstad and Oslc:.“\wm:E Fasaahindlh

Nansen Environmental and Remote Sensing Centre, NERSC, was founded in 1986 and is
an independent non-profit Research Foundation. It conducts environmental and climate
research, and generate an interdisciplinary across scientific expertise in Earth system, en-
vironmental and climate research, satellite, remote sensing, modelling and data assimilati-

on. NERSC is affiliated with the University of Bergen, UiB. (NERSC, nd)

approximately 750 employees. Their objective is to provide advice to Norwegian authori-
ties on aquaculture and the ecosystems of Barents Sea, the Norwegian Sea, the North Sea
and the Norwegian coastal zone. Hence, their main activities are research, advisory work
and monitoring. The IMR has its base in Bergen, however, they are also present in Tromsg,

Matre , Austevoll and 'Flcde\.rlgten.“nstilum S Niaiie Eesakatn A

EARTHLAB is short for Earth Surface Sediment Laboratory, which is one of the five labora-
tories present at the Bjerknes Centre for Climate Research. The laboratory has four fields
involving the work with Sediments, Cronology, Magnetism and Field. The researchers
associated with the laboratory operate with various of equipment of for instance scan-
ners, x-rays or seismic and sediment coring equipment to support their research. On a
daily basis four people including a project-leader, co-leader, a laboratory manager and

a Ph.D. student work at EARTHLAB. (Bjerknes Centre for Climate Research, 2016)

FARLAB is short for Facility for advanced isotopic research and monitoring of weather, climate,
and biogeochemical cycling, The work atthe laboratory is to understand Earth Systems by ana-
lysing for instance weather, atmospheric water, seawater and others.wl md ]Their work invol-
ves research both in laboratories but likewise field measurements, which involves the ability to
transportthe equipmentby ship oraircraft. On a daily basisthree people, including a projectco-

ordinator and partners work within the field of the la boratoW‘{Bjerkanentrs for Climate Ressarch, 2016)

The Uni Research Sclerochronology laboratories main task is to work with bivalve Sclero-
chronology, in other words, biodiversity. The laboratory encompasses smaller equip-
ment of for instance grinder polisher, microscopes, Buhler low and high speed saws and

others. The daily operation is executed by one researcher.{Bjerkneccemre{mcﬁmm Rescarch, 2016)

The TELAB is the Uni Research Trace Element Laboratory which primary work concerns
the state of art of the accurate estimate of constructed ocean temperatures. The work
requires a variation of equipment which on a daily basis is operated by five people inclu-
ding researchers, a scientific responsible worker and partners. The laboratory is open for

students and other guaSts‘ (Bjerknes Centre for Climate Research, 2014)

ICOS is short for marine Integrated Carbon Observation System and describes the
Chemical Oceanographic Laboratory which concern the activities related to quantifying
air-sea carbon flux and water mass movement and dynamics. The laboratory is attended
by two researchers, who works with various of equipment which periodically is taken to

sea to do field measurement called the "round-the-clock” onboard analysis. .
(Bjerknes Centre

for Climate Rezearch, 2016)

CHESS is a Research School on Changing Climates in Coupled Earth Systems with the
objective of creating a Research-training environment for Ph.D. students within the sub-
ject of Climate fields. The candidates are from The University of Bergen, and are closely
affiliated with the Bjerknes Centre and the on-going research. However, other external

members of the Research School are from different Universities in Norway. (CHESS, n.d)

Bjerknes Climate Data Centre is afiliated with the Bjerknes Centre for Climate Research
in the work of managing data services for both internal and external projects, The Data
Centre has collaborations with various of international data and archives, where the daily
operation is executed by five members including a leader, Data Managers and a Soft-

ware Architect. 1, . pccp pamners, nd)

Selerochronclogy Lab
fiF

Bjerknes Climate Data Centre
1.
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CHAPTER CONTENT

The Concept presents our proposal for
a Research and Visitor Centre of Climate ;
Change. The presentation consists of figu- : ; = 7 .
res and descriptive text and aims to nar- ' RS 5 )
rate and illustrate the different characters
and atmospheres of the Centre. Further-
more, it includes technical measures such
as Structural System, Indoor Environment
and Sustainable Strategies. The chapter
aims to project an overall picture of the
potential qualities of our proposal.

FIG.96: WATER

[Photo by Silas Baison)
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APPROACHING THE ARCH

CONGCEPT 0.5:1

PRESENTATION OF CUR DESIGN

Located in the sensitive landscape of North Sea, the Research and Visitor Cen-
tre of Climate Change emerges from the Water and offers visitors, students and
researchers a vantage point from which to absorb the distinctive scenery and at-
mosphere. The Research and Visitor Centre narrates a story of Bergen's rooted re-
search and scientific discoveries and invite people to explore, learn and under-
stand the environmental challenges of our future. Furthermore, it strengthens
Bergen as a gathering point for Climate Research at a regional and global scale.

The concept of the Research and Visitor Centre is created in unity with the contextu-
al conditions, namely the element of Water, and its composition is manifested as
a drowning city in the North Sea. From the dense landscape sceenary of Bergen the
journey takes a starting point at the tip of Nordnes as a continuation of the existing
descending landscape, and lead us closer to the Water. With the abstraction of
the volumes as houses and transition spaces as streets, the functions, which are ma-
nifested as individuals, forms a cohesive sequence of space between the Water.

In the dynamic interplay between the Research and Visitor Centre and the Wa-
ter, the element becomes an essential agent for Sustainable means and for the di-
verse sensory experiences regarding the tactile, thermal and visual aspect. The
Two-Way Beam Grid becomes the structure, that in shape and materiality unite
the Sustainable and Senseous aspects by radiating a simplicity which express and
exploits the contextual environment and its ever-changing weather conditions.
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FIG.99: OBSERVING THE PRESENCE OF
WATER FROM THE TRANSITION SPACE
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8 SPATIAL EXPERIENCE

0:5:2

FIG.107: SPATIAL EXPERIENCE FOR
DYMNAMIC USERS

FIG.108: SPATIAL EXPERIENCE FOR
STATIC USERS

SPATIAL EXP

: OPPLE

THE DIVERSE SPATIALITY

H,O (RAIN)

-0.1°C/+20.7°C

ERIENCE

-0.1°C/+20.7°C
+

-0.1°C/+20.7°C

+20.0°C +20.0°C
+ [—— ' —
A : >
L |
OPEN ENCLOSED ENCLOSED TRANSPARENT DIFFUSE LIGHT

U paeC/207°C

_

-0.1°C/+20.7°C
+

-0.1°C/+20.7°C | -0.1°C/+20.7°C
+ +

[

T

e ) +20.0°C e +20.0°C
+200°C ] = 200 Te—
R ! L ] i
L 11 1L I | | |
PLATFORM ENCLOSED ENCLOSED TRANSPARENT ~ TRANSPARENT ~ SEMI-TRANSPARENT ~ TRANSPARENT SEMI-TRANSPARENT

ERLEIEERE REITES

1]



TRAMSLATION

B

0.5.3 TRANSLATION

FORVANDLING / for'vandlin / g, e
FROM BERGEN TO OUR ARCHITECTURE

EXISTING BJERKNES CENTRE

CEMMUNITY OF BERGEN

1.0. WATER AS AN ISSUE FROM THE SEA AND SKY 1.1. REUSE OF WATER FROM THE SEA AND SKY 3.0. RESEARCH AT THE EXISTING BJERKNES CENTRE 3.1. TRANSPARENCY BETWEEN RESEARCH AND
IS INVISIBLE TC MAN MAN BY RESEARCH, SOCIAL AND CULTURE
FUNCTIONS

STREETS HOUSES

FIG.109: PRINCIPLES 2.0. THE VERTICAL FACADE EXPRESSION 2.1. THE VERTICAL FACADE EXPRESSION TRANS- 4.0, THE DENSE CITY STRUCTURE OF BERGEN 4.1, ABSTRACTION OF THE CITY BY VOLUMES AS
REPRESENTED IN BERGEN LATED INTQ THE RESEARCH AND VISITOR CENTRE HOUSES AND TRANSITION SPACES AS STREETS

NOLFISNYEL
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FIG.110: A PLACE FOR ABSORBING
KNOWLEDGE
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GALLERY
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FiG.111:

GALLERY AREA WITH A
CHARACTERISTIC PRESENCE OF
WATER
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THE VERSATILITY OF BEAM GRID

8

0.5.4 THE VERSATILITY OF BEAM GRID

ANVENDELSE AV BEAM GRID /'anven:alse// aw// beem // grid /
HOW WE UTILISE BEAM GRID

[Tt o)

F1G.112:
BEAM GRID TO REFLECT WATET

FIG.113:
BEAM GRID TC UNDERPIN ACOUSTICAL
CONDITION

FIG.114:
BEAM GRID A5 A FURNITURE
FIG.115: LABORATORY
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0.5.5 THE STRUCTURAL SYSTEM

The diagram gives an overview of the Structural
System and the present compressive actions of
the wooden Two-way Beam Grid. The structure
|s determined with reference to material effi-
ency for each volume with the aim to address
Cicurlar Thinking and minimise the material use,

FIG.116:THE STRUCTURAL SYSTEM OF
QUR DESIGN

THE STRUCTURAL SYSTEM

&

STRUKTURELL SYSTEM /strukts'rel/ /sy'steim/,
THE FORCE OF OUR DESIGN

~ LOAD BEARING
TWQ WAY BEAM GRID

) LOAD BEARING
TWO WAY BEAM GRID

COLUMNS AS
LOAD BEARING STRUCTURE

I Dict, wd)

WILSAS W HNLINELS FHL
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THE STRUCTURAL SYsTEM 9

COMPRESSIVE
SHEAR FORCES
BENDING MOMENT

LOAD: 0,68 kN/m?
|
L2

COMPRESSIVE WIND
COMPRESSIVE SNOW
LOAD: 1,12 kN/m?
COMPRESSIVE WATE
LOAD: 2,00 kN/m? - A L '
COMPRESSIVE LIVE K
LOAD: 2,50 kN/m? ' :
TIMBER MEMBERS

FIG.117:THE RATIO EFFICIENCY OF

WILSAS WHnLoneLs 3L
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& STRATEGIES

0.5.6 STRATEGIES

STRATEG| /strate'[id/ 5., )
STRATEGIES TO IMPROVE THE INDOOR ENVIRONMENT

<=

HYDROPOWER PLANT
FOR ELECTRICITY

=]
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WATER POND FOR COOLING

The water pond within an snclosed spa-
ce will lower the indeor air temperature
by evaporation aleng with cross-ventila-
tion through epenings in the facade, The
water ponds ara positioned in the gallery
spaces and the restaurant which have a

greater amount of windews,, ... .,

ROOF POND FOR COOLING

The Two-Way Beam Grid sllows for
collecting rainwater and provide roof
ponds, which will minimise the heating
sffect from solar radiation and func-
tion as cocling storage. The passive
strategy allows for & greater amount

of windows in tha ro"f'mzsa. nak)

EVAPORATIVE COOLING

With the placement at the Morth Ses,
there is a great potential in utilising the
seawster as a strategy for cooling. The
building will by water spray nozzles
eoal down the building through the
process of absorbing heat from the air

and lower the ternperature. INZEB. nd)

STHATEGIES

3

WATER POND IN ENCLOSED
SPACE FOR COOLING -

WATER POND ON ROOF
AS SOLAR SHADING

WATER POND ON ROOF
FOR COOLING

SEA WATER FOR EVAPORA
EFFECT FOR COOLING

AIN-WATER HARVESTING
ON DISPLAY

S~

REUSE OF WATER FOR

GREY-WATER SYSTEM

FLOATING WETLAND
TO PURIFY WATER

Rainwater Harvesting

Rainwater Harvesting collects the rain
into a Management system for later
use. Harvesting Rainwster reduces the
over-exploiting  drinkwater  resources.
Furthermore it reduces the stress on the

zewers and prevent them from being

Dveﬂ|Md8d'[Gemand.dk}

Gray Water System and Bio-gas System

Grey Water is used Water from sinks; and
showers and can be resued for lower
velue purposes. Reusing of Grey Water
reduces the stress on the sewer or septic
system. The Biogas-systemn can generate
green-based energy and can support the

electricity consumption, (Bustainable Earth

Technelogies, e}

Floating Wetland

Floating Wetland can create ideal habitat
for birds on surface and aquatic creatures
underwater. Thus, it increases the local
biodiversy. The roots underwater filter
out pollutants from wastewater and other
industrial contaminants, and increase the
Water quality o, )

C531931vHLE
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INDOOR ENVIRONMENT
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0.5.7 INDOOR ENVIRONMENT

INDRE KLIMA Jlindre// kllimaly. .
A HEALTHY ATMOSPHERE
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INDOOR ENVIRONMENT

GALLERY
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0.5.8 DESIGN FOR DISASSEMBLY

CONCRETE COLUMN 6.7 M
CONCRETE COLUMN 4.0 M
GLUE-LAMINATED BEAM 15.0 M
GLUE-LAMINATED BEAM 10.0 M
GLUE-LAMINATED BEAM 2.5 M
WALL UNIT WITH WINDOW 4.0 M
WALL UNIT 4.0 M

WALLUNIT&T M

LIME STONE

10.0 GYPSUM
11.0 MECHANICAL STEEL JOINT
12,0 BOLTS AND NUTS

FIG.120: UNITS FOR DISASSEMELY
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RESEARCH AND VISITOR CENTRE IS CIRCULAR

FIG.121: DISASSEMBLY PRINCIPLE
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25.0 MM WOODEN FLOOR
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500 MM TIMBER BEAM
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M. BOLT

500.0 MM CONCRETE SLAB

500.0 MM CONCRETE COLUMN

L1

500.0 MM CONCRETE ELEMENT

M. BOLT

FILE FOUNDATION

FIG.124:1:50
CONSTRUCTION DETAIL TO
ILLUSTRATE DISASSEMBLY SOLUTIONS

DETAIL

CLICK SYSTEM

WALL-SLAB JOINT

COLUMN JOINT

WALL-SLAB JOINT CLICK SYSTEM

COLUMN JOINT
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STEEL PROFILE
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FIG.125:1:50
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CHAPTER CONTENT

The Design Development consists of un-
derlying inquiries and studies. Our stu-
dies are carried out accordingly to the
method Conjecture/Analyse and are pre-
sented in such a manner that our readers
can understand the process from the initi-
al Conjecture to the final design decision.
The objective is to project our process
towards the final design and enhance the
parameters that influence our design. The
presented studies in this chapter are sele-
cted. Preliminary studies from the early
process can be assessed through the fol- !

lowing QR-code. »

FIG.126: WATER

(Photo by Silas Baison)
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STUDY OF FORM

WHAT GENERATES OUR ARCHITECTURAL FORM

The following introduces to the preliminary studies of the Design Development addres-
sing Architectural Form and Concept based on the method Conjecture/Analysis. With
the point of departure in our vision and our endavour to build on the platform of know-
ledge and learning in regards of man-made Climate Change, we envision our Archite-
cture to have a mediating role to confront and enlighten the society of Bergen towards
a shift of behaviour and sustainable future. In conjunction with this, it is desirable to
employ the Architectural Form as a narrative of how the man-made or our culture of
consumerism is entailing climatic challenges which is drowning our cities. This thinking
fosters the following Generator:

The Architectural Form should figure as a catalyst to confront the environmental issues
facing our everyday life.

In order to design an Architectural Form that confront our environmental issues, we con-
jecture:

Positioning Architecture in the water to confront the society of Bergen.

With the point of departure in simple three-dimensional forms we enable an understanding
upon the characteristic outline of a concept and its interplay with context. By the preceding
studies of Bergenme{: Anslysis) and with reference to the Snohetta-designed Underwater re-
staurant "Under” (Snohetta, n.d.) 25 theoretical reference, it became apparant that the Archite-
ctural Form in its regularity as singular object appears foreign by the visual contrast to the
circumjacent context. Accordingly, it constituted grounds for exploring Form as a continua-
tion of Nordnes, and thus potentialy induce a favourable relation between foam and its field.

In order to design an Architectural Form, which relates to the Site and its appearance,
we conjecture:

Architecture as a continuation of Nordnes relates to the city which can be attained by U2

scattering of volumes

This Conjecture initiates an analysis of how the Architectural Form can be an extensi-
on of Nordnes by scattering of volumes as a conception of the pattern of a city. Whi-
le the study exemplify the scattering of various of shapes it is noticeable how the
pure and rational shape of the square, or the rectangle as a variation of the square,
remains a highly recognisable form in conjuction with the city of Nordnes. Howe-
ver, the scattered volumes needs an organisation to relate its spaces to one ano-
ther and hence create a logical composition in forthcoming Design Development.

In order to design an Architectural Form, which in its organisation relates to one another,
we conjecture:

0.6.1

FRELIMINARY

GENERATOR/GESTURE:
ARCHITECTURAL FORM AS A
CATALYST; A DROWNING CITY

CONJECTURE/PRINCIPLE

1 TENTATIVE THEDRY

1 TESTING

RMULATION v

CONJECTURE/PRINCIPLE

1 TENTATIVE THEORY

1 TESTING

b REFORMULATION W

Architecture which serves to gather and organise scattering of quadrangle forms th-0.3 CONJECTURE/PRINCIPLE

rough the connection of intermediary streets

This certain Conjecture impose an analysis of how the scattered volumes can be related to
one another and appear as an unity. With a reference to our design criteria and Tirpitz by Bjar-
ke Ingelserr na the imposition of linear sequences of repetitive streets creates an organisa-
tion of volumes grouped along a main street. Hence, the Architectural Form emphasise the
conception of the city creating a relationship that rely on the intermediary streets. However,
since the volumes indicates the concept that gives the unity to the whole, the significance of
space must be articulated by the study of spatial compositions and the structure to reveal it.

TENTATIVE THEQRY

| TESTING

‘ REFORMULATION



2 ARCHITECTURAL FORM

=

FIG.127:5TUDY OF FORM

THE FINAL PRINCIPLE

CONCEPT 1.0
THE CENTRALISED CIRCLE

The concept aims to mediate how our con-
sumption of Eanth’s resources and behaviour
consequentially result in floading of our ha-
mes. The architecture is articulated in the
landscape of Water by the rising and falling ti-
des, which induce that the conception of it de-
pends on the specific microclimate and time
of the day. Its circular shape gestures mave-
ment and is framirg the element of the Water.

CONCEPT 2.0
THE MOUNTAIN

Inspired by Bergen's landscape of mountains
and water, this concept shapes a distinet roof
structure 83 an abstraction of it. The concept
consistz of four volumes, perceived asindividual
elements above the water surface, butit iz con-
ceived as en entity below water. The compositi-
on frames a courtyard that will be flooded twice

& day, according to the water tides, and mani-

festthe issue of how our landscape is drowning
s a consequence of our consumerism culture.

CONCEPT 3.0
THE DROWNING CITY

The concept creates a unity with the contextual
conditiens, namsly the elemant of Water, by
its scattering of volumes and connection of
intermediary streets, mediating a drowning
city in the Morth Sea. The descending move-
maent of the volumes is an extension of Nord-
nas' landscape which emphasize an interpliay
with both the city and the water according to
the water tides. Hence, by the composition of
Architectural Form, the society of Bergen will
be confronted with our consuming culture,

Wiod 'IVH'n.LO_E‘.IJHDHﬁ‘

&



CCOMPOSITION

gY
CfUFE THEO
oV iV
c . TENT -
_7 -
N
gE
gET“:N
ENCT\ID M
pARZH A
NS ;;FIC ION
REGEN AT NG
R RMU 5T|
Fo T
RE’ L L]
R . of
THEoﬁCrg
NT"TI\; PR{;:D R
19 G oo
,DUC'A pLCH.ENGER
:qu‘iio” %
U
&
0
1Y -~ of
s EY T
e '&1‘!\"5 T:;ﬂjf'
aTENﬂﬁENcE
2 I;;EFE
20

COMPOSITION 0.6.2

WHAT GENERATES OUR CONFIGURATION OF FUNCTIONS

This analysis takes a starting point in the foregoing study and illustrates our process of =~ PRELIMINARY
the creating of composition and organisation. With an aim of creating a house of dual

functions; Research, Educational and Cultural, we position the organisation of functions

as vital for the creation of joint spaces in which diverse groups, that are differentiated and

disconnected today, can have the opportunity to interact and learn from one another.

This thinking fosters the following Generator/Gesture:

The composition of function can create and enhance the transparency between Re-  GENERATOR/GESTURE:
search and Man TRANSPARENCY BETWEEN RE-

SEARCH AND MAN

In order to create and enhance the transparency, we conjecture:

The architectural composition should be displined by a sequence of connected explo- U1 CONJECTURE/PRINCIPLE
ring and learning spaces.

The conjecture initiates a range of secondary case studies of Architecture of respectively
Research, Educational and Cultural character with the objective of obtaining an understan-
ding of functional and logical erganisation. However, in testing, we experienced issues and
obstacles as an appealing composition of functions does not inherently leads to a logical
flow of the building. This issue imposes a need for reconfiguration of functions in which | V
flow is significantly considered. This induces another conjecture.

‘ TENTATIVE THEQRY

TESTING

In order to create a logical flow for our users, we conjecture:

0.2 CONJECTURE/PRINCIPLE
Distinctive flows for respectively the dynamic and static users gesture a higher quality
of the building's usability.

1 TEMTATIVE THEORY |

The conjecture calls for a concentrated focus upon the creating of floor-plan and initated
an extensive series of floor-plan iterations. The progrss strives to achieve a plan that enable
our readers an understanding of spaces in which Research and Men met.

1 TESTING

* FINAL COMPOSITION W

{OILI504N0D
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STRUCTURE 0,6:3

WHAT GENERATES QUR STRUCTURAL SYSTEM

. . The following introduces our readers studies of the structural aspect. The framework of ~ PRELIMINARY
| Tectonics, as linkage between the notion of Sensory Architecture and Sustainable Ar-
chitecture, initiates a call for a structural system, which embraces humans' conception
of space, visually, and thermally, through the way, the structure is articulated and th-
rough the performance of the materials, and simultanecusly addressing the accelerating
Circular Thinking., . 2018)
for our design process of the structure.

This approach and aim fosters the initiating Generator

The Structure should be designed as an articulated object, which holistically addresses ~ GENERATOR/GESTURE:
A e S - STRUC SYSTEM AS ME
the actions, conditioned by the contextual environment, and plays an instrumental STRUCTURAL SSTEM £5.4: W

role for the creation of architectural space without neglecting the Circular Thinking: ~ CHANICAL OBJECT AND SFATIAL
GENERATOR

In order to design a Structure that addresses the prevailing actions, while itis a genera-
tor for spatiality, we conjecture:

The Structure can embrace a dual function; spatial and mechanical. 0.1 CONJECTURE/PRINCIFLE

With an analysis of a range of structures,that have inherent capacities to address the se- | jewanve theory
rie of loads that the context imposes and can employ a variety of construction materials,

it became apparent that the majority withhold potentials for clear articulation in space

and encompas space-defining elements. However, in terms of our criteria, in which we e

strive to create a clear adjacency, a selection of principles are investigated in subsequent

study, that also includes the role of materials. This subject induces the notion of Sustaina-

bility and induce an additional conjecture. b REFORMULATION

In order to design a structural system, which considers the aspect of Circularity, thus
Sustainability, we conjecture:

A modular system allows Design for Disassembly (DfD), which in fact is regarded as ¥ -2 CONJECTURE/PRINCIPLE
having the highest value in terms of Circularity

This Conjecture impose an analysis of how the principles can be translated into a mo- | pruaves
dular system and initiates an analysis of construction materials. Namely Wood, Concrete

and Steel in relation to Sustainability, as material, its properties and the technology,

we employ in conjunction with it, are determining for the degree of Reusability. The + snnc
analysis includes quantitative measures such as Carbon Dioxide CO, footprint, how-

ever, the overall assessment and, thus, the final material for our structure must take

its articulation in space and its potential for interplay with Water into consideration. ' FErCubLATION W

EORY

w

In order to design a multifaceted structural system, which has an adequate structural
capacity and equivalently considers the tactile aspect, we conjecture:

A Beam Grid structure of Wood has structural capacity and can emphasise the presence .3 CONJECTURE/PRINCIPLE
of Water, visually and and, thus, induce a characteristic ambiance in the interior space.

1 TENTATIVE THEORY
This Conjecture initiates a quantitative and qualitative analyses of the system of Beam
Grid. Besides, calculation of estimate, we place a focus on materials, its articulation and the
potential combinations of them and synthetise with the previous studies of the structural | 7estmc
aspect. Aiming to reach a holistic structural solution without surpressing us, as perceiver
and receiver, we take a final call for Beam Grid in timber.

FINAL STRUCTURAL PRINCIPLE

SHALINELE

g
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The aforementionad studies gave cause forin-
vestigating the principles in regards to materi-
als and its entailment in a Sustainable prospe-
ct. Thus, the cerfain study places an emphasis
upon the Structures and their capacity within
the construction materials Wood, Concrete
and Steel. By the cartain study we see a poten-
tial in the Two Way Beam Grid and its advanta-
ges for being effective for medium spans and
heavy lateral loads. Furthermare, it reveals a
clear experience of space sequencs: by the
minimum of structure in place. This further
support the aspect of Circular Thinking with
less constraints within & space creating an in-
creased flexibility, that comply with the possi-
bility of reusing the building or modular struc-
tural system for other purposes. Finally, we
contemplate a vast potential of the Structure
in interplay with the presence of Water, which
we aim explore for the prospective studies,

FIG.128: STUDY OF STRUCTURAL SPAN
AND MATERIAL CAPACITY
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0.6.5 STRUCTURAL ANALYSIS

(e, nosdl
A STUDY OF THE TWO-WAY BEAM GRID

1.0

THE REGULAR TWO-WAY BEAM GRID

20

THE REGULAR TWO-WAY BEAM GRID WITH
DIFFERENT CROS5-SECTION

FIG.129:ITERATIONS OF
THE TWO-WAY BEAM GRID

3.0
THE IRREGULAR TWO-WAY BEAM GRID

4.0

THE REGULAR TWO-WAY BEAM GRID WITH
DIFFERENT CROSS5-SECTION



0:6:6

IMPACT AND POTENTIAL

This analysis places a focus upon the con-
struction matarials Soft Wood, Glue-la-
minated Wood, Concrete and Stesl, with
the aim to determine its Global Warming
Potential, End of life Potential and the [i-
fespan and vulnerability for Water of sach

generic mataerial. The materials impact

on environment is crucial to address in
order to synthesize a sustainable appro-
ach and initiative to the structural aspects.
Hence, we aim to enhance our understan-
ding upon the environmental impact of
our design decisions in regards of struc-
tural purposes by considering the mate-
rigls on an equal footing and eventual-
ly assist the choice of structural system.

GLOBAL WARMING POTENTIAL (GWP)

Inthe context of Msterial or Preduct Lifecycles,
Global Warming Potential describes the global
warming impact from various of gases in a spe-
cific pariod, which we have utilised to examine
the material solely. Specifically, it measures the
emissian in relative to Carbon dioxide, CO,. A
higher value is equivalent to a bigger impact,
while a negative valus indicated & positive po-

tential. {Envirenmental Protection Agency, 2017

END OF LIFE POTENTIAL (EOL}

End of Life Potential iz, in the context of Materi-
al or Product Lifecycles, deseribing the final sta-
ges of existence. The notion concerns dispo-
sing of material or the possibility of reusability
and the invelving CO,, impact.

(Mengarelli at.al. 2014)

FIG.130; ASSESSMENT OF MATERIALS
POTENTIAL AND IMPACT

MATERIAL
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MATERIAL

MATERIAL!materiazle/ .. .o

A STUDY OF MATERIALS' IMPACT ON OUR ENVIRONMENT
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REUSABILITY

Thiz analysiz places an exclusively focus on
Reusability in regard to the structural aspect.
Thus, the generic materials Woed, Concrete
and Steel are assessed solely on the basis of
their respective potentials for Disassembly,
Reuse, Recycle, Upcyele and Downeyele in
relation to structural purposes for the future,
even though, we are awsre thet the mentioned
materials hold a range of additional petentials
for upeycling products for other purposes, The
objective of the analysis |5 to obtain an un-
derstanding of the materials' advantages and
disadvantages in the framework of Circular
Thinking and providing information for the
overall azssessment of the material and, hence,
the eventual choice of structural system,

Design For Disassembly (DfD)

The approach of DD iz a comerstone of the
Circular Thinking, as it feeds® companents inte
closad cycle, in which the material can be re-
sued, reassembled and recycled to new com-
ponents or products of equivalent, higher or
lower quality, . joger 2018)

Reuse

Use the material or component again, direct-
ly or without changing it. The origin value re-

mains the SBME| e, 2015]

Recycling

Recover material while keeping its origin pur-
pose or value. For instance, recycling of steel
members from demolished project inte new

ele ments, .,

Upcyeling

Recover or reuse & waste material by making
it into a new resource, For instance, wasts con-
crete crushed into and shaped into new con-

crete eleme "ts'uh.cij

Downcycle

To recover or reuse a wasts material by
making it into & new resource, however, with

a lower value than original, |

FIG.131: ASSESSMENT OF MATERIALS'
POTENTIALS FOR REUSABILITY
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FACADE 0.6.8

WHAT GENERATES OUR FACADE

The following introduces to studies of the architectural facade which is of gre-
at significance giving the first visual impression of the building. In the framework
of the previously accentuated studies, the testing of the facade system takes a st-
arting point in addressing a Sustainable approach without neglecting its relati-
on to the context at hand. Hence, the studies aim to emphasise the visual pattern of
the Nordnes to further support the narrative of the drowning city, as covered earlier.
This approach aims to foster the following Generator of the forthcoming studies:

PRELIMINARY

The Architectural Facade should be designed as an articulated object, as a reflection of ~ GENERATOR/GESTURE:

the city of Nordnes and simultaneously address the notion of Circular Thinking. ABCRITECTURALFACADE A3 4
REFLECTION OF THE CITY

FACADE

To design an Architectural Facade that reflects the city of Nordnes without neglecting the
Circular Thinking, we conjecture:

The Architectural Facade forms a modular system, that mirrors the pattern of the city.

With the analysis of a variation of Facade iterations and their respective attitude towards
sustainable means, it became apparent how the majority of the iterations has potential
for addressing the notion of Circular Thinking and modularity by the repetitive design
solutions. However, in terms of addressing the city of Nordnes and the perceptible fa-
cade patterns of horizontal cladding typology and vertical window glazing, gave poten-
tial to further studies of the modular panel system. Following a subsequent study was
made to include the exploration of patterns by the system of scale, dimension, compo-
sition and modular thinking. Hence, aiming to reach a solution within the aspect of mo-
dularity we take a final call for the panels of a simple, standardised cladding system of
which both consider the notion of Circular Thinking and mirrors the pattern of the city.

0.1 CONJECTURE/PRINCIFLE

TENTATIVE THEORY

TESTING

REFORMULATION

A0 avd
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CHAPTER CONTENT

The Epilogue closes the Thesis and con-
sists of a Conclusion which aims to cap-
ture the essence of our project. Subse-
% quently, a reflective note is presented,
attempting to describe the thoughts and
] contemplations upon the end of the The-
sis. Furthermore, it withholds the List of
Reference and the List of Figures.

FIG.134: WATER

(Photo by Silas Baison)
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FIG.135: INTERSECTION OF SOLID
AND FLUID

CONCLUSION

A RESEARCH AND VISITOR CENTRE OF CLIMATE CHANGE

The Research and Visitor Centre of Climate Change manifests the design of a new Ar-
chitectural typology as a catalyst that strives to confront and respond to our culture of
consumerism and the environmental challenges it involves as a consequence of our
behaviour. With the placement at the North Sea in Bergen, the Architecture approach
the narrative of the drowning city as a consequence of our consumption and hence,
convey the society with the climatic and environmental attributes which both challen-
ges present and prospective everyday live. In the mediating role of our Architecture,
the functions given to the building reflect the synergy between man and research and
attempt to create a platform for focus, learning, dialogues and discussions by placing
an emphasis on the research field, explorative and social spaces. Hence, through the Ar-
chitecture, the society of Bergen will perceive a first-hand experience of the challenges.

Working within the context of Bergen in Norway and its identity as a Climate City gave
the potential to work with Water as a significant element of this Thesis. However, the
element has both poised its challenges and privileges architecturally, which has invol-
ved a great amount of research of the phenomena and its characteristics. By the sig-
nificant emphasis on the element, the Architecture strives to push the boundaries of
how we build by re-thinking Architecture towards beneficial sustainable solutions
without suppressing the sensory experience of space. In that sense, it is visible how
the Architecture employs Water through strategies such as water ponds for cooling

the building but at the same time underpin the presence of water and sensory ability.

Tectonics and the structural system becomes in that sense the linkage between the Sus-
tainable approach and Sensory Architecture, which is perceptible through the design of
the Two-way Beam Grid which captures and frames the element of Water both from the
sky while the columns frames the water tides from the sea. Another aspect is how the
structure addresses the notion of Circular Thinking in its flexibility and adaptability. This
sympathetic approach is further mirrored in the Architecture through both formal and
aesthetic choices through the approach of disassembly and reusability, that gives the pri-
vilege of another purpose or further extension of the building in a prospective cohesion.

ARCHITECTURE AS A CATALYST

THE SIGNIFICANCE OF WATER

WATER AS AN AGENT OF
TECTONICS

QISMIINGD

N
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THE APPROACH AND PROCESS

REFLECTION

A REFLECTION UPON OUR PROJECT, PROCESS AND EXPECTATION

This reflective read takes a starting point in the approach and process of the Thesis,,
and moved forward to how world’'s pandamic situation has affected our way of working.

This Thesis illustrates the significance of site visit; experiences the location and absorbs
its culture, its qualities and its potentials. The interdependence relationship between
the location, its condition and the concept is evident in our project; without our visit to
Bergen, the ideas, the approaches, and thus the final Architecture will unfold differently.
The approach of Tectonics as a linkage between Sensory and Sustainable Architectu-
re, is experienced as intricate and complex, compared to what it appears on paper. The
synthesis between the notions has been a difficult challenge in several studies, though
we were aware of the Tectonic driving force for our Thesis. The complexity of the respe-
ctive notions embedded a comparative approach, however, we had a hard time figuring
out which positions and aspects, we supposed to prioritise to achieve our vision. The-
se critical points in our process can have a significant say for our design. However, it is
difficult to point out specific pitfalls at the end of the process, but we are aware that a
clear and specific set of constraints can narrow the spectrum of the respective notion
and thus enable us to focus on the essential aspects. This leads us to a reflection and
discussion of the disputes and challenges in the undertaking of an Architectural The-
sis in the threshold of interdisciplinary of Architecture and Engineering, which is ad-
dressing the complex range of factors in depth and reach a holistic balance between
them. Relatively early in the process, we perceive elaborative explorations and studi-
es of the complex series of factors as too ambitious and unrealistic in the timeframe of
one semester. Hence, we deliberately create a hierarchy and point out the parameters,
which we perceive as vital and important for the Thesis, to be explored and developed.
Throughout the Thesis, we tried to reach decisions or solutions that architectural-
ly felt right for our concept, simultaneously, we tried to underpin them with achisvable
principles. At times we positioned ourselves in deep water and uncertainties, as we le-
aped notions, which is outside our threshold of knowledge and vocabulary. For in-
stance, the Circular Economy, which is not an inherent configuration in our curriculum.

This Thesis is based on informed decisions in conjunction with theory and analysis, and
is biased by personal perceptions. Our proposal for a Research and Visitor Centre of
Climate Change aims to challenge the notion of Architecture as a catalyst that not only
accommodates the functional needs but narrates a message to our society; that we are
drowning. Nevertheless the vision or intention, we cannot one-to-one conclude that Ar-
chitecture can carry out a task of such a character. However, we are confident that our Ar-
chitecture can evoke a range of thoughts and feelings. It can either evoke our emotions,
catch people's attention and encourage to learn and explore, or it can appear provoca-
tive. Nonetheless, it will initiate and raise a discussion, and if our conception is spot on,
it will raise discussions of how we are moving forward to a greener future. The concept
does also initiate a discussion of our way of living in the future, as the inevitable rising
sea level will force us to confront and deal with the issue of Water, and as we observe the
current Climate situation, this future may be closer than we anticipate. Thus, is Circular
Tectonics and floating Architecture a new normal?

It is undeniable that the current event of the pandemic Corona had a predeminantly
impact on our process and in our way of working, and we do admit that it initially took
a toll on us. Our culture of working consists of discussions, dialogues, and sketching
simultaneously. The situation called for a radical change in communication, which leads
to a series of miscommunications and misunderstandings and stalls the efficiency of our
work. Eventually, we found a way around it and made it work. However, we feel it is vital
to include the Corona situation in our reflection, as it forced us to seek alternative means
in the process of creative thinking; analog approaches and methods such as sketching
and scale models are replaced with digital agents, which might have a significant impact
on the design decisions. The situation has raised awareness of the significance of the
analog approach, as we, for instance, experienced a distorted sense of scale when we
interact within the parameter of 3D modeling. In continuation, we wonder if our creativity
was unfolded differently, and thus, the design, if our platform and forum for display and
discussion were not taken from us. In continuation of the Corona situation, we want to
reflect briefly upon Team-work. We have always perceived Team-work as an inherent part
of reflective thinking. However, particularly this semester, it has played a vital role in writ-
ing and creating this Thesis. The absence of physical presence, dialogues and discussion
can create distance, and consequently, the Thesis can appear incohesive. Thus, we reach
a renewed appreciation of functional Team-work, in which respect and trust are essential.
To synthesise, this Thesis has indeed challenged us and pushed the boundaries in the
way we perceive and approach Architecture. It reaches unfamiliar and unknown territo-
ries and the process has fluctuated from frustrations and uncertainties to excitements.
However, we conceive it as a platform in which we had the space to explore and learn; a
platform in which we were allowed to cultivate our passion.

CONSEQUENC

OF CORONA
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0.8.2 PERFORMANCE DIAGRAM
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The stress-strain curve gives the correlation
between a materials stress and strain charac-
teristics by the test of gradually applying load
and measuring the deformation. By the graph
we enables an understanding upon Wood,
Concrete and Steels tensile and compressi-
ve strength, and hence, reveals the materizls
properties. .. mal, 2010)
FIG.138; STRESS-STRAIN PERFORMAN-
CE DIAGRAM FOR MATERIALS
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Calculation of Snow load is conducted in ac-
cordance with Eurocode; EN1%91 (EC1) + Da-
nish MNA (National Annexes),

“IDansk Standard, 2nd

Edition, 2007 + Dansk Standard, 3rd, 2015)

IMPOSED LOAD: SNOW

Formula

kN/m? g
[Nmi 5 PIECECISJ&

Symbols

Snow Shape Coefficient H, 0.8 [Angle of Roof: 0°<a=30°]
Exposure Coefficient C, 0.8

ACTIONS ON STRUCTURES

Snow is defined as a variable actions Q, in Eurocode. The load act vertically on the struc-
ture.

Calculation:
0.8:0.8:1.0-1.75 kN/m?=1.12 kN/m?

Values
[Table 5.2 Eurocode 1, p. 52]

Cal. 01

Thermal Coefficient C, 1.0

Characteristic Value of Snow Load 5, 1.75 kN/ m?

on the ground

CAL.O1:THEEXPOSURECOFFICIENT

Formula
C =C C:

@ Tep

Symbols

Factor for 'l'upographyc,-upﬂ.ﬂ [Windswept]
Factor for Scale of ConstructionC. 1.0 [1?£10h]

IMPOSED LOAD: RAIN

Formula
R=p-h

Symbols

Density @ 9.81 kN/ m°[Water Density]

Damming height h 0.2 m

[Figure C.10. Eurocode 1, p. 52]

The Exposure Coefficient C_depends on topography of the location and the scale of the
construction.

Calculation
0.8-1.0=0.8

Values:
[Table 5.1.a Eurocode 1, p. 51]
[Table 5.0.b Eurocode 1, p. 52]

The Rain Load is calculated as an additional action on structures based on knowledge of
Bergen and its challenges with rainfall days and the design of a rooftop water catchment.
The calculation will be examined based on Water's density and the damming height.
Calculation:

10 kN/m?- 0.2 m= 2 kN/m?

Values
[Practical Engineering Geology, p. 232]
(10 kN/ m?is the generally used approximation)

[Estimation from 21st Century Museum of
Contemporary Art by SANAA]

According to EUROCODE 1, the Wind load is presented by a set of pressures/forces
whoses effects are equivalent to the extreme effect of the Wind. Wind is defined as a
variable/instantaneous load and is based on the calculation of velocity of Wind V_. The
velocity V_is determined from the basis Wind velocity V,, which depends on the climate
and height variation of the Wind, determined from the terrain roughness and orography.

Calculation 01

V., =0.8:1.0-27 m/s=21.6 m/s
VI.
[According to Eurocode 1, p. 75] 27 m/sVy,
[Table 1a. DKNA. Eurocode 1, p. 75] 0.8C,,
[Table 1b. DKNA. Eurocode 1, p. 75] 1.0C..,
1.0
2.0

According to EUROCODE 1, the mean Wind Velocity v_at a height z above the terrain
correponds to its roughness and orography, and to the basic Wind velocity v,

Calculation 02

v, (z)=1.05:1.0-21.6 m/s=22.68 m/s

Values

[Chapter 4.3.2. Eurocode 1, p. #6{

{Cal.02.1}
[According to Eurocode 1, p. 76]

v
m

y 1.05%The Roughness Factor
1.0¢/2)The Orography Factor

IMPOSED LOAD: WIND

Calculation of Wind Load is conducted in ac-
cordance with Eurocode: EN1991 (EC1) + Da-

nish NA (National Annexes) ., .\ c.odud, 20d

Editian, 2007 + Dansk Standard, 3rd, 2015
CAL. 01: BASIC WIND VELOCITY

Formula [4.1]

V=€ .. C

sV
Symbols
Basic Wind Velocity
Fundamental Value of Basic Wind
Velocity
Directional Factor

{Note: 1.0}

Season Factor e B

MNote

The Directional Factor for various directions
can be found in NA (National Annex). The re-
commended value 1.0

The Season Factor for various directions can
be found in NA (National Annex). The recom-
mended value 1.0

CAL. 02: MEAN WIND VELOCITY

Formula:

v (z)=c(z) c (z)v,

Symbols
Mean Wind Velocity

(Cal02.1)

21.6 m/s V. Basic Wind Velocity

Calculation 02.1

{50m
=P 741 z)=0.16'In |—————=1.05
[Formula 4.4. Eurocode 1, p. 76] c(z} n LD.U‘l m)
Values
‘;CEI.C’:.?}O-T{S
5.0m
[Table 4.1, Category |. Eurocode 1, p. 77] 0.01m

[Table 4.1. Category |. Eurocode 1, p. 77]
[According to Eurocode 1, p. 76]

kn
z
b

CAL.02.1: THE ROUGHNESS FACTCOR

Formula:

7
z)=k (z):]
cfz)=k(z) n( Z, )
WhenZ <Z<F
clz)=cfZ )

When Z<Z

Symbols

Terrain Factor, 22

The Reference Height [m]

The Roughness Length: a Terrain
Parameter [m]

1.0 mZ_, The Minimum Height [m]
200.0 mZ,,,,Pefined by Eurocode



CAL. 02.2: TERRAIN FACTQOR

Formula:

0,07
k=0.19-In (—Zﬁ
ZrHl

Symbols

The Roughness Length: a Terrain Z,
Parameter [m]
Defined by Eurocode Z,

CAL. 03: TURBULENCE INTENSITY

Formula:

F’fZJ'-_cr?_- k,
vm(Z) c{@rn/ Z
(2

]
WhenZ <=Z=<7

IZ)=1(Z )
WhenZ<Z

Symbols

The Orography Factor c_

The Turbulence Factor k

The Reference Height[m] Z

Minimum Height: a Terrain Para- Z,
meter [m]

CAL. 04: PEAK VELOCITY PRESSURE

Formula:
qp(ZJ=I 1+7- (2} 1pwv AZ)=c(Z)q,
2

Symbols

Calculation 02.2

0.01 m\"7
k,—amn( - m) =
Values
0.01m
0.05m
Calculation
IV(Z)- 1.0 - o - 0.16

1.0:In ( 50m ) v (Z)
0.01Tm
1.0
1.0
50m
0.01m
Calculation

[Table 4.1. Category |. Eurocode 1, p.

[Table 4.1. Category |l. Eurocode 1, p.

[Formula 4.7. Eurocode 1, p.

[Formula 4.7. Eurocode 1, p.

[According to Eurocode 1, p
[According to Eurocode 1, p

[Table 4.1. Eurocode 1, p.

qP{ZE)=H+7'0. 16]- 1:1. 25 kg/m* (22.68 m/s) *(z)=681.557 kg ~0.68 kN

2

The Turbulence Intensityl (Z) 0,16

Air DensityP
Note 1.
Mean Wind Velocityv_

1.25 kg/m?
22.68 m/s

The Exposure Factorc (z}

Basis Velocity Pressureq,

Note 1.0
According to EUROCODE, the value of g Is

1.25 kg/m’

Note 2.0
1 kN = 1000 kg-m/s®. Thus in the conversion of
unitthe value isin kN/m?

CAL.O4:WINDPRESSUREON SURFACE
Formula:
[kN/m?] Wa=q'p(Ze) -
Symbols
Wind Pressure on Surfaces W

The Peak Velocity Pressure

The Reference Height for External (2.
Pressure

The Pressure Coefficient for the C_
External Pressure

q,(Z)=681.557 kg - 1kN =0,68k_N
mes® 1000kgm m?
57

Calculation

W =0.68 kN/m? - cm=kl'\llm2

942} 0.68 kN/m?

50m

——{MNote 2.0)
m-s? m?

77]

77]

80]

80]

.76]
. 80)

77]

[Formula 4.8, Eurocode 1, p. 81

The Pressure Coefficient depends on
geometry of the building and its struc-
ture of roof. Hence, the value of Coeffi-

cient varies depending the zone of the

building.
[Table 7.2, Eurocode 1, p.
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