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Reading Guide

This thesis is divided into four chapters and accompanied by a drawing folder.

The first chapter contain the abstract, introduction, vision and concept. This outline the main prob-
lem this thesis aim to solve and the context in which the discourse takes place.

Subsequently, the second chapter contain the analysis, theoretical reflection, methodology and
case study. This chapter dissect the potentials and problematics that are directly related to the
strategy and design proposal.

The third chapter contain the design process, principles, urban strategy, architectural concept as
well as the drawings, visualizations and technical solutions. In this chapter, the design proposal
and strategic tools for future development are presented with the main body of graphic material.

Finally, the fourth and last chapter contain the conclusion and reflection, which conclude the the-
sis and reflect upon possibilities, had the thesis continued.
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Abstract

The primary aim of this thesis was to uncover the optimal method for designing a desirable hu-
man habitat with a relatively high urban density. The challenge was to design quality housing that
could provide its inhabitants with sufficient daylight, comfortable microclimate, abundant green
spaces, safe and efficient infrastructure and plenty of social and public amenities.

The research questions took point of departure in accomodating the increasing urban immigration

to Copenhagen and the requirements of a this diverse demographic.

* What are the requirements of a growing contemporary urban population and how can an in-
creasingly denser city meet these?

* How do you design for densification with quality?

With emphasis on the design proposal, this thesis provide a methodology for development of a
large scale urban neighborhood, with an urban design strategy and architectural concept along
with principles for development. With focus on dense urban living, the design proposal provide-
apartments for 15.000 inhabitants including public amenities and an infrastructural solution for
the increased traffic flow. Furthermore, the methodology and design process provided a method
to design with iterative quality assessments, to systematically ensure the best possible living con-
ditions for future inhabitants.

11
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12 Il 2 Location: From Global, to national and finally local scale. Location of the project area and site restriction.



Introduction

On a planetary scale, our civilization experience an unprecedented urbanization. Currently, 54%
of the worlds population live in urban regions and by 2050 the urban population will reach 66%
globally (United Nations, 2014).

On a national scale Copenhagen is the fastest growing city in Denmark and it is densifying with
approximately 1000 migrants every month and by 2025 the city’s population will have increased
with 100.000 inhabitants (Kebenhavns Kommune, 2015). From 2015 to 2025, the municipality has
planned to build 45.000 dwellings and 6000 student apartments, while the following areas are
planned for development; Nordhavn, Sydhavn, Carlsberg City, CPH Science City, North East Amager
and @restad (Center for Byudvikling, 2015). The surplus from sales of lots in these areas, finance
the metro development and is under administration of the Port & City Development company. The
Port & City Development facilitates much of the public development processes within Copenha-
gen and is owned by the municipality of Copenhagen and the Ministry of Transport (Center for
Byudvikling, 2015; CPH City & Port Development, 2016).

When current housing development plans are finished, new areas must be taken into consider-
ation as the urban population is expected to increase. Between 2025 and 2030, the population in
Copenhagen will increase with approximately 30.000 inhabitants (Center for Byudvikling, 2015;
Kebenhavns Kommune, 2015), so to accomodate the urban immigrants, the last undeveloped area
within the municipality must be included in development of the city; the Refshale Island. An im-
portant requirement for development is that infrastructural conditions must improve, which has
lead to planning of a harbour tunnel from Nordhavn through Refshale Island and further on to
Amager (Rambaell, 2012).

The increasing population growth combined with Copenhagen Municipality’s plan to create a city
for people’ (Kebenhavns Kommune, 2015) creates a series of challenges which leads to the ques-
tion: What are the contemporary requirements for a growing urban population and how can an
increasingly denser city meet these? How do you design for densification with quality?

As a hybrid, this thesis will span between a pragmatic design based upon parametric principles
and an academic design method. The purpose of this thesis is to design an urban habitat that
envelops all aspects of living: Intrigues and jealousy; love and infatuation; desire and apathy;
ecstacy and relief. As such, the design will both participate in and witness the fractal evolution
urban living.

13



Vision and Concept

- + +

Potato Rows Radisson Blu Royal Hotel The Mountain

The vision of this thesis is to accomodate an increasing urban population on decreasing available
land and envelop integral parts of the municipality’s vision for Copenhagen and Refshale Island
(Center for Byudvikling, 2015; Kebenhavns Kommune, 2015; Thiemann et. al., 2015). This will be
based upon research and theory in urban design. This thesis will propose a new urban neighbor-
hood with an urban strategy for the entire Refshale Island and a detailed example of how to start
and continue development from the anchor point’ on a limited area within the site. Furthermore
the solution will integrate mobilities in the urban fabric as part of the urban strategy and accom-
modate the mobilites peformance, that a new urban development requires. The thesis will be a
feasible answer, but an experiment and thereby a foundation for debate on how to design for
dense living. It will challenge the current building tradition by accomodating emerging tenden-
cies in contemporary living and provide a tangible option based upon the research and theories
of Winy Maas, Jan Gehl, Rem Koolhaas and Poul Bk Pedersen.

The design proposal will consist of an urban strategy and an architectural concept, both with a
series of design parameters; a design of the anchor point, which represents the first phase of de-
velopment, and a set of urban and architectural principles for future planning and development of
the Refshale Island. Thereby the thesis will provide a methodology for solving urban planning and
design problems in relation to dense human habitats, while it accomodates the needs in Copen-
hagen for housing demand and a possible direction for future urban development.

The concept envelops a hybrid between three different typologies that contribute to Copenhagen
with three very different and individual set of values. These represent pinnacles of their time with
qualities applicable to this thesis. They are inherent landmarks in the context of Copenhagen, but
have an important role in each respective time of construction. This is highly relevant to the Ref-
shale Island as it has undergone an adaptive transformation through each of the three industrial
revolutions from the 1st industrial revolution in the 18th century untill today with the beginning
of the 4th industrial revolution in the 21st century (Bjarnesen et. al. 2014; Lauring, 2006; Schwab,
2016). The historic context and relation to Refshale Island is further explained on page 20.

14 IlL. 3 Concept diagram: Concept with the typologies: Potato Row Houses, Radisson Blu Royal Hotel, The Mountain which com-
bined leads to the hybrid urbanism design.



Hybrid Urbanism

The Potato Row dwellings show an example of the intrinsic values the concept aims for, with its
urban and architectural qualities of livability, its ‘human scale’ (Gehl, 2010) and its tactility. This
was an important typology in the 1st industrial revolution and has become a symbol of the danish
values of solidarity from strong worker unions and a sprouting welfare state.

These values are intertwined with the contrasting Radisson Blu Royal hotel with its more extrin-
sic values of density performance, historic value and icon of gesamtkunstwerk in Copenhagen. It
is a symbol of what you could call a danish architectural renaissance started by Arne Jacobsen
(Sheridan, 2011). The building marked Copenhagen’s entrance to the 2nd industrial revolution
with modernistic - almost elitist - characteristics in a very democratic urban context, but most
importantly it set a standard for an extreme attention to detailing and how danish culture could
interpret the concept of a complete and ideal gesamtkunstwerk (Sheridan, 2011).

Finally The Mountain dwellings by PLOT (former JDS and BIG architects) envelop an answer to
what the contemporary hybrid habitat should provide its inhabitants. It redefines the conventional
typological separation in a hybrid with social cohabitation and amenities which are usually ex-
clusive for suburban living, in close vicinity to the city center (Ingels, 2010). To a certain extent it
synthesize the values of livability in the 3rd industrial revolution, which has branded Copenhagen
as a prime example of an urban sustainable human habitat (Kebenhavns Kommune, 2015)

Each typology contribute with both intrinsic an extrinsic, values to the urban and architectural
principles as well as design and development of the anchor point. Thus the three typologies pro-
vide not only with cultural and social value but also with urban performative and architectural
value,as three examples that have become a part of the cultural history of Copenhagen.The merge
of these typologies provide an aim and a set of qualities for how new urban development should
perform while adhering to the building traditions of Copenhagen. As the 4th industrial revolution
is approaching, this concept takes a step towards an increasingly adaptive hybrid typology, which
is scalable,modular and quite anonymous to the point of being an adaptive method - more so than
a fixed typology. Thereby it can adapt its morphology to local and contextural requirements while
providing its inhabitants with optimal conditions for contemporary livability.

15



Chapter Il - Analysis and Discussion

Context Analyses
Historical Analysis
Site Analyses
Theoretical Discussion
Methodology
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Nollie Plan

Nollie Plan

Built Fabric |l

Void

Lynetten

Quintus M
Bastion Margretheholm Harbour

This analysis is based upon the methodological studies of Gi-
anbattista Nolli, an urban planner from Rome, who mapped out
the entire city of Rome in the 18th century (Ceen, 2015; Tice,

2015). His approach was based upon precise measurements and
a clear visualization of the urban fabric by depicting ‘Solid’ and

‘Void’ in plan, without perspective and in black and white.
The Nollie plan findings are used as reference for the urban grid

at the Refshale Island and in combination with roads and view-

lines it establish an order to the urban fabric.

18 IlL. 4 Nollie plan: mapping of the existing built structures



Analytic Discourse

The following section contain a series of conducted analyses, which have been directly or indi-
rectly translated to the design, either through the individual design parameters or by providing
essential information for the urban and architectural principles as well as the urban strategy and
architectural concept.

The conducted analyses consist of a Nollie plan and mobilities analysis, which gives an overview
of the island with its existing built structures, the surrounding context and future planning for the
Refshale island and Copenhagen. Subsequently, the historical analysis reflects upon the island’s
adaptive development through three industrial revolutions. The section continues with analyses
of programs on the island, building heights, current infrastructure, green spaces, smell pollution,
wind conditions, views and viewlines, as well as structures for preservation found with the SAVE
method (Guaralda et.al.,2012; Bjarnesen et.al.,2014; Ceen,2015; Tice, 2015). Finally the mapping
of land ownership and the local plan give insight to the power balance between the actors, which
is important to accomodate the economic and political forces which already are established (Bja-
rnesen et. al. 2014; Thiemann et. al. 2015). But also to avoid neglect of less powerful but equally
important actors; the few existing users and future inhabitants just as well (Thiemann, 2015).
These can provide qualitative long-term qualities of social, cultural and recreative and counteract
unwanted gentrification. In this case it is evident that the few current and many potential users
have little to say in the process and require a representation through the designer to avoid a top-
down developed environment. Since there are almost no inhabitants on the island, even if there
was a focus group, no one would show up (Bjarnesen et. al. 2014).

The local plan was developed with three actors: the municipality of Copenhagen, Refshaleaens
Ejendomsselskab A/S and the City & Port Development |/S which . It propose houseboats to the
west, a 30.000m2 solar panel park, a large event space east to the B&W halls and generally to
use the existing industrial buildings for creative entrepeneurship, which is highly prevalent. The
municipality doesn’t allow any changes in the local plan, thereby no development, until 2023
and requires a significant improvement to the infrastructural facilities to and from the island
(Bjarnesen et. al. 2014; Thiemann et. al. 2015), which will be described in the section ‘Mobilities
Analysis’ on page 40.

The analyses reveal several potentials in both the history, landscape and urban structure of the
site. As the site contains many potentials, it is currently utilized by temporary programs as creative
and recreational business and cultural events. The municipality and Refshalegens Ejendomssel-
skab afford these activites to direct attention to the island and attract investors as well as public
interest in the area: To catalyze public life as a foundation for future development (Bjarnesen et.
al. 2014; Thiemann et. al. 2015).

19



[- -
""_.---.l"' 1

y 1

I
[}

<+ &




Historical Analysis

In 1170 King Absalon built his castle at Strandholmen, which marked the beginning of Copen-
hagen Harbour. With its central placement in @resund, close to Sweden and Helsinger, the Co-
penhagen harbour became an economic and diplomatic keypoint in strategic urbanisation. King
Christian IV utilized this strategic potential and expanded development of the harbour along with
urbanisation of Copenhagen,to mark the city as a metropol (Bjarnesen et. al., 2014).

The late 18th century, brought the 1st industrial revolution and with it came water and steam-
powered mechanical production (Schwab, ). In Copenhagen, the Copenhagen Harbour Company
established Refshale Island in 1868,to accomodate the commercial activity following mechanical
production. Refshale Island was initially used for storage of navy material and commercial activity,
and the excess excavation soil was used to expand areas as the Refshale Island.

In the late 19th century the 2nd industrial revolution brought electricity along with divison of la-
bour and mass production (Schwab, 2016). Thus, Refshale Island changed purpose to accomodate
not only increased commercial but also industrial activity and production. In 1872 the island was
acquired by Burmeister & Wain (B&W) for industrial ship production,while gradually transitioning
from commercial goods transport and completely abandoning storage for the navy (Bjarnesen et.
al. 2014). In 1918 the island’s connection to Holmen to the south was improved to accomodate
increased traffic for the industrial production of ships. After World War 11, the 2nd industrial rev-
olution had matured to significantly increase mass production. Industry in Copenhagen Harbour
expanded during the 1950’s along with the Refshale island,and the B&W factory occupied 10.000
workers at its maximum - including the author’s grandfather. At this point the island was used
for industrial ship production primarily. B&W expanded with the large shipping dock to the east,
which was established to prepare ships before delivery and connected to the new ‘B&W halls’ for
ship assembly (Bjarnesen et. al.,2014) and in 1960 the shipyard was fully developed for industrial
production and goods transport (Lauring, 2006).

The 3rd industrial revolution, in the late 1960’s, introduced electronics, Information Technolo-
gy and automated mass production (Schwab, 2016) and Refshale Island expanded to the size it
occupies today, during the 1970’s. During the 80’s and 90’s industrial ship production moved to
developing countries in Asia and as a result, B&W declared bankrupt in 1996. The four pension
funds; Sampension, PKA, PFA Pension and Lenmodtagernes Dyrtidsfond established Refshalesens
Ejendomsselskab A/S to acquire the island with plans of future urban development (Bjarnesen et.
al. 2014).

The island is currently occupied by various creative businesses and cultural institutions, while
many of the former industrial buildings are used for temporary events and festivals as Distortion,
Copenhell and Eurovision. These initiatives attract investors and attention to the island to afford
public life before developing on the island. The owners plan to make the island a Co2 neutral
neighborhood and cooperated on a new local plan with the municipality of Copenhagen, which
contains a 30.000m2 solar panel park (Bjarnesen et. al. 2014; Thiemann, 2015) The question re-
mains: How will Refshale Island adapt to the future and arrival of the 4th industrial revolution?
(Schwab, 2016) 21

ILL. 5,6,7,8 History: the development of Refshale Island through 4 industrial revolutions
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Mobilities Analysis

Copenhagen is undergoing significant changes as the public metro is expanded and residential
development is vastly increasing along with increasingly liberal building codes for high-rise de-
velopment. The municipality attracts strong human capital and provides the inhabitants with so-
cial capital in form of recreational facilities and highly praised ‘livability’ in the urban environment
(Center for Byudvikling, 2015; Kebenhavns Kommune 2015; Saaby, 2016).

The mobilities analysis is based upon the theoretical concepts of ‘Mobilities and the Network City’
and ‘Critical Points of Contact’ by Ole B.Jensen (Jensen et.al.2011; 2012; Jensen,2013; 2014) which
defines the analysis perspective of mobilities development in Copenhagen. Mobilities (in plural)
is thereby used as defined by Jensen and simplified as such; all infrastructural networks whether
virtual, physical, social or otherwise transportational structures of the information society.

This analysis shows the current state of bicycle and automobile mobilities as well as the planned
Nordhavn tunnel (Rambell, 2012), which will establish a peripheral ringroad east of the city center.
The Critical Points of Contact are the most important infrastructural nodes as these will be the key
points of traffic intersection as soon as the tunnel is finished.

As introduction to future complications, the analysis serves to prioritize the most important plan-
ning problems and point of departure for the technical solution. As it is necessary for the design
in general to calculate parking and traffic capacity for the entire island. Subsequently the parking
must be integrated in the design and ensured sufficient space to accomodate the traffic from the
tunnel in addition to the increased traffic as result of development.

23



Infrastructure Mapping

Public Road e
Private Road ==

Bicycle Lane
Pathwalk

To identify problems and potentials of infrastructural charac-
ter, the mapping serves as a powerful tool. It is clear from the
mapping that cars are prioritized over pedestrians and bicycles.
There are no dedicated pathwalks for pedestrians an only a few
hundred meters of bicycle lanes, which insufficient for a hous-
ing area, which this will become. The public and private roads
provide a well connected infrastructure and can be utilized for
more recreational activities, suited for a housing neigbourhood. @

24 L. 10 Infrastructure: Analysis of the infrastructural grid on Refshale Island



Building Height Analysis
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The building height analysis reveals potentials in the built con-
text. This analysis shows where it can be strategically and aes-
thetically applicable to concentrate building volume. Current-
ly the highest concentration of building volume and height is
placed towards the center and northeast and the design should
respect the current bulding volumes and heights.

ILL. 11 Building Heights Analysis of the building heights of existing buildings on Refshale Island
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Green Space Mapping

Green Space [l
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The island provides plenty of green spaces, despite them being
of poor ecological quality (i.e. low biodiversity). A majority of the
green spaces are grass lawns with occasional bushes and almost
no trees. These could potentially be connected to form a contin-
uation on the island.

26 IlL. 12 Green Space: Analysis of the green spaces on Refshale Island



Viewlines Analysis
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Within the existing urban fabric are a series of viewlines and
views. Since the old industrial buildings are placed in an or-
thogonal order, the streets and spaces within create east/west
oriented corridors with views toward some of the most promi-

nent landmarks in Copenhagen. The viewline analysis provides N
qualitative data to establish a grid with respect to these views
and the existing urban fabric.

ILL. 13 Viewlines: Analysis of the viewlines on Refshale Island 27



Smell Pollution Analysis
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A waste water facility is placed in the northeast corner on Refshale
Island which eminates some smell pollution. According to the local
plan the problem is significant and needs a solution (Thiemann
et. al. 2015). The problem is luckily solvable with chemical treat-
ment of the wastewater to avoid smell directly from the wastewa-
ter tanks. Furthermore, the tanks should be covered to encapsule
the smell more effectively. This is a quite simple and costeffective
solution (Bjarnesen et. al. 2014). Fortunately the wind blows to-
wards east and away from the center of the island.

28 ILL. 14 Smell Pollution: Analysis of the smell pollution on Refshale Island



Wind Rose Analysis
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The island is subject to quite strong winds, primarily from west
and south-west which requires significant attention to avoid in-
habitable urban spaces. The wind must be disrupted, dispersed and
deflected to decellerate the wind velocity (Thiemann et. al. 2015).

ILl. 15 Wind Conditions: Analysis of the wind conditions on Refshale Island
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Programmatic Mapping
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A majority of the occupants are creative business or cultural and
recreational programs. The business program consist primarily
of small companies with various creative products or services,
while the cultural programs are mainly public or governmental.
The few residents are placed in approximately ten houseboats,
three rowhouses and a temporary immigrant housing village.
The various existing programs could easily be complimented
with a housing neighbourhood with less varied programs, as the
two contrasts would create a programmatic diversity together.

30 ILL. 16 Programs: Analysis of the programs on Refshale Island
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Preservation Analysis
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This preservation analysis is based upon a SAVE analysis (Bja-
rnesen et. al. 2014) and a best-practice to ensure sufficient area
for housing development and that the historical qualities is pre-
served. The most important historical buildings are kept along
with the buildings that currently holds active business programs
and have been restored for this purpose. Thereby the preserved
buildings have an active role in reviving the island.

ILL. 17 Preservation analysis: Analysis of the buildings to preserve on Refshale Island
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Ownership Mapping
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The major owner is the Refshalegens ejendomsselskab, which
was established and bought the property from bankrupt B&W
in 1996 (Lauring, 2006; Bjarnesen et. al. 2014). Therefore it is
important to facilitate a collaboration between the owners to
ensure a well functioning plan for the island and that this is
executed to benefit the future inhabitants and users.

32 Il 17 Ownership: Analysis of the ownership rights on Refshale Island



Local Plan Analysis
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The local plan from 2011 with additions from 2015 doesn’t al-
low significant urban development, but proposes temporary cul-
tural activites in the violet areas, houseboats at the west coast,a
bathing zone in the northwest and a 30.000m2 solarpanel farm
in the southeast corner (Thiemann et.al. 2015). It was created in
collaboration with Refshalegens Ejendomsselskab, CPH City &
Port Development and Copenhagen Municipality. The solarpan-
els can be integrated on the rooftops of the existing buildings to

free the area for development.

ILL. 18 Local Plan: Analysis of the local plan on Refshale Island
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34 Ill. 19 Theoretical Framework: Diagram of the theoretical framework
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Theoretical Discourse

The former analysis section showed a series of problems and potentials addressed in each analy-
sis, but in particular there was great potential in the history and viewlines towards the entire Co-
penhagen area. Furthermore, several buildings have preservational qualities and contain a diverse
mixture of programs, which could contribute to a strong identity and public life together with the
green spaces. The wind could show to be a problem, which should be solved in the design. This
leads to the question of what tools that are necessary to solve these problems and how it can be
done, which will be answered in this section.

This section is a study of the theoretical work by three architects, with the common field of ex-
ploration: what is necessary to design dense cities of high quality? As illustration 19 shows, each
theory provided perspectives to the design parameters and for each theory; a field of exploration,
a method and a goal for the theoretical findings. The theoretical framework (see illustration 19)
describes the field of exploration,the method and aim for each theory. These have been combined
to three subjects: ‘densification’ (Maas, 1998) as the area for exploration, then the ‘Human Scale’
(Gehl, 2010) as a quality assessment tool for urbanisation and finally the ‘culture of congestion’
(Koolhaas, 1994) as the goal - despite Koolhaas’ somewhat ephemeral findings.

Winy Maas propose research based design as an experiment, which suggests a methodological
approach to experiment with extreme urban densities. This approach is systematically tested in
Poul Bk Pedersen’s (2011) research and implemented for this thesis in the methodology section
on page 42.Jan Gehl approach problems in the obsolete aftermath of modernistic urbanism, in
which he argues for a phenomenological approach to accomodate the psychological and tactile
stimuli of experiencing cities as human habitats. This approach and the complimentary principles
are implemented in the Sensory Syntax tool, where it is merged with the Space Syntax theory by
Bill Hillier and Julienne Hanson (1984), which is ellaborated in the cities for people and meth-
odolgy sections. Rem Koolhaas dissect planning and development of the world’s capitol by writing
a retroactive manifesto’ for Manhattan. His search has defined global urbanism through the 20th
century and seek an ephemeral ingredient to a seemingly chaotic and almost alchemic urbanisa-
tion eminating from Manhattan. His answer is the ‘culture of congestion’ which is an approximate
prediction of what will happen by merging Maas’ methodology and Gehl’s theory.

The conclusion of each theory share close similarities in the sense that they all focus on density
and strategic planning (i.e. planning for the city to adapt and evolve strategically) and acknowl-
edge these findings as elementary building blocks for optimal design of cities. The sections that
follow is first ‘Densification as Action’ outlining the work of Winy Maas (1998) in comparison to
the research by Poul Bak Pedersen (2011). Secondly, the section ‘Cities for People’ with the work
of Jan Gehl (2007; 2010) is related to Space Syntax by Bill Hillier and Julienne Hanson. Finally,
‘Culture of Congestion’ outlines the work of Rem Koolhaas (1994) and reflect upon its relevance in
contemporary urbanism, which is followed by a summary of the theoretical section.
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Densification as Action

Winy Maas is one of three founders of MVRDV; a dutch architectural office with trailblazing re-
search and design of architecture and urbanism. Maas is a former employee of OMA and Rem
Koolhaas and has interpreted dutch postmodernistic architecture in his own way. He works with
data research but tests the research in design solutions in a seemingly endless iterative method-
ology. In particular Maas has worked on research and experimentation with a research by design’
approach (Maas et. al. 1998). His research provide conceptual design proposals that manifest the
research findings, which display quite radical solutions and many of these research projects be-
come part of the office’s realised projects (Maas et. al., 1998a; 2012).

In Costa Iberica he argues for a densification of the programs apparent on the coast of Spain. By
concentrating landscape in one area and vice versa with urban fabric the ecological and urban
qualities increase; biodiversity increase and so does urban proximity. This is what Maas argues for;
high densities and compact cities provide the necessities for an urban habitat and does so with
high regards for the environment (Maas et. al., 1998a; 1998b). With a vast record of data research
in sociology and economy Maas provides a solution to the problematics of monoprogrammatic
urbanisation of the spanish coast. Costa Iberica concentrates the general norm for Maas’ work,
which is a broad spectrum of multidisciplinary research, problem assesment, an open minded
approach to problems and change with pragmatic visions. Maas embrace the potentials that exist
in change and visualize the change in large diagrams which also provides a problem assesment.
This problem assesment is a strong foundation for his research as these strengthen the argument
for each design decision, but it also provides possibilities that would not otherwise have revealed
themselves. What differentiate Maas from many others is that he interprets the problems quite
literally and this provides him with quite radical design solutions that he manages to realize
not only in his research but also by answering clients’ requirements. Thus his research serves as
groundbreaking platform for designs that cannot survive the obstructions of reality, but deserve
an experiment - an iteration if you will - with the purpose of revealing problem solving design
that has not been seen before (Maas et. al., 1998a; 1998b; 2005; 2012). Through iterative exper-
imentation, Maas provides a methodology and technique to non judgmental design process. This
empowers the designer to fearless experimentation to achieve a solution, albeit radical, to the
problems that society faces, ergo ‘urbanism as action’ (Maas et. al. 2012)

With close relation to Maas, Poul Bk Pedersen conduct similar research in his book ‘Sustainable
Compact Cities’ (2011) but contrary to Maas, he consider a series of pragmatic parameters that
ensure comfortable living conditions and quality housing in his design proposals. With various
methods, Pedersen continue some of Maas’ ideas but with a much more pragmatic approach, and
a closer connection to the users of the design. In that regard, his research is closer to that of Jan
Gehl (2007; 2010) and perhaps a hybrid between Jan Gehl and Winy Maas, who propose quite op-
posite solutions to the same theme of how to design dense cities with quality. This leads us to the
following section, which outline Jan Gehl’s theories and body of research.
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Cities for People

Jan Gehl is an urbanist and architect with a career in studies of urban spaces, which propagates
from his offices in Copenhagen, Melbourne, San Fransisco and New York. His work is based upon
more than 5 decades of studies with his wife (a psychologist), with the purpose of finding the
necessary parameters to create and maintain a high quality social and public life. In collaboration
with his wife they studied the phenomenology, sociology and psychology of urban inhabitants in
relation to the urban space (Gehl, 2007; TEDx Talks, 2016)

Gehl writes about and provides tools and principles for cities for people’ (Gehl, 2010) based upon
research of successful and appealing mediterrainean renaissance cities. His studies show that our
sensory apparatus have been the limitation to urbanism and planning before modernism, which
by default ensured that urban habitats related to our senses and phenomenological perception
of our physical surroundings. As the second industrial revolution roared after the second world
war, cars and mass production dominated the discourse of urbanisation and urban planning (TEDx
Talks, 2016). His studies started in Siena in Tuscany, Italy and with reference to one of the greatest
urban spaces: Piazza del Campo di Siena (Gehl 2007; 2010). With quantitative and qualitative data,
he continues the work of Jane Jacobs and William H. Whyte who both opposed the modernistic
discourse in urbanism and argued for a spontaneous city, that affords social activity and is based
upon a people-oriented premise. Gehl argues how cities are for people and illustrates how scale
and speed of travel are connected; the detailing of a building facade should reflect the pace of
which the spectator travels. This means that a pedestrian enjoys a highly detailed stimulus com-
pared to a person traveling by car, since the travel speed determines the ability to percieve the
physical environment (Gehl, 2007; 2010). Furthermore, the difference in travel speed between
cars and pedestrians create a hazardous conflict in practical mobility by prioritizing the physical
presence of a traveler by default: Cars are faster and heavier than pedestrians, which makes them
more powerful in a traffic situation. To avoid this, Gehl argues for a much more diverse and de-
tailed urban space, which prioritizes pedestrians and bicyclists over cars - contrary to modernistic
planning (Corbusier, 1946; Gehl, 2007; 2010).

By ethnographic analysis, observing and quantifying urban inhabitants behaviour, Gehl’s research
has developed an understanding of cities with impact on the discourse of urban planning and
design. He analyses mediterrainean cities and provide pragmatic tools to reverse-engineer cities
for people’ and apply these principles to new urban development (Gehl, 2007; 2010).

Gehl concludes his findings to what he calls ‘The Human Scale’; that planning and urban design
focuses on spaces that are detailed and designed to stimulate pedestrians moving at 5km/h. He
argues for architects and planners to empathize with the users and thereby provoke a bottom-up
design approach. He provides various tools and principles which are used and interpreted for this
thesis in the methodoloy section (Gehl, 2007; 2010; TEDxTalks, 2016).
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Culture of Congestion

Rem Koolhaas started as a journalist but followed his grandfathers footprints and became an
architect. His work has been essential to the discourse of contemporary architecture and his re-
search continue to reinterpret architectural innovation albeit with roots in old masters Mies Van
De Rohe (Koolhaas, 1994).

‘Delirious New York’ is a so-called retroactive manifesto for Manhattan, which Koolhaas writes as
a poetic analysis. The book outlines the story and development of Manhattan as a city centre with
an unprecedented influx of people,but also a rare ambition from city planners and architects. Even
the great Le Corbusier attempted to force his modernistic principles upon the otherwise organ-
ically grown urban fabric. Koolhaas depict the bitter loss of Le Corbusiers attempt at rebuilding
the city with vast free space and indistinct vertical typologies. Koolhaas describe the development
of building codes and zoning laws with emphasis on the contributors to the collective image of
Manhattan as the earliest form of a crowdsourced’ city (Koolhaas, 1994).

Despite an abstract poetic approach, Koolhaas’ analyses provides three characteristics of the ar-
chitecture and urbanisation of Manhattan. First he introduces ‘Vertical Schism’ which is a division
of horizontal layers in the city,to create horizontal layers of urban habitats, comparable to stacked
suburban housing. Secondly he observes a general tendency to distinguish and differentiate a
detailed and ‘soft’ interior with a ‘hard’ and insensitive exterior - with what he calls the ‘Great Lo-
botomy. Finally he argues for the main ingredient that catalyzes Manhattan and has its roots in
history; the ‘Culture of Congestion’. This is quite comparable to what both Maas and Gehl argues
for: an urban density that provides a critical mass of people and renders the urban habitat to the
brink of chaos. The chaotic element of spontaneity and uncontrollable creativity is what drives a
city and makes it attractive. He argues that the ‘Manhattan Grid’ is a polar opposite to the chaos
that eminates from the rare density that exist in Manhattan (Koolhaas, 1994). Could the tension
between these opposites be Manhattan’s law of attraction?

The findings of Koolhaas relate closely to one particular design parameter based upon the re-
search findings by Poul Bak Pedersen; the urban environment. Both Pedersen (2011) and Kool-
haas (1994) focus on the importance of a dense city but complimented with public and active
programs. In fact high density is common for all theories, but the importance of an active program
is shared between Gehl (2007,2010),Koolhaas (1994) and Pedersen (2011) which shows a relation
between a well functioning city and its ground floor program.

In conclusion, these three theoretical stand points serve as a direction for the thesis and are es-
sential to ensure a set of quality requirements that can steer the project and assure a coherence
and relevance in the design and that it appropriately address the problems it is created to solve.

The following section on methodology describe how this is done and implemented in the design.
with further explanation of how Pedersens (2011) provide methodology to these theories.
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Sensory Syntax

From the theoretical reflection and studies emerged an apparent need for a pragmatic tool to
implement the theoretical findings. This section is an extension of the theoretical analysis, and
serve to establish a bridge between the theory and methodology with a practical use in the design.
As a simplified and practical representation of Gehl’s research (2010) of sensory navigation in the
urban space, the tool illustrates limitations to the sensory apparatus with a sphere surrounding
the subject’s body (see ill. 25). The tool is a practical hybrid between Gehl’s (2010) findings and the
Space Syntax methodology by Bill Hillier and Julienne Hanson (1984). Space Syntax is an urban
planning tool that gives insight to the plausibility of a design’s social affordance and performance.
It maps out the urban fabric in colors according to the social potential the urban spaces affords
(Billier et. al., 1984). Thereby it can assist in integration of open spaces in a building, as Poul Bazk
Pedersen suggests (Pedersen, 2011).

The Sensory Syntax was directly implemented in the design on plan and section drawings and
in 3D CAD models, utilized as a quality assurance tool based upon Gehl’s research (2010) and
Pedersen’s Open Space parameter (Pedersen, 2011). Thereby Sensory Syntax tool can be used
preliminarily in the design process, but also subsequently in quality assessment of a building, in
coherence with the principles of the Human Scale (Gehl, 2007; 2010).

Case studies where conducted to examine the relevance and possible use of the tool. Among the
cases where Palazzo Strozzi in Florence,VM Houses in Copenhagen among others (see illustration
23 and 24). The Sensory Syntax tool’s simplicity made it easy to implement in the design, it sets a
series of requirements to urban spaces and social performances of the urban fabric. The tool can
was used as a practical integration of The Human Scale (Gehl,2010) in order to rethink public and
private spaces and to ensure social interaction and relation to the tactile environment, in a dense
urban environment.

42 1l 23,24 Case Sketches of the case studies that laid foundation for the Sensory Syntax tool. VM Houses in Copenhagen, Park
Royal Tower in Singapore, Palazzo Strozzi in Florence. Both plan, section and 3D is examined for use of Sensory
Syntax.



The tool works a such: A subject is placed in the center with sensory perceptive limitations illus-
trated as spheres surrounding the subjects body. The outer sphere (100m radius) illustrates visual
perception limitation, which sets the maximum distance from the subject to a public space with
people, for instance pedestrian sidewalks or a public square. The second sphere (35m radius)
illustrates the limit to aduitive perception, which allows the subject to perceive loud noises and
intense physical expressions, a full conversation is challenging (Gehl, 2010). Semi-public spaces
and peripheral social interaction should be kept within this distance as for instance courtyards or
public terraces. The inner circle (13m radius) allows conversations and more detailed interaction,
this could be between neighbours and would be a good maximum distance between private bal-
conies and terraces (Gehl, 2010).

This practical tool examplifies how the theoretical reflection was used as a methodological tool
in the design process (see p.62) and leads us from the theory to the methodology in the following
section.

ILL. 25 Sensory Syntax Tool: Diagram of the Sensory Syntax tool 43



Methodology

This section outlines the methodological approach to the thesis, which consist of various tools
derived from the theory and analyses. At first the section convey the analytical methodology with
the following tools: negative space mapping (Guaralda et. al. 2012), sketching as phenomenolog-
ical analysis (Jenkins, 2013; Muller, 2013) and research by design (Pedersen, 2011). Subsequently
follows a section about how Pedersen’s (2011) concept of ‘design by research’ was used and inter-
preted as a parametric design methodology with Pedersen’s research findings as design parame-
ters. This section also outline how the design parameters were used to steer the iterative design
process and finally the Sensory Syntax tool, which is based upon one of Gehl’s (2010) findings.

Negative space mapping

To accomodate the ambitions described in the local plan (Thiemann et. al., 2015) and prepare
Refshale Island for climate change and constantly changing demand for urban quality of life, it
was necessary to focus on urban resilience and the city as an ecosystem with appropriate methods.
The academic article Negative space and positive environment: mapping opportunities for urban re-
silience (Guaralda et. al., 2012) proposes a framework to map positive development opportunities.
The mapping creates a foundation for a network of layers in the urban fabric, relatable to Jensen’s
(2013; 2015) theories of the Network City, with focus on social, ecological, walkable and sustain-
able networks, proposed as what could be termed an urban ‘nervous system’ The network would
provide resilience for all its individual parts and thereby the city as a whole (Guaralda et.al. 2012).
This served as the primary methodological approach for analysis and problem assessment of the
site and surrounding context.
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44 11l. 26 Zoning Sketch: Sketches analyzing the Empire State Building and Downtown Athletic Club for the theoretical
reflection and analysis of programming as well as zoning laws decribed in Delirious New York (Koolhaas, 1994).



Sketching as phenomenological analysis

Hand sketching was used as a tool for phenomenological analysis of architectural and urban case
studies, with close reference to the problematics and method examined in this thesis. Sketching is
a well established tool among architects and has been used for studies of anatomy, architecture,
proportion and aesthetic dissections by artists and architects as Michelangelo Buonarotti, Filippo
Brunelleschi, Sandro Botticelli, Leonardo Da Vinci, Le Corbusier (Corbusier, 1954; Jenkins, 2013;
Miiller, 2013).

Iterative Methodology

This thesis utilize design parameters as performance requirements and thereby force the design

to undergo iterations that are informed and dictated by these research based design parameters.

To describe the process in more illustrative terms, the design process and each consecutive step

of iteration follows as such:

1. Mapping defines the optimal area (and its volumetric and contextual limitations) for the an-

chor point and first phase of construction; the ‘anchor point’ This is defined in the analysis
section and illustrated in the analysis diagram on the following page.
A maximum possible volume is extruded from the anchor point to the local height restriction.
Quantitative design parameters with physical influence (i.e. daylight conditions, wind condi-
tions, and open spaces) carve out’ the volume; this refines the volumetric architectural capac-
ities.

4. Qualitative design paramaters with metaphysical influence (i.e. urban environment, program,
and Sensory Syntax) refine the volume by establishing networks of public spaces and socially
relating spacial qualities.

Each consecutive step impact the design as a layer of calculated disintegration that is forced
down upon the design; a research based obstruction. This requires the design to be reconstructed
in iterative steps according to each design parameter, which are described in further detail on the
next page.

Research by Design

The research conducted by Poul Bk Pedersen in his book Sustainable Compact City (2011) was
used as a framework for both analysis and design. It was also part of the theoretical reflection in
relation to the three theoretical standpoints. The book’s results were found through ‘Research by
Design’,which in this thesis was used for preliminary analysis in the case studies, but in the design
process it was reversed to ‘Design by Research’ The case studies where chosen for their inherent
qualities and analyzed with Pedersen’s (2011) findings and Research by Design as method.
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2. Daylight Conditions
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46 ILL. 27 Analysis process: Diagram describing the analysis process and how it defined the design parameters
ILL. 28 Design Process: Dagram describing how the design parameters where implemented and used in the design process



Methodology

Design by Research

For the design process, the analysis method was reversed from Pedersen’s (2011) Research by
Design,to ‘Design by Research’ This method introduce performative quality assessments as design
parameters and establish a research based and parametric design process. ‘Design by Research’
is the parametric design method that utilize Pedersen’s (2011) research results in the following
design parameters, which serves to shape, evaluate and define the design:

e Land Use: Compact cities decrease resource consumption and is ideal for areas with scarce
buildable area. A high FAR (floor area ratio) ensures affordable dwellings by providing a large
net internal area (NIA) with a low gross floor area(GIA) - more squaremeters in a smaller foot-
print. In this design, the land use should aim for an approximate FAR of 200% to ensure the
sufficient Net Internal Area to house the 15.000 inhabitants as outlined in the scenario study.

« Daylight Conditions: Tall and slim building typologies provide extraordinarily good daylight
conditions, therefore building depth should aim to be approximately 12-16m and the dayl-
light factor should aim to be more than 2.0 which is equivalent to 200lux inside.

« Open Spaces: In high density urban developments, design of open spaces must take wind con-
ditions into close consideration and could integrate open spaces in the building volume itself
that would provide shelter and vegetation to decellerate the wind. The quantative require-
ments for open spaces are described in detail in the urban principles on page 65.

» Wind Conditions: High density buildings can provide good wind conditions, with consideration
to the specific site conditions. Tall buildings with a small diameter often cause turbulence at
ground level, which increase the requirements for performative open spaces, but should also
be addressed in the volumetric design. Wind speeds should not exceed 8m/s.

« Urban Environment: High density and mixed use buildings can catalyze public life, but needs
an active plinth in order to utilize the first 3 floors and integrate these in the public realm.The
design should aim to provide programs on the ground floor area that catalyze social activity
and these programs should occupy approximately 30% of the site.

* Mobilites: This parameter is added, as it is an inherent part of the design and the technical
solution. It defines the building plots, some urban spaces and the ‘urban grid’, which is deter-
mined by existing infrastructure, viewlines and buildings.

The design parameters are illustrated on page 46, and based upon the research by Pedersen
(2011) both described in the theoretical and methodology section and further detailed in the
urban and architectural principles on page 65 and page 75.

To summarize and conclude, the methodology outlines and illustrates a direct implementation of
the theoretical reflection with a practical point of departure in Pedersen’s (2011) research. This
research provide requirements for the design, which is translated into a set of design parameters.
The following section illustrate a series of examples that have implemented a similar design
method in both newly constructed and long existing buildings.
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Case Study

Habitat 67 by Safdie Architects - finished 1967 in Montreal

The Habitat 67 was designed by Moshe
Safdie. His thesis at the McGill University,
was exhibited at the Expo 1967 and sub-
sequently built in Montreal, Canada. The
thesis is a housing project, designed as ‘uni-
versal housing’ for various demographics
and with the optimal conditions for social
living, daylight conditions, wind conditions
and accessibility to the most common am-
menities originally only available in the
suburbs: private gardens and terraces,
community living, and high daylight ex-
posure but with the privacy of a suburbian
dwelling. He developed a catalog with ap-
partment solutions and in coherence with
the modernist tendency, the appartments
where based upon prefabricated and mod-
ular construction methods (Merin, 2013;
TED, 2014). Contrary to his modernist col-
leagues, he managed to integrate empathic
values in a monoprogrammatic and large
scale urban thesis.
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Case Study

The Interlace by OMA - finished 2013 in Singapore

The Interlace is a housing project designed
by OMA with founder Rem Koolhaas but as — s
history repeats itself, his employee - in this us i
case Ole Scheeren - was project leader and - e
claimed credit for the project as his own.
He later founded Buro Ole Scheeren with
strong roots in Asia where his career has
blossomed. The Interlace is placed in Sin-
gapore and proposes a new housing typol-
ogy an adherance to what one might call
suburban living in a dense urban city. The
thesis proposes a unique proximity to so-
cial interaction, nature, public and private
areas with premium daylight conditions
and recreational facilities. True to tradi-

tion, the OMA thesis provides a simple but
strong narration as it destructs the mod-
ernistic high rise plan and rebuilds it to a

‘human ant-hill’ with intertwined routes for
h

various programmatic functions and activi- R § - . e =
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Case Study

The 8-House by BIG - finished 2009 in Copenhagen

The 8-house was designed by Bjarke Ingels
as one of his first projects with BIG - found-
ed in 2008 as an independent office from
former PLOT. The housing thesis propose
a new typology to envelop the traditional
danish row-house in a higher density than
ever. Bjarke’s discourse is a hybrid between
the storytelling from OMA and social demo-
cratic values of solidarity and community of
the traditional Danish welfare state (Ingels,
2010). The building provides a continuoys
loop of circulation from the ground floor
to the tenth floor with direct connection to
a tiny frontyard for each apartment facing
the elevated ‘suburban street’ The tradition-
al danish carré typology has been morfed
into a horizontal double helix and provides
a communal structure - albeit introvert -
contrast to what the surrounding Orestad
has failed to do. (Minner, 2010)
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Case Study

VIA West 57th by BIG - finished 2016 in New York

As many other immigrants, Bjarke brought
an inherent part of his cultural identity to
the land of opportunity. The design is a
hybrid between the Danish carré typolo-
gy and an american skyscraper; a socalled
courtscraper (Ingels, 2015). The building
provides a traditional danish courtyard
with public and recreational amenities
while enveloping a high density and even
private balconies to accomodate the devel-
opers economic demands. To avoid blocking
the view from the neighboor building, the
northeastern corner is stretched upwards
and opposite is the southeastern corner. In
addition, this provides views towards Hud-
son River and daylight to balconies and the
courtyard, while adding an iconic silhouette
to the famous New York skyline. As usu-
al the pragmatic nature of Ingel’s design
overrules traditional architectural norms
as materials, finishes and detailing remain
without regard for the context (perhaps in-
tentionally?). His succes disregard that res-
idential development in New York conven-
tionally utilize bricks while glass and steel
materials are for business development.
(Minner, 2010; Ingels, 2015)
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Case Discussion

The case studies where conducted to analyse existing projects, which could answer questions
and problems of how to build dense human habitats with qualities that meet contemporary living
(described in the design process on p. 62). The cases are all built, while Habitat 67 by Safdie Archi-
tects has been used for more than 50 years, the Interlace by OMA and the 8-House are only a few
years old while the VIA west 57th is finished in 2016. These cases were chosen for their evident
functionality, as opposed to similar designs which have never been built. The cases where chosen
for their similarities; as mentioned they provide solutions to common problems of habitation, but
most importantly the design process and study of the concept showed to benefit this thesis’ meth-
odology. By Teverse engineering’ and tracing the conceptual design approach for each design and
analyse the thoughts behind them, it was possible to organize the methodology for this thesis.

Common to the cases are the design parameters which are generally similar to the design pa-
rameters chosen for this thesis: land use, daylight, open space, wind and urban environment. The
cumulation of these design parameters are designed to catalyze social interaction and comfort-
able living, both in private and public spaces. One could speculate that they all meet an inherent
social desire for belonging, as the social aspects of living in a dense urban environment are almost
orchestrated in the building masses. The Interlace create podiums, that stage the public spaces at
the plinth of each consecutive building block. The VIA West 57th and 8-House create an amphi-te-
atre with courtyards as the pivot point for social interaction. The habitat 67 differentiates itself
as it provides minor stages in the elevated pathwalks between building structures, these provide
opportunities to socialize as one encounter a neighboor on the way to one’s apartment.

A common lack in the design of all cases is a sensitivity to tactile aesthetics, which shows in the
choice of materials. The VIA West 57th and 8-House are both covered in aluminum plates except
for the glass openings to each apartment (Ingels, 2010; Minner, 2010; Ingels, 2015). This is a well
performing material in terms of both cost of maintenance and acquisition, but it does render the
facades quite ‘cold’ in the sense that it is not a pleasant material to touch and does not associate
with warmth or comfort in contrast to wood, plaster or some forms of refined concrete. The Hab-
itat 67 and Interlace are mainly built in white and traditional reinforced concrete (Merin, 2013;
ArchDaily, 2015), which is equally uncomfortable albeit being practical and economic. In contrast
the generation of architects before Ingels carry a strong tradition with respect to the choice of ma-
terials and thereby a tactile approach to architecture, much of which Gehl call for (see section on
theoretical reflection). Among this generation are two good examples as Lundgaard & Tranberg
and Dorte Mandrup with female leaders who manage to implement a very detail oriented and
empathic relation to the users with thorough implementation of tactile materials and adherence
to the human scale. Examplary projects are the Tietgen student housing and National Theater by
Lundgaard & Tranberg or the Seaplane Hangar by Dorte Mandrup. Each design is an example of an
aesthetic sensitivity to the details that have an important to the everyday life of a building’s users.
This is an important parameter to adhere to in order to design a successful project for everyday
users and ensure their wellbeing.
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The four cases relate closely to the design parameters and research by Poul Bak Pedersen. They
show various examples of how to ensure optimal daylight conditions, provide abundant open
spaces integrated in the architecture, utilize plot ratio with density and shelter the open spaces
from wind with dense vegetation or the architectural structures themselves. This can be seen
especially in the diagrams for each project, that describe how the building take shape after the
design parameters and how these are integrated between the architecture and urban dresign.

The reason why the above case studies where not used for the concept is that these cases provide
insight to existing and well functioning buildings that are results of similar concepts. These cases
are hybrids and provide urban qualities that this thesis aim for, whereas the three typologies in
the concept represent undiluted qualities of each individual typology that together can meet the
complex requirements for a hybrid urban habitat. The case studies are analysed to dissect how
similar designs work and what is lacking that this design should avoid, in contrary to the refer-
ences in the concept, which suggest what the design proposal should aim for and how to relate
to the specific urban context of Copenhagen. In particular, the cases studies were used for their
common methodology, which is based upon a set of parameters similar to the design parameters
in this thesis.

In conclusion, the case studies examplify, and provide solutions to the design parameters and
show how these can be used to solve a series of problems with dense urban living. They provide
the necessary physical environment to afford a high quality of living. Furthermore, they lack a
close relation to the phenomenological and tactile needs of the users, which is hard to apply to
a parametric design, as it is usually based upon best practice and craftsmanship. Nevertheless,
these qualities are important as they relate directly to the users’ everyday life and experience of
their physical surroundings. Finally the case studies could point towards other cases that would

be important to the project,three examples are the typologies mentioned in the concept on page
14. The Potato Rows provide the missing tactility and phenomenology related to ‘Gehl’s Human
Scale’ (Gehl, 2010) while the Radisson Blu Royal hotel, provide a higher regard for detailing and
consider the construction as part of the design,finally The Mountain provide a different hybrid use
of building program with suburban amenities.

IlL. 45,46 Close up of the facade from the VIA West 57th besides a close up of the Potato Rows facade, the images 57
are in approximately same scale.
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Scenario Study

This section introduce the next chapter by summarizing the thesis’ problem assesment and analy-
sis in an overview of the three possible scenarios. Three different scenarios with the same building
density (FAR: 130%) and thereby gives insight to the capacity of the site and island in general. This
is necessary to illustrate approximately how many inhabitants the island can contain, but also to
illustrate the relative scale in which this thesis is designed. The study shows a balance between
the capacity and the housing need respectively. The medium scenario was chosen for design, due
to its challenging scale and sufficient capacity. Thereby an increased influx of inhabitants would
be possible but the plan envelop a minimum amount of inhabitants just as well. Each square
signifies a building of 12x12m in 5 floors and each road is approximately 15m wide; these mea-
surements are based upon a standard density in central Copenhagen.

Minimum scenario: 4400 inhabitants (Rambell 2012).
Site area: 300.000m2

Footprint:: 150.000m2

Floor area: 250.000m?2

Floor height: 5

FAR: 130%

Medium scenario: 15.000 inhabitants based upon an estimate
Site area: 300.000m2

Footprint: 550.000m?2

Floor area: 700.000m2

Floor height: 5

FAR: 130%

Maximum scenario: 30.000 inhabitants (Kebenhavns Kommune, 2015)
Site area: 300.000m2

Footprint: 1.100.000m?2

Floor area: 1.400.000m?2

Floor height: 5

FAR: 130%

In general the study shows a clear example of the densification capacity on Refshale Island. A me-
dium scenario of 15.000 inhabitants would be possible, but the design must leave extra undevel-
oped space to ensure that future planning is possible, this could be a potential metro extension,
different road sizes, programmatic changes or an increase or decrease in population capacity. The
recommended building percentage is approximately 200% with an average floor height of 7,5
floors. As illustrated (see ill. 47 bottom), the following section on the design process will outline
how this data was implemented in the design process and design proposal, based upon the anal-
ysis, the theoretical reflection and the methodology section.
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Design Process

This section explains how the design was conducted and is followed by
the urban strategy and architectural concept, with their respective set of
principles.

The design process was divided into an urban strategy on a large scale, cov-
ering the entire Refshale island,and an architectural concept; covering the
anchor point. This would ensure that problems on the large scale would
be handled strategically and provide a strategic framework. Subsequently
the architectural scale had to be taken into closer consideration to ensure
that the Human Scale (Gehl, 2010) and design parameters where accomo-
dated on a smaller scale -thereby ensuring a well functioning architectural
concept by nurturing phenomenological needs of the individual users to
create a livable city. For this process, the Sensory Syntax tool was utilized
(see illustration 49). As described in the methodology section the design
process and design parameters was founded upon findings from Poul Baek
Pedersen’s (2009) research, but the design process itself was a reverse en-
gineering of BIG's design process, with basis in the case studies (Ingels,
2010; 2015).

The design process, the urban strategy, and the architectural concept are
closely related; the design process is illustrated as layers of design param-
eters that force individual iterations and refine the design one obstruc-
tion at a time and both the urban strategy and architectural concept is
illustrated in series of diagrams. Both processes are steered by the design
parameters but the parameters have been modified and interpreted to ac-
comodate the different scales. As such, the design process spans between
and connects the methodology, the urban strategy and the architectural
concept and it explain the design in a series of diagrams. To clarify each
process, the urban strategy and the architectural concept is further de-
scribed on the following pages with thorough definition of each design
parameter and graphic material of the design proposal.

ILL. 48 Diagram illustrating the design process as it develops and utilize the Sensory Syntax tool




Urban Design Process

This section outline the specific design process for the urban strategy and its respective principles.

As described in the methodology section, the urban design process develop through the design
parameters in iterations. As the design evolves, the site undergoes studies on capacities and den-
sities. Each step reveals the inherent qualities to Refshale Island and where it is rational to plan
development.Two parameters were added to the process; mobilities (Jensen, 2010) and context.
Mobilites is simply the defining factor in establishment of an urban grid, since mobilities are the
fundamental structure that enables the thesis to function the term itself is described in the mo-
bilities analysis on page 19. In this case mobilities is established as a grid structure with point of
departure in the existing built structure, with extended capacity for the increased infrastructural
requirements. Context is the relative open space needed to allow light and access to the buildings
that have preservational value (Bjarnesen et. al., 2014).

The illustration below shows how the urban strategy has evolved, which is further illustrated and
explained on the following pages. In short the process adhere to the design parameters as such:

1. Land Use: A maximum volume is extruded
from the site

2. Context: The volume is cut out to allow day-
light and access to the existing buildings

3. Mobilities: Access ways divide and redistrib-
utes the maximum volume into a zoning grid.

4. Open Spaces:Spaces for public and recreative

use define a hierarchy in the urban fabric.

5. Daylight Condition: Sun illuminance redistrib-
ute the volume and determine the zoning law

6. Wind Condition: Urban spaces and streets are
sheltered to avoid turbulent winds.

7.Urban Environment:

REEERER

Urban Strategy

64 ILL. 51 Diagram illustrating the urban design process and how design parameters become the urban strategy



Urban Principles

The urban principles define a set of rules and incentives for development at Refshale Island on
an urban scale. This ensures quality urban spaces and the best premise for a high quality of urban
life in order to meet the vision of Copenhagen municipality (Center for Byudvikling, 2015). The
principles envelop interests of all actors at Refshale Island (Municipality of Copenhagen, CPH City
& Port Development, Refshale Ejendomsselskab) including the future inhabitants which are rep-
resented through interviews (Bjarnesen et. al., 2014) and conducting problem assesment in other
development projects as Carlsberg City and Nordhavn (Saaby, 2016; Keis, 2016).

¢ Land use on each plot should reach an average of approximately 200% FAR,to ensure that the
dwelling capacity is reached of approximately 7000 apartments for 15.000 inhabitants.

» As part of the context, the buildings that have preservational status (see preservation analysis
p. 31) should be kept for their historic value and can be renovated for new purposes. It is pro-
posed to continue and expand the rental agreements for small creative business.

e Mobilities planning is prioritized towards comfort and efficiency for pedestrians and bicycles,
while cars are prioritized lowest in the mobilities ‘hierarchy’ after public transport. Maximum
speed on the entire island is 50km/h.

» Elevated open spaces (e.g. placed on the building) can be included in calculation of the total
open space area, but these must be accessible to the public in order to do so. The various open
spaces are categorized and further explained in the architectural principles on p. 72.

» Adaylight factor of 2.0 (200lux) must be achieved, which on a strategic scale is met by concen-
trating the maxiumum building height of 15floors to the north and north-eastern part of the
site, where high-rise buildings will cast the least possible shadow on surrounding buildings.
In general the average floor height should be 7.5 floors to reach the necessary capacity and
daylight requirements. Business and parking is placed mainly in this area, as these programs
require less daylight.

e Wind conditions in the urban spaces should be comfortable, which means that wind speeds
cannot exceed 8m/s. Trees and dense vegetation must be placed strategically on roads and
and in urban spaces to decellerate the wind and buildings can provide shelter just as well.

e To contribute to the urban environment and public life, detail and retail programs must be
placed at ground floor. These must have one facade towards the street, to avoid dead urban
spaces and mainly be concentrated around the main street, crossing through the urban fabric.
This will concentrate commercial activity and public life to the main street and the squares
that appear along the street.

* All construction must contribute to the goal of making Refshale Island Co2 negative. Thereby
producing more renewable energy than the island consumes. This can be done by either in-
tegrating renewable energy production in the new building itself or otherwise contributing
to the production of renewable energy elsewhere on the island. This thesis propose to place
30.000m2 on the rooftops of the existing buildings to contribute to this goal, which is written
in the local plan.

* To acquire residential property, the buyer must be resident in the apartment. This is to avoid
real estate speculation by foreign investment, that will cause unbalanced gentrification and a
possible real estate bubble. 65



Urban Strategy

01_LAND USE

The maximum possible volume is extruded from the site

03_MOBILITIES

The mobilites network establish an urban grid and define the urban fabric

66 ILL. 52 Diagram illustrating the first design parameter
ILl. 53 Diagram illustrating the third design parameter



02_CONTEXT

Historical buildings carve out the volume and dictate materials for future development

04_OPEN SPACE

N
Public spaces are connected and provide a continuous green promenade @

ILl. 54 Diagram illustrating the second design parameter 67
ILL. 55 Diagram illustrating the fourth design parameter



Urban Strategy

05_DAYLIGHT

Zoning law and building heights are determined by daylight conditions

\/\\Nl Residential

B Business

B Retail+Detail
M Public

07_URBAN ENVIRONMENT

The programmatic hierarchy ensures an active plinth and a vibrant public life

68 ILL. 56 Diagram illustrating the fifth design parameter
ILl. 57 Diagram illustrating the seventh design parameter



06_WIND

By breaking down the wind from west, microclimate is improved to nurture public spaces

/i
/

NS a

ANCHOR POINT

N
The anchor point is selected as first phase and catalyst for development @

ILl. 58 Diagram illustrating the sixth design parameter 69
ILl. 59 Diagram illustrating the anchor point
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Architectural Design Process

This section outline the design process for the architectural concept and its respective principles.
As described in the methodology section, the architectural design process develop through the
design parameters in iterations. Each step alters the architectural morphology, which adapts to the
design parameters. The urban design process established a strategy and set of overall principles,
while the architectural design process address a level of detail that is more directly relateable to
the users. Throughout the design process, it became evident that the strictly parametric method-
ology was insufficient in creating a comfortable and appealing design, as described in the case
reflection on page 56. As the design process moved to an increasingly smaller scale, the need
increased for tactile aesthetics and a phenomenological sensitivity to detail.

In the architectural design process,the open spaces are divided into public,semi-public and public
spaces. The public spaces are available and easily accessible, clear entrances makes them ‘invit-
ing’ to the public. The semi-public spaces are available to the public but less inviting as they are
primarily for the residents, as for instance some of the courtyards. The private spaces are only
accessible for private residents.

The illustration below shows how the urban strategy has evolved, which is further illustrated and
explained on the following pages.

1. Land Use: A maximum volume is extruded from

the site to the required floor area. @
2. Mobilities: Alleys for pedestrians, bicyclists and '
residents’ cars carve out irregular shared spaces
that reduce speeds and provide various spatial ex-
periences through the urban fabric.

3. Daylight Conditions: The volume is redistrib-
uted to ensure daylight in the apartments, at the

lower floors and urban spaces.

4. Open Spaces: The courtyards and rooftop ter-
races are dedicated to open space, creating an
abundance of spaces for recreational use.

5.Wind Conditions: To diffuse and decellerate the
wind, the volume is further refined and tree are
placed strategically throughout the urban fabric.

6. Urban Environment: Active programs are placed
at ground floor and close to the central square to
concentrate public life and catalyze social inter-
action

| A A

Architectural Concept

72 Ill. 61 Diagram illustrating how the design parameters inform the architectural concept



Architectural Principles

The architectural principles defines a set of rules and incentives for development on an architec-
tural scale at Refshale Island. This ensures quality housing and the best premise for a high quality
of urban life in order to meet the vision of Copenhagen municipality (Center for Byudvikling, 2015).

* The FAR should be approximately 200% to ensure the required dwelling capacity requirement.

* Only residents can drive by car through the alleys with a maximum of 25km/h, since this is a
shared space. The alleys provide occasional parallel parking for residents and guests in addi-
tion to the parking house at the north-east corner of the anchor point.

o Adaylight factor of 2.0 is required in every apartment, which equals to 200lux.

e All apartments must have views to vegetation within a 100m radius and a private or public
terrace within a 35m radius.

e All apartments must have a daylight factor of 2.0, (200Llux)

* Wind speeds cannot exceed 8m/s and all terraces should have a windshield towards west,
wether this is from vegetation or artificial material is irrelevant as long as it is effective.

» Active programs must be placed at ground floor and all buildings with a facade towards the
main street or a square, must place commercial programs toward these urban spaces to con-
centrate and catalyze public life.

« If the developer builds a percentage of public housing (Y), the maximum allowed building
height (X) is doubled in percentage. The current maximum building height is 30m, which is
approximately 8 stories (Thiemann, 2015). As an example, the developer builds 25% public
housing and is thereby allowed to build 50% higher than the current maximum building
height, in this case that would be 45m. If the developer chooses to build 100% public housing,
the maximum building height would increase to 60m, which still is less than the B&W halls -
approximately 17 stories but the maximum for the entire site. Thereby X=Yx2.

» Occasional exceptions can be made to the building heights, if the building shows relative sig-
nificant improvement to the design parameters: daylight, wind conditions, open space, urban
environment, land use or mobilities. Otherwise if the building provides significant positive
impact to the surrounding urban spaces by catalyzing public life or providing public amenities.

» The average apartment size (X) must be 100m2 in each building, but the percentage of apart-
ments below 50m2 (Y) can double the average apartment size. Thereby X=Yx2. This incentiv-
izes microapartments and apartments for lower income tenants.

e The interior planning must be designed to allow sharing of the apartment, that is two indi-
viduals sharing the rental or ownership contract. The average size difference between living
room and bed room cannot exceed 50%, which means that one room cannot be more than
double the size of the other to ensure that the social and economic demographics becomes
as diverse as possible.

« All apartments must have residence obligation, which prohibits real estate speculation.

e It is recommended for future development to consider innovative sustainable technology as
timber structures and prefabricated strawbale walls in order to reach Co2 neutrality and inno-
vate in housing development. Examples are done by C.F. Maller and Salto Architects.
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Architectural Concept

01_FARMAX

The maximum volume is extruded from the site, according to the new zoning law

03_MOBILITIES

The organic mobilities network decellerates traffic and prioritize pedestrians and their spatial
experience of the urban fabric on foot

74 1Ll 62 Diagram of the first design parameter
ILL. 63 Diagram of the third design parameter



02_DAYLIGHT

The volume is dispersed to allow maximum daylight exposure and minimum energy consumption

04_OPEN SPACE

Public, semi-public and private spaces are strategically placed to afford communities

ILL. 64 Diagram of the second design parameter 75
ILL. 65 Diagram of the fourth design parameter



Architectural Concept

05_WIND

The refined volume and vegetation disperse and decellerate the wind to improve local microclimate

PERFORMATIVE GREEN SPACE

Semi-public green spaces on rooftop terraces and courtyards can be used for urban farming

76 ILL. 66 Diagram of the fifth design parameter
ILLl. 67 Diagram of the performative green spaces



B Residential
B Business

B Retail+Detail

I Public

07_URBAN ENVIRONMENT

Strategic programming ensure daylight and accessibility to each program’s requirements.
The programs are expected to merge and change over time, which is accounted for.
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The anchor point is used for programming of the entire island, with 50.000m2 of flexible program
to take precautions for change in demographics and dwelling demand.

ILL. 68 Diagram of the sixth design parameter 77
ILL. 69 Diagram of the programs









Architectural Concept

The rooftop terraces can comfortably be used for sunbathing, dinner, equeﬁr cial
events, while the courtyards can be utilized as ‘pocket’ parks by bo esidents oﬁom-
ers. By design, the central square is the core of public life, with ghest concentration of active
programs and optimal sun exposure, as well as its centr i

ing the green spaces for urban farming and even eﬂg
be an example of local sustainability, turning the

eet. By utiliz-
fshale Island could

er industria eland into its opposite.

s ILL. 71 Diagram of the architectural cbt '
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FAR: 240%

Dwellings approx.: 850
Gross Floor Area: 85.000m2

Plot Area: 35.000m?2
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Apartment Catalog

In the architectural design, it as important to ensure maximum flexibility for apartment designs
and optimal adherence to the design parameters, with particular emphasis on daylight. A grid
based upon 4x4x4 meter standard size would meet these requirements and ensure that even
small apartments would get sufficient daylight due to tall ceiling heights, which also would allow
space for high basements and reinforced structure for the rooftop gardens. The building volumes
are dimensioned for apartments with depth from 6 to a maximum of 16 meters which ensures
good daylight conditions and flexible plan solutions. The 4x4x4 grid would simplify the construc-
tion process significantly as both surveys and machinery can adopt the modular system with ease.
The apartments illustrated below consist of several typologies depending on the daylight orien-
tation but provide daylight for all living rooms. Some typologies suggest single residents or mul-
tiple students, some allow couples and families with up to three children. Penthouse apartments
are also included as these can be used to attract foreign investment.

ONE SIDED

THREE SIDED

FOUR SIDED

86 IlL. 74 Diagram of suggested apartment types compatible with the grid and plan



Material Catalog

The material catalog illustrates a series of materials that serve as principles for material use in
development of Refshale Island. It takes references from the existing industrial structures that
carry a strong history and use the materials for facades, pavement on streets and urban spaces as
well as urban inventory as benches, light poles, trash cans, manhole covers etc.

Cobblestone railroads and urban vegetation for pavement and landscape

Worn industrial steel for urban inventory

o

IL.75,76,77,78,79,80,81,82,83,84, 85, 86, Photographs of materials on Refshale Island 87
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Cross Section B-B
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ILL. 89 Cross section BB of the anchor point
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92 IlL.91 Diagram of the program distribution
ILl. 92 Diagram of the required bicycle parking lots
ILl. 93 Diagram of the required car parking lots
ILl. 94 Diagram of the required car parking space including space for circulation



Infrastructural Solution

The following section covers the requirements and solutions for traffic and parking capacity on
Refshale Island, which is followed by an infrastructural integration of Refshale Island in the over-
all traffic planning of Copenhagen municipality. Subsequently, the island’s mobilities network is
illustrated and explained with its principles and finally complimented with recommended inte-
gration of parking solutions and four street typologies. These four typologies demonstrate how
the streets are used for different urban environments and mobilities solutions, which is further
ellaborated on p. 100-102. The section will also cover the amount of trips taken, which have in-
formed the design of road-capacity for pedestrians, bicyclists and cars. To simplify, the amount of
users and their trips dictate the parking needs and road capacity, with the parking norms and road
dimensions from the Danish Cyclist Society, Danish Road Directorate and the Ministry of Transport
and Construction (Belling-Ladegaard et. al., 2007; Danish Road Directorate, 2016).

According to numbers by municipality of Copenhagen, the norm is 2,2 residents per 100m2 (Dan-
marks Statistik, 2016; Kebenhavns Kommune, 2015), which shows that the plan reaches a ca-
pacity of 15.000 inhabitants on the 700.000m2 net internal area (NIA), which is approximately
7500 dwellings. In addition, 50.000m2 is allocated for circulation, fire escapes, lobbies, storage
and technical amenities, which cover a total of 750.000m2 gross floor area. Business program
equal approximately 50.000m2 gross floor area (GFA), while retail and detail program equal ap-
proximately 150.000m2 GFA. Public amenities equal approximately 50.000m2 GFA, this includes
schools and kindergardens as well as cultural institutions. The remaining 50.000m2 are allocated
as ‘buffer’ to ensure a programmatic flexibility in case of change in the demographic tendencies.
This space could also be used for multi-storey parking garages for the residents and businesses. As
the numbers show a significant need for parking area, 25.000m2 of the flexible program must be
used for parking, but this can be used for a double utilization of 100%. This means that the parking
for residents and business can be shared as these programs require parking in two different time-
spans throughout the day. Underground parking is considered economically viable, since the real
estate prices in the area will be quite high, equivalent to Nordhavn of approximately 30-40.000
per m2.A majority of the parking must be underground which will probably be limited to one floor
below ground level, since the island is artificial. This is to utilize the area above ground for more
beneficial purposes in both an architectural, social and economic sense. It would be unwise to
estimate a larger area for parking than what is suggested here, as the advancement in disruptive
technologies i.e. self-driving cars accellerate exponentially and will render current parking norms
completely obsolete.

Transportation Trips Parking Lots Parking Space NIA
On foot 7.560 0 0

Bicycle 7.140 17.700 21.240

Public transport 2.520 0 0

Car passenger 4.620 0 0

Car 18.900 8.250 97.500

Other 1.260 0 0

Total 42.000 25.950 118.740m?2
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This diagrams illustrates the infrastructural nodes, the‘re the Nordhavn tunnel meets

Refshale Island. It Also it propose an extension of the efisting network of bicycle high-
ways, with a connection to Kastellet to the west and acrggs Middelgrundsfortet to Nor-
dhavn, to the north. The bicycle connections compliment‘E]e ring-road connection and
together these connections replace the need for a metro tghnel. Finally a connection is
proposed for the Amager Resource Center, which will be Cépenhagen’s ski resort. The
purple circles indicate the criticial points of contact (Jenser;z;2010). This is where infra-
structural problems and potentials are concentrated and th highest traffic frequency
is expected. The access ramps for the tunnel are dimensioned for a speed of 90km/h to
approximately 300m in lenght. The Tunnel Ville-Marie in Mon:-treal, Canada was used for

reference as it was one of the few high-ways from the 196Q% that ran underground to
avoid destroying urban fabric (montrealroads, 2016). =
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Mobilities Network

Planned Tunnel srnin

Access Ramp .-

Public Road e
Private Road e

Bicycle Lane
Pathwalk

This illustration shows the new main public roads, bikelanes and pathwalks. As exampli-
fied in the principle sections, on the following pages, pedestrians and bicyclists can travel
comfortably wherever cars have access. The orange bicycle lanes and yellow pathwalks
on this illustrations indicate where bicycles or pedestfians have exclusive access. Within
the urban fabric, only private cars with errands or parking permit are allowed. The public
main roads (boulevards and esplanades) allow two-way traffic for all mobilities, while the
alleys and streets allow one-way traffic for cars on shared-space roads. Contrary to the
planning (Kebenhavns Kommune, 2015), it is recommended to avoid building extending
the subway metro for this thesis. Instead self-driving busses with BRT integration in the

tunnel would be very effective in a density as this ptan suggest. With the complimentary @

bicycle highways, a metro station is no more than Smin away.

ILL. 96 Diagram of the mobilities network proposal
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Principle Sections

PLINTH BIKE AND CAR SHARED PRIVATE
PARKING SPACE GARDENS

90M

The following principle sections show four typologies of urban mobilities, which represent four
different urban spaces and infrastructural solutions to the mobilities network. They afford different
modes of transport but prioritize pedestrians first, then bicycles, public transport and at last cars.
The streets and mobilities strategy is oriented towards public and private transport by car, since
the planning of Nordhavn tunnel is for cars and due to the technological advances in self-driving
cars, examplified with the planned self-driving busses in Aalborg from 2018 (Ingenigren, 2016).

They Alleys’ are narrow streets, meanding in between the building volumes. These are dimen-
sioned to allow cars with special errands as well as parking for residents on the southern half

96 ILL. 97 Principle Section of the Alley
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of the road, shaded by the apartment buildings. The alleys are designed as shared space with a
maximum speed of 30km/h, with consideration for families and social gatherings.

The ‘Main Street’is a long slightly curving promenade, stretching from the south-western corner at
the entrance to Refshale Island, past the B&W Halls, connecting to the ‘Coastline Esplanade’ ocean
promenade at the north-eastern corner. This is a shopping and promenade street that continue
through various densities and urban squares which provide various spacial experiences and views
through the new urban neighborhood. A majority of the detail and retail programs are concentrat-
ed around this street and so are the urban squares.

ILL. 98 Principle Section of the Main Street 97



Principle Sections
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The Coastline Esplanade starts at the southern part of Refshale Island, stretches along the coast
to the easternpart of the island and splits; cars towards east and the Nordhavn Tunnel, while bicy-
clists and pedestrians can continue the ocean promenade to the north and along to the west coast
until they return to the island’s southern entrance. Along the coast is a wide promenade sidewalk
for pedestrians, this is dimensioned so two couples can pass eachother without separating. Next
to the promenade is a two-way bikelane and a two-way road with a maximum speed of 40 km/h.
Towards the buildings are a wide sidewalk and a private plinth with space for a small garden or
terrace with a view towards @resund and Sweden across the ocean.

98 ILL. 99 Principle Section of the Coast Esplanade
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Throughout the plan, the Boulevards define a grid structure to organize the otherwise organic
shaped urban fabric. The boulevards span from north to south and cross from east to west, with
connections to the Nordhavn Tunnel north and east from the B&W Halls (see illustration on page
97). These main connections provide the capacity for a majority of the traffic for automobiles and
public transport.

This section has demonstrated the urban spaces, infrastructural connections and parking capacity

required for a well functioning infrastructure for the new neighborhood. The following chapter
contains the thesis’ conclusion and reflection.

ILL. 100 Principle Section of the Boulevards 99



Master Plan :

-

Access to Ng

U}

i
r

Ll

[
"
L

(

10 30 50 100

Bikelane

- Esplanaden
A‘{f&\ Bridge
N






athe 2

T?;

ILL. 102 Visualization of the Centrat:Squa




]

s 73

i

_____




Chapter IV - Conclusion and Reflection

Conclusion
Reflection
[llustrations Index
Bibliography



2 2 222 22222
oSS S S
oooossooooe
oosooosooe
2 2 2 2 2 22
e 2 2 2

> 2 2 2 2 -

2 2 2 2 2 =
g

> 2 2 2 2 5

> 2 2

> 2 2 2

S 2 =

> 2
-

>

o

> o =
o 2 2 2 2 2 2 2
0000000 000

Sessesseeses

0“ > oo
>ooooooOooos
L L 2 L 2L 2 2 o o g

> <> 000 s






Conclusion

This thesis set out to discover the optimal method for the design of a dense, functional and com-
fortable human habitat with the following research questions:

« What are the requirements of growing contemporary urban population and how can an in-
creasingly densified city meet these?
* How do you design for densification with quality?

The aim was to design quality housing and urban spaces that would provide its inhabitants with
sufficient daylight, comfortable microclimate, abundant green spaces, safe and efficient infrastruc-
ture and plenty of social and public amenities. This thesis established the necessary knowledge
for a method to design a dense urban neighborhood with high quality dwellings. The design pro-
posal resulted in approximately 7000 flexible quality apartments with an average size of 100m2
and provided an abundance of green spaces and recreational amenities for a vibrant and healthy
private and public life.

The process took departure in the urban plannning discourse in Copenhagen, site analysis and
historical context, which lead to the a theoretical analysis. The parametric design method evolved
from this process and started to shape the strategy,design and mobilities solution. Finally this was
assembled in a design proposal with a capacity of 15.000 inhabitants including public amenities
and other necessities, but as the design progressed, the scale became increasingly smaller and
this revealed unforeseen challenges. The parametric design methodology, with basis in Pedersen’s
(2011) and Maas’ (1998) theories, was quite effective at the urban scale, but it couldn’t properly ac-
count for qualitative parameters at or below the architectural scale, which required utilizing the-
ories from Koolhaas (1994) and Gehl (2010). When the design process had reached the buildings’
interior, the initial parameters where no longer relevant and the method could not account for
tactillity, traditions of material use, cultural color preferences, light settings, historical identity and
other parameters that have a significant impact on the user’s everyday life. Gradually through the
process, it became clear,that the design had to relate closer to the user. The design process had to
be more empathic and this parameter was not quantifiable. By returning to Gehl’s theories (2007;
2010), it became obvious to empathize with the hypothetical users, by visualizing the inhabitants’
lives unfolding in the urban spaces and buildings. This was the necessary parameter of empathy
that would turn the design from diagrams and large plan drawings, to homes and backyards for
people’s lives to flourish.

The process of writing this thesis unveiled how important it is to avoid designing architecture for

architects or urbanism for urbanists, but instead to empathize with people that inhabit and use the
spaces or in other words; to design cities for people.
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Reflection

This thesis aimed to produce the design material equivalent to a master plan competition pro-
posal, but with the methodological,analytic and theoretical foundation of an academic thesis. The
work included a vision and concept, accompanied by analysis and case study, then followed by a
design proposal with strategy and development principles. The parametric design method was an
effective tool to organize public and private spaces even though it showed to have its limits in
terms of tactility and attention to detail.

Paradoxically, the process included numerous challenges in limiting the thesis,as many ideas and
elements where interesting to include, and all seemed important. Prioritizing these ideas was
increasingly challenging, as | wrote by myself and received only minmal feedback from fellow
students. In contrast, a group project would have undergone much more critique on an everyday
basis. Fortunately my supervisor provided constructive feedback and more so than my own, but
discussions where limited, as there were few to discuss with. On the other hand, this made deci-
sion processes faster and the main idea could be explored in a more uncompromising manner, in
the design proposal. Some elements as the theoretical analysis could have been ellaborated more
thorough in a more comparative and critical analysis with focus on the benefits and disadvantages
of each theory.

Had the thesis been less limited in time and focus, it would have been interesting to continue
down in scale and design interior plans, materials and landscaping, now knowing the importance
of these elements. The tactility, that was inevitably lacking in the largest plans and diagrams,
would be interesting to explore and carry through in the design, and even more so than in the
material catalog. The history of Refshale Island should be evident by utilizing the industrial mate-
rials in new construction, as described in the material catalog (see page 93). It would emphasize
the historical background for the island and provide an identity to the new development, that
otherswise might not relate to its users. If this had been a real project, the next step would have
been to design and detail interior drawings and prepare these for the construction. It would have
been interesting to choose materials, windows, doors, furniture and fixture. Furthermore, the de-
velopment strategy could have benefited from a timeline,to map out the development process in
detail. It would divide the process into development phases and provide more tangible solutions
future problematics and it could provide strategic alternatives to planning in case of socioeco-
nomic changes or changes in the demographic that would render the original problem statement
obsolete. As mentioned, the timeline could also contain alternatives to the design at the anchor-
point, to which in a hypothetical case could be chosen by user involvement or focus group. The
B&W Halls have a strong historical significance at the island, which deserve a section for itself,
but in the design proposal it was described as B&W Student Housing (see masterplan p. 100). This
proposal could have been detailed as a design proposal itself, by placing student dorms as modu-
lar blocks inside the large steel structure of the halls, in fact a similar proposal has been done by
BCVA Architects. Inside the smallest of the two halls could have been a covered garden similar to
the Jardin Des Fonderies in France, which is a beautiful garden designed within the structure of
two old industrial halls (see illustration 103 on page 109).
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As society changes rapidly, especially with disruptive innovation in Information Technology, it
would be interesting to explore innovative solutions that relate to the profile of Denmark and as a
sustainable country and city. Among these technologies, the timber structured ‘Wooden Skyscrap-
er by C.F. Meller architects is interesting, as the structure could be implementable in the modular
design of this plan. It would be a sustainable way to innovate in architectural construction and
provide to the plans of making Refshale Island Co2 neutral (Thiemann et. al. 2015). Accompa-
nied by prefabricated strawbale walls, as provided by the Modcell Straw Technology company it
could create an entirely new way of constructing houses that would significantly decrease Co2
emissions from construction. With robotic and fully automated production processes, this would
be an ideal alternative to conventional construction techniques. Furthermore, the design could
have implemented sustainability with DGNB standards or even systems to make the entire island
self-sustainable. By utilizing the existing windmills and integrate internal water recycling systems,
the island would become self-sufficient with electricity and water. By utilizing the green spaces for
urban farming and even egg production, the entire Refshale Island could be an example of local
sustainability, turning the former industrial wasteland into its opposite.

With specific regards to the design, the anchor point could have merged better with the context
by established roots in the urban fabric to avoid over sized open spaces. The anchor point could
have related more to the B&W Halls, perhaps lean into the halls and create a large hybrid struc-
ture together. The large square north of the anchor point between the B&W Halls could have been
programmed better and utilized for development or an extension of the B&W park. The next step
would be to make a series of principle plans in 1:100 with details of the urban spaces, the material
and the synergy between ground floor and urban spaces. It is of upmost importance for this urban
development to function as an urban habitat, that retail and detail is sufficient for the inhabitants
needs and provide a vibrant citylife with diverse commercial interests that differentiate and out-
perform large retail interests as shopping malls and their equivalents.

The rapid changes of society, increase the necessity for cities to be resilient and adaptive. A way
for future cities to accomodate this change is for urban designers to look into the pioneering pro-
fessions in disruptive innovations and adapt the mindset that will provide strategic planning and
adaptivity into the design of cities

ILl. 103 Photograph of the Jardin Des Fonderies in France 109
ILl. 104 Photograph inside the Jardin Des Fonderies in France
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