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Personal introduction

My name is Luuk van Ingen. I grew up in Uden, a 
village in the southern part of The Netherlands. 
Even before starting secondary school I was 
thinking to become an architect. After secondary 
school I choose to study built environment 
on the University of Applied Science in 
‘s-Hertogenbosch. During this study, I choose 
architecture as a specialization. During the 
graduation period, in collaboration with former 
classmate Jeroen Strik, a transformation research 
was done for two abandoned office towers. 
This research resulted in a design that consist 
lifespan resistant apartments. After graduating 
I continued studying Architecture, Building 
and Planning at the University of Technology in 
Eindhoven.

My architectural ambitions are not officially 
stated. However, there are some clear personal 
choices I constantly apply when I start designing. 
First is the use of a big entrance hall which 
contains a high ceiling, preferably transparent. 
Like Corbusier stated in his definition that 
architecture is a game between volumes and 
light, it is naturally applicable for a space like that. 

Such a space can be used for indoor gardens, 
what I prefer to apply in every design. In this 
situation the coming users have the opportunity 
to have a short “park bench moment” regardless 
of the weather conditions outside. 

Beside the indoor garden, the roof is in most 
cases only used as a shelter from rain, wind, 
temperature and unauthorized persons or 
animals. In my opinion that is a shortcoming and 
does not use the opportunities a roof could have 
at all. Some examples are collecting rainwater, 
creating a roof garden or a private terrace. And 
if those opportunities are not feasible for some 
reason, the surface is still useful for solar cells. 
Therefore the roof should be used as a fifth 
facade.

“The roof should be used as a 
fifth facade.”

Finally, in November 2016 I visited Dubai with 
other students. Despite the fact I am sceptic 
about the amount, dimensions and the motives 
of those building projects, there is no better way 
to judge that by seeing it with your own eyes. Of 
course I went to the 450 meter high balcony of 
the Burj Khalifa and naturally I was impressed 
and I enjoyed the visit of this building. However, 
the sceptic feeling did not change. I am still 
asking myself why someone put so much effort 
to build anything with such a height? In terms 
of efficiency the Burj Khalifa is in my opinion an 
example of the contrary. Nevertheless designs 
that consist of several layers is one of the basic 
principles to create more space and to use it more 
efficiently. Therefore I would say that building 
projects should be multilayered, however not 
unlimited layered.

“Building projects should be 
multilayered, however not 

unlimited layered.”

(Figure 1)
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Abstract

Vertical Relaxation is a new leisure concept for 
the year 2030, developed through a research 
to the current and future leisure expectations. 
With the results of the research an architectural 
design implementation is developed. 

The leisure concept is focussed to the 
improvement of the human environment 
and lifestyle. Because of the growing world 
population and urbanization and the increasing 
development of stress related problems, the 
need for an efficient use of leisure is increasing 
as well. The main question is developed as 
how could a new leisure concept improve the 
human environment and lifestyle with the 
implementation of an architectural design?

To widen the target group Vertical Relaxation 
mapped the different kind of target groups and 
focussing on highly dense urban environments. 
Through a studio research, the specific location 
for the design implementation is chosen to 
be located in New York City. A research to the 
specific location is made, by mapping the dense 
areas. The research made clear that Manhattan 

has a dynamic population and has twice as 
many people on daytime in comparison to the 
night. The subway is the most important way 
of transportation people daily use to come to 
Manhattan. Therefore the leisure concept is 
focussed on one of the busiest subway stations 
in Manhattan, which is 14 Street/Union Square. 
Union Square Park has in southeast corner 
a triangular spot, consists of some trees and 
benches. This spot is completely secluded from 
the rest of the park by its surrounding roads. This 
spot has many potential to improve.

Vertical Relaxation also researches the required 
urban transformation of the near future and 
the fourteen patterns of Biophilic design. All 
the information is collected and this research is 
applied on a design development. 

The design development consists of a conceptual 
process first. In here several developed ideas are 
mapped for the specific location. These concepts 
combined creates a new concept, which is an 
asset for New York City. The design development 
continues with a shape study and a structure 

development. Finally, the program research is 
done, which results in a specific program of the 
leisure concept on the specific location.

Finally, the research and design development 
resulted in an architectural design in the 
southeast corner of Union Square Park in 
Manhattan, New York City. The design includes 
a transformation of the current subway station, 
a park extension and a mix of facilities to meet 
with the acquirements of Vertical Relaxation. 
This will be elaborated through a master plan 
analysis, approach impressions, park impressions 
and the maps with the facility impressions. In the 
end, this architectural design should encourage 
architects and building engineers to build in a 
more sustainable way, whereby human health 
should have a main focus.
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Introduction

Vertical relaxation is a new leisure concept which 
is the result of the research executed during the 
graduation studio the Future of Leisure. Beside 
the concept that is developed, it also shows an 
architectural design as in a highly dense urban 
environment that fits the future expectations 
of leisure in 2030. This design should even 
encourage architects and building engineers 
to build in a more environmental way whereby 
human health should have a main focus.

Problem Statement
The current leisure trend is one that is 
concerning. In general, the amount of leisure 
time is decreasing (Loon, M. (2008). The amount 
of leisure moments is reducing and the amount 
of minutes for every leisure moment is reducing 
as well. The leisure which remain will more and 
more be used as optimal as possible. Leisure time 
could be therefore considered as “qualitime”. 

In addition, stress related problems are 
increasing. Nowadays, fifty till sixty percent of 
all lost working days can be attributed to work 

related stress (OSHAD, 2016). In Europe the total 
costs of mental health disorders are estimated to 
be 240 billion Euros per year. The U.S. businesses 
squander billions of dollars every year on lost 
productivity due to stress related illnesses 
(Browning, 2014). 

In the future, this stress increasing problem will 
only become bigger. The estimation is that in 2050 
more than 9 billion people will live on this planet. 
This means a growth of 1,5 billion in comparison 
with the current 7,5 billion people on this planet 
(Worldometers, 2017). About 70 percent of this 
world population in 2050 will live in urban areas. 
It means that future cities have a huge task to 
manage these predictions. Cities are therefore 
on the edge of a new age. Creating new cities 
which are eco-efficient, use renewable energy, 
have less CO2 emissions, recycle all producing 
garbage and have environment friendly traffic 
management is the major challenge they will 
have (Hajer, 2014).

Biophilic design is mainly a good way to reduce 
these increasing stress, improve cognitive 

function and creativity, improve our well-being 
and expedite healing. Design that reconnects 
us with nature is essential for providing people 
opportunities to live and work in healthy places 
and spaces with less stress and greater overall 
health and well-being (Browning, 2014).

Together, the effects of the current leisure trend, 
the stress increase, growing world population, the 
challenges cities will have and the introduction 
of biophilic design have one overall incentive: 
improving the human environment and lifestyle. 
This should have a main position in the built 
environment with a closer look for the future 
challenges the world will have. Currently building 
regulations which requires a certain amount of 
daylight, ventilation and insulation are developed 
with the aim to improve the health conditions 
of their users. It is important to have these 
regulations, however, they are mainly considered 
as rules, standards or even restrictions for new 
designs. Therefore the position of human health 
applied in the built environment seems to be 
forgotten.
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Research question
Improving the human environment and lifestyle 
is possible in many ways and is too broad for 
this research and not specific described. First it 
would be useful to make this description more 
specific and state it as a research question. The 
intended improvement will be done through a 
research with the aim to develop a new leisure 
concept for the year 2030. The results of this 
research are useful for a design process and will 
be implemented in an architectural design. The 
research question is therefore described as:
How could a new leisure concept improve 
the human environment and lifestyle with its 
implementation of an architectural design?
It is important to state that this research question 
searches for a contribution. There is not a single 
solution for the described problem statement. 
Therefore the design could be considered as an 
possible example and not as the only possible 
result. 

Sub questions
The research question could be divided, which 

results in the sub questions. The first sub question 
focuses on what is the leisure development 
till 2030? The development of leisure will be 
described more in depth, in addition to the 
developments that were briefly described above. 
Hereby the definition of leisure, a personal 
definition of leisure and the leisure expectations 
are described. Finally, the leisure concept for 
2030 is introduced and explained.
The second sub question is formulated as: what 
is the specific design location? As stated above, 
the growing world population is considered as an 
increasing problem. In the future, an increasing 
amount of places in the world have to manage 
with an extremely high amount of people. 
With this question the specific location will be 
introduced and analysed in different ways.
The final sub question is formulated as: what 
is a human healthy environment and lifestyle? 
This question will be elaborated in two different 
parts. The first part is a concise explanation of 
the transformation the urban area needs to have 
and its application for this architectural design. 
The second part is a concise explanation of the 
use of biophilic design and its application.

Research goal
The main research goal can be divided into 
different smaller goals. The first is to gain insight 
in the leisure development and expectations, 
which results in a new leisure concept in 2030. 
The second goal is to gain insight in the urban 
transformation the urban areas need to have 
for the near future and insight in biophilic 
design and its application. The main goal of this 
research project is to implement these goals 
to an architectural design process to come to 
an architectural design in a highly dense urban 
environment.

Importance of the thesis
This thesis consists of a research with an 
architectural design. The importance is to show 
a possible contribution of architecture with 
the improvement of the human environment 
and lifestyle. This could encourage architects 
and building engineers to prioritize the human 
lifestyle in their work.

RQ: 
How could a new leisure concept improve 
the human environment and lifestyle with its 
implementation of an architectural design?

SQ I: What is the leisure 
development in 2030?

SQ II: What is the 
specific design location?

SQ III: What is a human 
healthy environment?

Figure 2)
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Research to the future of leisure

Definition of leisure
The first research is a search for the expectations 
of leisure in 2030. To start with that research, a 
definition of leisure needs to be given. In many 
cases the definition of leisure time is considered 
partly or entirely as spare time or free time. 
Therefore some definitions of leisure and 
definitions of spare time are collected at the top 
of the next page.

On the one hand all definitions have some 
elements in common, on the other hand they 
differ partly or even entirely. An explanation for 
these leisure definitions could be the fact that 
the definitions are based on three different 
categories: leisure as time, leisure as activity and 
leisure as state of mind (Hurd A.R., Anderson 
D.M., 2017).

Leisure as Time
Leisure as time is used to indicate the time which 
is free from obligations, work and tasks required 
for existing. Leisure time is the residual time. 
Some consider it as the constructive use

of free time, while others view free time as all 
nonworking hours. Only a small amount of time 
spent away from work is actually free from other 
obligations that are necessary for existence, like 
sleeping and eating.

Leisure as Activity
Leisure as activity are the things people do 
during their free time, for example relaxation, 
pleasure, meditating and participating in sports. 
This definition simply states that certain activities 
qualify as leisure because they take place during 
time away from work and are not engaged in for 
existence. However, it is extremely difficult to 
come up with a list of activities that represents 
leisure and everyone agrees.

Leisure as State of Mind
This definition is much more subjective and 
it considers the individuals perception of an 
activity. Concepts such as perceived freedom, 
intrinsic motivation, perceived competence and 
positive affect are critical to determining whether

an experience is leisure or not.
Perceived freedom refers to an individual’s ability 
to choose the activity or experience in that the 
individual is free from other obligations as well 
and has the freedom to act without control from 
others. Perceived freedom involves the absence 
of external constraints to participation as well.
Intrinsic motivation means that the person 
is moved within to participate. The person is 
not influenced by external factors, like people 
or reward, and the experience results in 
personal feelings of satisfaction, enjoyment and 
gratification.
Perceived competence refers to skills people 
believe they possess and whether their skill levels 
are in line with the degree of challenge inherent 
in an experience. Perceived competence relates 
strongly to satisfaction.
Positive affect refers to a person’s sense of 
choice, or the feeling people have when they 
have some control over the process that is tied 
to the experience. It refers to enjoyment and this 
enjoyment comes from a sense of choice.

(Figure 3)
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Definitions of leisure:
Time available for ease and relaxation.1

Time when you are not working and can relax 
and do things that you enjoy.2

The Time when you are not working or doing 
other duties.3

Time when one is not working or occupied; 
free Time.4

A space of Time to do whatever one desires. 
Something everyone want but cannot obtain due 

to work, school or other obligations.5

1 Farlex, 2017, 2 HarperCollins Publishers, 2017, 3 Cambridge University Press, 2017
4 Oxford University Press, 2017, 5 Urban dictionary, 2017

What may be a leisure experience for one person, 
may not be for another person. Whether an 
experience is leisure depends on many factors. 
Enjoyment, motivation and choice are three of 
most important of these factors. When different 
individuals engage in the same activity, their 
state of mind can differ drastically.

Personal definition of leisure
My personal definition have much in common 
with the consideration of leisure as state of mind. 
Simply because a leisure experience for one 
person could be an obligation for another person. 
Consider something as leisure is some kind of 
activity during a certain time, but truly calling 
it leisure depends on the feeling the person 
will have while doing it. Enjoyment, motivation 
and choice are the three important factors that 
determine whether it is leisure or not (Hurd A.R., 
Anderson D.M., 2017). 

My personal definition of leisure therefore is 
described as a certain activity during a certain 
time and are rated by factors like enjoyment, 
motivation and choice that it creates.

Expectations of leisure in 2030
The expectations of the leisure development 
are shortly introduced above. The amount of 
leisure moments and the amount of minutes are 
decreasing. The leisure which remain will be more 
used as optimal as possible. The optimal way of 
spending this decreasing leisure time is dividable 
in two parts who are continuously connected. On 
the one hand is the part of ‘delay’, that people 
spent their leisure time for relaxation, resting or 
peaceful experiences. On the other hand is the 
part of ‘acceleration’, that people spent their 
leisure time for extreme and thrill activities. 
People in general are shifting between those two 
parts and desires for meaningful experiences 
(Loon, 2008). To maintain the coming meaningful 
experiences the expectation is that this shifting 
will be quicker and extremer.

The growing demand for experiences has 
recently made big changes and the term 
experience economy came up. The last decades 
many things are automated which creates more 
space for emotions and imagination. People 
attach themselves more and more to stories and 
experiences. The economy responds to these 
trends. While the experience economy was 
mainly focussed on the massive experiences, the 
modest experiences will be the new trend. As the 
world is getting more more accessible for a wider 
audience, the demand for small scale leisure 
activities is increasing. In addition, the demand 
for nature experiences is increasing as well. Due 
to the growing urbanization, people are more 
looking for relaxation and space in a natural 
environment (Loon, 2008).
The scenery will develop itself into a landscape 
of recreation. Quality, variation and appropriate 
and innovative recreation will be important in 
future and is able to manage the extreme shifting 
between different kinds of recreation. To get 
insight in this future landscape, an approximation 
of the target groups is useful (Loon, 2008).

Personal definition of leisure:
“Leisure is a certain activity during a certain 

time and are rated by factors like enjoyment, 
motivation and choice that it creates.”

(Figure 4)
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Leisure concept for 2030
Experiences are considered as the incentive for 
the recreation activities. That is why the target 
groups are divided according to the experiences 
or motives. The behaviour of recreation gets 
more divers and future leisure concepts should 
match with that demand. Five target groups are 
created according to their motives. 

The first group is “convivial”. This target group 
is mainly for short and passive activities to 
have fun. The second group is “escaping”. This 
group is mainly to have joy by leaving the daily 
routine. A green environment is the scenery to 
have a moment of relaxation. The third group is 
“interest”. This group wants to learn from visited 
natural or cultural activities through descriptions, 
stories and excursions. The fourth group is 
“affection”. This group has a great preference 
to be in nature. The last group is “challenge”. 
This group wants to have more physical and 
challenging effort.

People spend their leisure time with different 
motives and could belong to different target 
groups. The leisure concept should therefore 
offer a diversity of experiences that gives the 
users a selection of choice. Preferably this leisure 
concept should be in the direct environment of 
their home or work (Loon, 2008).

Studio Research
During the group research of the graduation 
studio five different themes for leisure concepts 
were made. The leisure concepts were divided 
into sports, food, city, water and nature. Every 
theme contains fifteen concepts divided over the 
world to search for differences and similarities 
and together shows a collage of 75 leisure 
concepts. Those five themes have some relations 
with the five target groups. Nature and water are 
in relation with every target group in case for a 
leisure concept. Food has a connection to the 
target groups convivial and interest. City has a 
connection with interest. And finally, sport has a 
connection with challenge. Because an extreme 

shifting between the target groups is expected, 
the application of every theme in the leisure 
concept is useful, regardless this application is 
present in a strong way or not.

Besides the connection of the studio research 
themes and the target groups, one of the 75 
concepts is chosen as location for the architectural 
design. This concept  is the New York city skyline. 
This highly dense urban environment meets the 
requirements of the leisure concept.

As an in-between and a meander towards the 
leisure concept, a quote about the future of 
leisure was given by Dr. Ulrich Reinhardt on the 
TED in Berlin in 2012. This quote was “maybe we 
should not just think about what the future will 
look like, but rather how we want the future to 
be like”. This quote is an inspiration for the future 
leisure concept. It is not only a combination of 
results and expectations from researches, but 
desires and interests as well.

LESS LEISURE TIME

INCREASING POPULATION 
AND STRESS

RELAXATION

ACTIVE

INCREASING 
SHIFTING

GETTING EXPERIENCE

MODEST 
ACTIVITIES

NATURE 
RELATED QUALITY

VARIATION

INNOVATIVE

APPROPRIATE

USE OF REMAINING LEISURE DEVELOPMENT LANDSCAPE OF 
RECREATION

NEW TRENDSLEISURE DEVELOPMENT

(Figure 5)
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In short, the leisure concept needs to off er a 
diversity of experiences to its users. Therefore, 
the leisure concept should be a combinati on 
of diff erent acti viti es and create a selecti on of 
choice. The leisure concept will mainly focus on 
the growing demand for relaxati on and nature 
environmental space.  Moreover, this leisure 
concept should be in a direct environment of 
many homes and work areas to reach as many 
people as possible and increase the functi on 
of the concept. The specifi c locati on will be 
somewhere in a highly dense urban environment 
in New York City. To provide diff erent experiences, 
the concept will consist of a mix of faciliti es 
stacked in verti cal way. This results in the name 
of the concept: verti cal relaxati on.

“Maybe we should not just 
think about what the future will 

look like, but rather how we 
want the future to be like”

(Reinhardt, 2012)

LOCATED IN A 
DENSE URBAN AREA

SELECTION OF 
CHOICE

FOCUS ON NATURAL 
ENVIRONMENT

DIVERSITY OF 
EXPERIENCES

CONCEPT REQUIREMENTSTARGET GROUPS

CHALLENGE
ESCAPING

CONVIVIAL

AFFECTION INTEREST

ABILITY TO SHIFT BETWEEN 
TARGET GROUPS

(Figure 6)

VERTICAL RELAXATION

FOOD

SPORT

CITYWATER

NATURE

THEMES APPLIED ON CONCEPT LOCATION SELECTED 
OUT OF 75 CONCEPTS

NEW YORK CITY
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Research to the location

The improvement for human lifestyle and its 
environment should be done in a dense urban 
environment for two reasons. First is the growing 
number of areas that have to cope with the 
increasing world population. Second reason 
is to emphasize the size of the target group as 
much as possible. By choosing a dense urban 
environment, a big target group is able to use 
and have advantage of this new leisure concept. 
Through the studio research the decision is made 
to choose New York City as the leisure concept 
location. But what is the specific location?

New York City is divided in different districts. 
The most dense district is Manhattan and has 
a residential population of 1,6 million people. 
Moreover a daytime population in Manhattan is 
approximately 3,94 million people. This extreme 
amount of daily in and outflow is mostly caused 
by its commuters. Other causes are local trip 
visitors, out of town visitors, hospital patients and 
commuting students. It means that more than 
half of Manhattans daytime population does not 
even live in Manhattan. These commuters need 
to find a way to come to Manhattan every day. 

For half of all commuters the subway is the prior 
way of transportation that they use. It means 
that almost one million people goes in and out 
Manhattan on a daily base by subway (Moss, 
2012).

Selecting for a specific location in Manhattan it 
already meet to highly dense urban environment. 
However, select a location on or nearby a busy 
subway station, creates a target group as large as 
possible. Therefore the top ten busiest subway 
locations are composed in a map including the 
daily number of visitors. Out of this top ten the 
specific location will be 14 Street / Union Square. 
The first reason is that this location already 
has a park or green spots above the ground. 
Current passengers and users are in that case 
familiar with the green area, park function and 
its facilities. The second reason is the secluded 
triangular spot, surrounded by the roads Union 
Square East and East 14th Street. This location 
is quite small, contains some benches and trees 
and is completely secluded from the rest of the 
park. Third reason is the current state of this 
subway station. At some points the platform has 

a wide of two metres, which is not helpful for the 
safety of the subway station. 

In short the location Union Square Park is located 
in a highly dense urban environment in the 
middle of Manhattan, whereby the current park, 
the secluded triangular spot and the subway 
station has many potentials to improve. Union 
Square will be therefore the specific design 
location. 
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(Figure 10)
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NYC TOP 10 BUSSIEST 
SUBWAY STATIONS   
          
1 TIMES SQUARE / 42 STREET 
 (204.908 passengers/day)
2 GRAND CENTRAL / 42 STREET 
 (157.899)
3 34 STREET / HERALD SQUARE 
 (125.355)
4 14 STREET / UNION SQUARE 
 (109.472)
5 34 STREET / PENN STATION 
 (92.693)
6 34 STREET / PENN STATION (A,C,E)
 (85.634)
7 59 STREET / COLUMBUS CIRCLE
 (74.572)
8 LEXINGTON AVENUE / 53 STREET
 (70.606)
9 FULTON STREET 
 (69.444)
10 LEXINGTON AVENUE / 59 STREET
 (69.332)

(Figure 11)
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UNION SQUARE PARK - NEW YORK CITY
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(Figure 12)
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FROM E14 ST IN EAST DIRECTION

FROM BROADWAY IN NORTH DIRECTION FROM 4TH AVENUE IN NORTH DIRECTION

FROM UNION SQ EAST IN SOUTH DIRECTION

(Figure 13)
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CENTRAL POSITION IN THE PARK 
IN EAST DIRECTION (Figure 14)

PARK IMPRESSION WITH THE EQUESTRIAN 
STATUE IN NORTHWEST DIRECTION

PARK IMPRESSION WITH THE EQUESTRIAN 
STATUE IN NORTHEAST DIRECTION

PARK ENTRANCE FROM E14TH ST
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PLATFORM WITH VIEW ON THE MEZZANINE

THE MOST NARROW PART OF THE 
PLATFORM

THE GAP FILLERS IN THE PLATFORM
(Figure 15)

A BUSY NARROW LEXINGTON AVENUE 
SUBWAY PLATFORM (4/5/6)
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Roads
The infrastructure in most parts of Manhattan 
has a strict grid structure. The names of those 
roads are named by this order, for example 
5th Avenue. The few exceptions makes this 
infrastructure specific. Union Square Park is one 
of these exceptions. It is the only location where 
the thoroughfares 4th Avenue and Broadway 
come together, which explains the name Union 
Square. With the current infrastructure these 
two roads creating a small triangular spot if it is 
enclosed with East 14th Street.

Subways
Under the roads 4th Avenue, Union Square 
Park East, Broadway and East 14th Street are 
situated the three subway lines. The first is the 
Lexington Avenue Line (4/5/6), which is located 
under 4th Avenue and Union Square Park East. 
Under Broadway, with Union Square Park as in 
between, is the second subway line: Broadway 
Line (N/Q/R/W). The third is Canarsie Line (L), 
which is located under the East 14 Street. Due 
to these three lines, Union Square Park results 
in an important junction for subways. The space 
in between, which is entirely under the park 
situated, is partly in use for transfer corridors.

Park
Basically, Union Square Park partly consist of 
green park surface. On the north side, a paved 
square is located and in use for markets. Between 
this market area and the green park a pavilion is 
situated and in use as a restaurant. In line with 
the East 16th Street is the green park surface till 
the equestrian statue of George Washington in 
the middle of the park and in line with Broadway. 
Between this statue and the East 14th Street is a 
square located and in use as a pedestrian zone. 
The triangular spot is completely secluded by its 
surrounding roads.
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Circulation scenario A
This drawing is to show a random walking route 
from a commuter who is using the subway to 
come to his work on the East 16th Street. Once 
arriving the subway station the commuter takes 
the exit along the Union Square East and walks 
adjacent to this road till East 16th Street.

Circulation scenario B
Another scenario is the commuter route B, 
whereby in this case the commuter goes from 
the subway station to East 13th Street. In this 
case it uses another subway exit which is more in 
the centre of the park. From there the commuter 
walks to the University Place to East 13th Street.

Circulation scenario C
During the lunch break many people go for a 
walk for many reasons. In this case a commuter 
takes a short break by walking through the Union 
Square Park. For now, this park user does not 
have many options to have a green walk. The park 
has simply not many paths and a low amount of 
green surface.

(Figure 16)
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Lightstudy of Union Square Park

What is the effect of daylight on the specific 
location? How much direct sunlight has the 
specific location on different times on different 
moments during the year? A lightstudy is an 
suitable way to answer these questions. A 
master plan model of Union Square Park and its 
surroundings was made on scale 1:1.000 and was 
used with a solar simulator to make the results 
of a light study evident. During this research, the 
specific location was filled in the configurations 
for the solar simulation together with three 
different dates. The first one is December 21th, 
the darkest day during a year. The second date is 
March 21th or September 21th. Those two dates 
are equal to each other in that way that both 
dates have an average amount of direct sunlight 
and shadow. The last date is June 21th, the day 
with the most amount of sunlight.

Obviously, Union Square Park is completely 
surrounded by buildings. Shadow will always play 
a part for that. The Zeckendorf Tower is located 
directly on the east from the specific triangular 
spot. This building, with its four characteristic 
towers, has a height of 105 meter. This building 

will cause shadow at least in the morning hours. 
On the south side of the triangular spot is the 
One Union Square South building. This building, 
with a height of 95 meter, will at least cause 
shadow around noon. Between those buildings 
a building with a height of approximately 90 
meters is located. In short it is concluded that 
the specific location has to manage with shadow 
during the entire day.

From this light study a small selection of pictures 
is displayed. The first two show an impression 
of the shadow on the 21th of December around 
10 and 11 am. The second on the 21th of March 
or September around noon and 1 pm. The last 
on the 21th of June around 9 am and 3 pm. The 
shadows from all three aforementioned buildings 
plays a significant role. In the first two pictures 
the specific spot gets almost no direct sunlight 
at all. For this reason the use of alternative ways 
of light, for example artificial light, will be more 
crucial. Nevertheless,  the two pictures belonging 
on the 21th of June have much more direct 
sunlight. It shows a great difference between the 
amount of shadow within six months.

The reason to choose specific these pictures is 
to show that by creating a lifted landscape much 
more direct sunlight will be there. By enlarging 
the current park it could be useful to go to an 
upper level. In this case the target group could 
have more advantage of direct sunlight.

The specific location on the southeast corner of 
Union Square Park has in most cases shadows 
during the days because of the surrounding 
buildings. There is a huge difference between 
the 21th of December and the 21th of June. To 
enlarge the use of sunlight in the design, it is 
useful to focus on the south and west side of 
the location, whereby the west is directed to the 
current Union Square Park. Because the location 
is not in a luxury position in terms of direct 
sunlight the use of artificial light could be useful 
as well. Moreover, a lifted landscape would give 
the opportunity to have a greater advantage of 
direct sunlight for its users.
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21th DECEMBER 10:00 AM 21th DECEMBER 11:00 AM

21th MARCH OR SEPTEMBER 0:00 PM 21th MARCH OR SEPTEMBER 1:00 PM

21th JUNE 9:00 AM 21th JUNE 3:00 PM (Figure 17)
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The required transformation of the urbanization

In the problem statement was already mentioned 
that cities are on the edge of a new age. The 
estimation is that in 2050 about 70 percent of 
the world population will live in urban areas. That 
means that new cities needs to manage this extra 
amount of people. A new transition of the urban 
area is required and is detailed described in the 
book Slimme Steden by Hajer, M. and Dassen, T..

Cities in the antropocene
The relationship between human and nature 
has been changed drastically in the last decades. 
Nature was always considered has the backyard 
of the urban areas, whereby it is still in use as a 
sort of “garbage can”. Nature was considered to 
have a huge resilience.

Today we are more conscious of the results 
during the antropocene. The balance between 
the nature and the urbanization is drastically 
disturbed. The urban areas functioning on fossil 
energy, have a huge water demand, produce 
too much wastewater and garbage. In addition, 
the ‘airpocalypse’ in big cities results in health 

problems by their inhabitants. Moreover 
the surrounding production of agriculture is 
decreasing due to a shortage of photosynthesis 
and results in negative economics affects.

Agenda for the transformation
To come to a plan for a future proof and human 
healthy urban environment it is important to 
know that the stepwise plan is based on the 
current urban problems. This agenda contains 
seven considerations to come for a future proof 
urbanization. These seven considerations are 
briefly explained. 
The first step is to disconnect  the current 
urbanization from the use of resources. It should 
create at least the same amount of welfare, 
with no more than a tenth of the current CO2 
emissions. To succeed this goal it needs to arise 
in a broader social perspective. 
Therefore, the second step, the need for 
a convincing storyline about the future 
urbanization, is essential. This storyline should 
include the qualities urban environment and 
qualities of life. These qualities are determined 

by the metabolism of the current urbanization.
The third step is to use the metabolism of the 
urbanization as a frame for coming decisions. 
To consider the urbanization in ways of 
metabolic streams (water, food and energy), 
the attractiveness becomes visible for human 
development, creativity and exchange. 
The fourth step to achieve the right metabolism 
by focussing on the current infrastructure. 
Design, construction and maintenance of the 
current infrastructure is a reflection of the 
civilians lifestyle. 
The fifth step is not to consider innovations 
as sum of individuals, rather to combine and 
consider these in a social perspective.
The sixth step is to create a new thinking frame 
for a smart urbanization. 
The final step is to consider the urbanization 
from global perspective. The current task should 
create an urban area as a place of exchange, 
inspiration, social mobility, increased quality of 
life including (renewed) nature.
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Design application
Not every step is useful for the design application, 
for example the first step. To disconnect the 
current urbanization from the use of resources and 
acquire no more than a tenth of the current CO2 
emissions is hard to get. Honestly, this is not the 
goal this research has. Besides, these explained 
steps are considerations and should be used on 
global scale. The design is a relatively small spot 
in the middle of a metro pole. Nevertheless these 
considerations are useful for a certain amount 
and more important should the design inspire 
and encourage architects and building engineers. 
This could be done by applying the second step, 
which is to create a convincing storyline about 
the future urbanization. The current urbanization 
is the starting point and with the application of 
the design it will come to a next step that results 
in an innovative urbanization, as described in the 
third step.

The fourth step describes that the current 
infrastructure is a reflection of humans lifestyle. 
The design will change the current infrastructure 
partly by focussing on the human environment 

and lifestyle and will be therefore contribute for 
an innovation infrastructure.

The fifth step describes that innovations should 
be more considered in a social perspective. This 
design could easily apply on this by creating 
parks, squares and space for markets and 
exchange. The advantage to achieve this step 
is that the location is above the subway station 
with 109.000 passengers on a daily base. In 2030 
this number of passenger is expected to be more. 

By applying the fifth step, the sixth step could 
be applied as well. By creating space to express 
critics and reactions from visitors and people that 
pass, a new thinking frame on smart urbanization 
will be developed. Together with the central 
position of human environment and lifestyle and 
increased quality of renewed nature, the design 
will develop into a contribution on global scale. In 
terms of surface it is negligible, however in terms 
of awareness and inspiration it could develop 
into a new trend.

10%

(Figure 18)

STEP 1: ALTERNATIVE WAYS OF 
RESOURCES

STEP 2: CONVINCING STORYLINE 
ABOUT FUTURE URBANIZATION

STEP 3: USE METABOLISM FOR 
NEW DEVELOPMENT, CREATIVITY 

AND EXCHANGE

STEP 4: INFRASTRUCTURE 
IS REFLECTION OF HUMAN 

LIFESTYLE

STEP 5: CONSIDER INNOVATIONS 
IN SOCIAL PERSPECTIVES

STEP 6: THINKING FRAME FOR 
SMART URBANIZATION

STEP 7: CONSIDER URBANIZATION 
FROM GLOBAL PERSPECTIVE
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The use of biophilic design

Biophilic design was already mentioned as a 
possible contribution to reduce stress, enhance 
creativity and clarity of thought, improve our 
well-being and expedite healing. Even with the 
growing world population these qualities are 
ever more important. The definition and use 
of biophilic design is defined in the paper of 14 
patterns of Biophilic design from Terrapin Bright 
Green LLC. These 14 patterns articulates the 
relationships between nature, human biology 
and the design of the built environment.

Before the 14 patterns will be explained, some 
definitions are explained first. To understand the 
context of Biophilic design, nature is defined as 
living organisms and non-living components of 
an ecosystem, inclusive of everything from the 
sun and moon and seasonal arroyos, to managed 
forests and urban rain gardens. Most nature in 
modern society is designed and refers back to 
humankind’s proclivity for savannah landscapes.

Second, Biophilia is humankind’s innate biological 
connection with nature. Human intuition and 
neural sciences showing that connections with 
nature are vital to maintaining a healthful and 
vibrant existence as an urban species. Biophilia 
also helps explain why some urban parks and 
buildings are preferred over others.

Three Categories
The 14 patterns are divided into three different 
categories. The first is nature in the space which 
addresses the direct, physical and ephemeral 
presence of nature in a space. It contains plant 
life, water, animals, breezes, sounds, scents and 
other natural elements. The second is natural 
analogues, which addresses organic, non-living 
and indirect evocations of nature. That contains 
objects, materials, colors, shapes from nature. 
The third is nature of the space, which addresses 
spatial configurations in nature. This include 
our innate and learned desire to be able to see 
beyond our immediate surroundings.

Three mind body systems
Beside these three categories every pattern 
is linked to one or more of three mind body 
systems.  The first is cognitive functionality and 
performance. This encompasses our mental 
agility and memory and our ability to think, learn 
and output either logically or creatively. Strong 
or routine connections with nature can provide 
opportunities for mental restoration. As a result, 
our capacity for performing focused tasks is 
greater than someone with fatigued cognitive 
resources.
The second is psychological health and well-
being. This encompass our adaptability, 
alertness, attention, concentration and emotion 
and mood. This includes responses to nature 
that impact restoration and stress management. 
Empirical studies have reported that experiences 
of natural environments provide greater 
emotional restoration than urban environments 
with limited characteristics of nature. The 
last mind-body system is physiological health 
and well-being. This encompass our aural, 
musculoskeletal, respiratory, circadian systems 
and overall physical comfort.
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Design considerations
Biophilic design is the designing for people as a 
biological organism, respecting the mind-body 
systems as indicators of health and well-being 
in the context of what is locally appropriate and 
responsive. Dense urban environments elevate 
the importance of biophilic design across a spatial 
continuum from new and existing buildings, to 
parks and streetscapes and to campus, urban 
and regional planning. Every context supports a 
platform for myriad opportunities for integrative 
biophilic design and mainstreaming healthy 
building practices for people and society.
 
First design consideration is to identify the desired 
responses and outcome by framing the health or 
performance priorities of the intended users. 
Second considerations is that the interventions 
are based on the needs of a specific population 
in a particular space. A high quality intervention 
may be defined by the richness of content, 
user accessibility and diversity of strategies. 
Combinations of design strategies can create an 
environment that is restorative. Furthermore the 
duration of exposure can occur in as little as 5 to 

20 minutes of immersion in nature.

The use of local timber, climate responsive 
design to create a landscape that resemble the 
climate of the surrounding landscape can each 
be effective strategies in designing for a resilient, 
biophilic experience. Nevertheless a small bio 
diverse savannah like scene will most likely be 
preferred over other areas. Important is that 
applying biophilic strategies are integrative and 
appropriate to the character and density of the 
place, and not just another word for ecosystem 
restoration that does not reflect the human 
biological relationship with nature.

The design patterns should be scaled to the 
surrounding environment and to the predicted 
user population for the space. Size and availability 
of space are two of the most common factors 
influencing feasibility of biophilic design patterns. 
The effect of patterns increase to higher levels of 
biodiversity, yet these benefits do not necessarily 
increase with greater natural vegetative area. 
Therefore small micro-restorative experiences 

that are bio diverse as well are particularly 
effective at engendering a restorative biophilic 
experience.

The 14 Patterns
These fourteen patterns of Biophilic design focus 
on the psychological, physiological and cognitive 
benefits. These are not formulas, but meant to 
inform, guide and assist in the design process. 
These 14 patterns are with its specific design 
considerations composed in a scheme.

P1 Visual connection with nature:
The visual connection with nature pattern 
shows stress reducing, more positive emotional 
functioning and improved concentration and 
recovery rates. Visual preference research 
indicates that the preferred view is looking down 
a slope to a scene that includes copses of shade 
trees, flowering plants etc. This pattern is to 
provide an environment that helps the individual 
shift focus to relax the eye muscles and temper 
cognitive fatigue.

(Figure 19)
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P2 Non-visual connection with nature:
Non-visual connection with nature shows 
reductions in systolic blood pressure and stress 
hormones, impact of sound and vibration 
on cognitive performances, and perceived 
improvements in mental health and tranquillity 
as a result of non-visual sensory interactions with 
non-threatening nature. 

P3 Non-rhythmic sensory stimuli
This pattern has evolved from research on 
looking behaviour, eye lens focal relaxation 
patterns, heart rate, systolic blood pressure 
and sympathetic nervous system activity and 
observed and quantified behavioural measures of 
attention and exploration. It is to encourage the 
use of natural sensory stimuli that unobtrusively 
attract attention, allowing individuals capacity 
for focused tasks to be replenished from mental 
fatigue and physiological stressors.

P4 Thermal and airflow variability: 
This pattern has evolved from research 
measuring the effects of natural ventilation, its 
resulting thermal variability and worker comfort, 
well-being and productivity, physiology and 
perception of temporal and spatial pleasure, the 
impact of nature in motion on concentration 
and a growing discontent with the conventional 
approach to thermal design.

P5 Presence of water:
This pattern shows the visual preference for and 
positive emotional responses to environments 
containing water elements. It results in reduced 
stress, increased feelings of tranquillity, and 
lower heart rates and blood pressure from 
exposure to water features. Also improved 
concentration and memory restoration induced 
by complex, naturally fluctuating visual stimuli 
and enhanced perception and psychological 
and physiological responsiveness when multiple 
senses are stimulated simultaneously.

P6 Dynamic and diffuse light
This patterns is focussed on illuminance of 
fluctuation and visual comfort, human factors 

and perception of light and impacts of lighting on 
the circadian system functioning. 

P7 Connection with natural systems
This pattern shows the awareness of natural 
processes, especially seasonal and temporal 
changes characteristics of a healthy ecosystem.

P8 Biomorphic forms and patterns
A space with good biomorphic forms and patterns 
feels interesting and comfortable. We have a 
visual preference for organic and biomorphic 
forms. This pattern is to provide design elements 
that allows users to make connection with 
nature, so that enhances cognitive performance. 
This pattern could be applied in two ways. First 
as a decorative component, second as integral to 
the structural or functional design. 

P9 Material connection with nature
A space with a material connection with nature 
feels rich, warm and authentic. This pattern is 
to explore the characteristics and quantities 
of natural materials optimal for engendering 
positive cognitive or physiological responses.

P10 Complexity and order
A space with good complexity and order feels 
engaging as a balance between boring and 
overwhelming. Designs expressed as a third 
iteration of the base design with scaling factor of 
3, are more likely to achieve a level of complexity 
that conveys a sense of order and reduce stress. 
On the other hand, overly complex designs may 
result in psychological stress or even nausea. 

P11 Prospect
A space with a good prospect condition feels 
open and freeing and a sense of safety and 
control. The savannah with its open terrain and 
copses of shade trees becomes more favourable. 
Distance of 30 meters is preferred over 6 meters 
because it provides a greater sense of awareness 
and comfort. Prospect is characterized as the 
view from an elevated position.

P12 Refuge
This pattern is to provide users with an easily 
accessible and protective environment. The 
secondary objective is to limit visual access into 
the refuge space. The principle spatial condition is 
protection overhead and to one’s back. Strategic 
placement of the space can also influence quality 
of experience.

P13 Mystery
Mystery characterizes a place where someone 
feels compelled to move forward. It provides 
a functional environment that encourages 
exploration in a manner that reduces stress and 
cognitive restoration. 

P14 Risk and peril
A space with a good risk and peril condition 
feels exhilarating and with an implied threat or 
even mischievous or perverse. The difference 
between risk and peril and fear is defined as the 
level of perceived threat and control. Having 
an awareness of a controllable risk can support 
positive experiences. To intense risk and peril 
conditions may lead to depression and mood 
disorders.
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Natural analogues
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P1 Visual connection with nature:  - Prioritize real nature over simulated nature
    - Prioritize biodiversity over acreage, area or quantity
    - Enable exercise opportunities in proximity to green space
    - Support daily experienced visual connection for at least 5-20 minutes
    - Uphold desired view lines and avoid impeding visual access in seated position

P2 Non-visual connection with nature: - Prioritize nature sounds over urban sounds
    - Allowing daily engagement for 5-20 minutes at a time
    - Integrate non-visual connections with other aspects of the design program
    - One single intervention that can be experienced in multiple ways enhances the impact
    - Design to get simultaneously experiences maximizes potential positive health responses

P3 Non-rhythmic sensory stimuli:  - Occur approximately every 20 minutes for 20 seconds and (for visual stimuli) at least 20 feet away
    - Natural stimuli that is year-round to ensure non-rhythmic sensory experiences

P4 Thermal & Airflow variability:  - Incorporation of airflow and thermal conditions into materials, daylighting and ventilation
    - Designing that allows users to easily adapt their perceived thermal conditions

P5 Presence of water:   - Prioritize a multi-sensory water experience to achieve the beneficial outcome
    - Prioritize naturaly fluctuating water movement over predictable movement or stagnancy

P6 Dynamic & diffuse light:  - Dynamic lighting conditions are helpful for transitions between indoor and outdoor spaces
    - Drastically dynamic lighting conditions are not appropriate for directed attention activities
    - Circadian lighting will be especially important for people occupy for extended periods of time

P7 Connection with natural system: - Integration of rainwater capture and treatment into the landscape design that respond to rain events
    - Design for interactive opportunities, like educational curriculum, community gardens etc.

Patterns within the categories Mind body systems

P8 Biomorphic Forms & Patterns:  - Apply on 2 or 3 planes for greater diversity and frequency of exposure
    - Avoid overuse of forms and patterns that lead to visual toxicity

P9 Material Connection with Nature: - Quantities of natural material and color should be based on intended function of the space. 
    - A degree of variability of materials and applications is recommended.
    - Real materials are preffered over synthetic variations.
    - Incorporating instances of the colour green may help enhance creative environments.

P10 Complexity & Order:  - Priortize material selection, architectural expressions that reveal fractal geometries and hierarches   
    - Fractal structures with iterations of three will be more impactful than a design limited to two
    - A new design should take into account its impact on the fractal quality of the existing urban skyline

P11 Prospect:   - Orienting building, fenestration, corridors and workstations will optimize visual access
    - Designing with the savannah-like ecosystem will help the information-richness of the prospect view
    - Locating stairwells with glass facade and interior glass can form a dual prospect condition

P12 Refuge:   - Indoor refuge spaces are usually characterized by lowered ceiling conditions
    - Indoor spaces with high ceilings is often achieved through treatments like a soffit or mezzanine
    - Designing for larger populations, providing more than one kind of refuge space address varying needs

P13 Mystery:   - Curving edges that slowly reveal are more effective than sharp corners
    - Dramatic shade and shadows can enhance the mystery experience
    - Strategies that provide dark shadows or shallow depth of field could instill unappreciated surprise or fear

P14 Risk/Perril:   - Design interventions are quite deliberate and will not be appropriate for all users
    - The element of safety must protect the user from harm while still permitting the risk experience (Figure 20)
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Conceptual process

During the research many information is collected 
and explained. The leisure concept is formulated 
and named as Vertical Relaxation. The location 
is chosen, which is the southeast part of Union 
Square Park in New York City. And information 
about the connection between architecture and 
improving the human environment and lifestyle 
is given. The information together is useful for 
the design development part that will result 
in an architectural design. During this process 
it becomes evident which information will be 
partly or entirely applied.

During the design development many sketches 
were made. These sketches together give an 
impression of the design development and 
the considerations were made. Some of these 
sketches are showed in this part to give a 
better impression and explanation of the design 
development.

The first part of the design development is the 
conceptual process. Through this conceptual 
process, in the end, six small drawings with 
its explanation are developed and show a 

concise description of the design ideas. These 
six drawings together result in an overarching 
concept idea that will be explained afterwards. 

After the conceptual process, a shape study is 
made to show a concise development to the 
final shape and size of the design. Then a short 
impression of the park development will be 
given. Afterwards an explanation of the structure 
will be given. Finally the program part will be 
explained. Through different program diagrams 
the final division of facilities are showed in an 
exploded view.

During the first weeks of the design process, 
an important concept was developed. This was 
that the commuters from the subway station 
should have a different route to their locations. 
The idea came into being that the transfer zone 
or mezzanine of the subway station should be 
the park itself. Passenger who wants to take or 
exit the subway have to walk through a park. By 
changing the infrastructure in this way, the users 
get an improved nature experience automatically 
and would change the human lifestyle. It would 

increase the passengers daily visual connection 
with nature. Besides, the passengers will be 
tempted to enter the facilities that are placed on 
an upper level.

A second important concept is the connection 
between the current park and the design. By 
making a continual route from the existing 
park into the transfer park it could work as one 
entire park. This would be an intervention to 
contribute for a smart urbanization. In addition, 
from this transfer park a slope park path would 
go as a fluent meandering line upwards to the 
above facilities and ends on the rooftop. The 
route would be used as a pedestrian walking and 
running route, but for cycling and skating as well. 
It was developed as a double layer path so each 
path has one direction to maintain the safety. 
This route was designed as the main route in the 
building and that resulted in a vertical park.

Because of the feasibility and the complexity of 
this idea it was essential to reconsider this slope 
park path concept. By doing this reconsidering, 
the idea arose that the park should have a main

DESIGN DEVELOPMENTRESEARCH FINAL DESIGN

CONCEPTUAL PROCESS

DESIGN SKETCHES SHAPE STUDY

STRUCTURE DEVELOPMENT

PARK DEVELOPMENT PROGRAM

(Figure 21)
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position. The idea of a tower became on a 
‘side track’, while the connection between the 
different parks were redeveloped. This results 
in a slope park as an extension of the current 
park, whereby the different facilities are placed 
underneath with a (direct) connection to 
this slope park. This park extension would be 
therefore functions as a ‘rooftop park 2.0’ and 
will create a Savannah scene landscape.

While the first sketches show a tower, the design 
is transformed into a lower and wider shape. The 
first sketches are made and based on the height 
of their surrounding buildings. The tower should 
be therefore have a height of approximately 
100 meters. Through the reconsidering, the 
design became less tall and results in a transition 
between the current park and the higher building 
on the other side. The design will have a height of 
approximately 50 meters.

CURRENT WAY OF SUBWAY TRANSFER

NEW WAY OF SUBWAY TRANSFER 
THROUGH THE PARK EXTENSION

(Figure 22)

DESIGN AS A TOWER WITH SIMILAR HEIGHT 
INCLUDING A PARK SLOPE PATH

DESIGN AS A SLOPE PARK AND TRANSITION 
BETWEEN IN THE URBAN AREA (Figure 23)
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SKETCH OF A DESIGN SECTIONSKETCH OF THE DIFFERENT 
DESIGN APPROACHES

IMPRESSION OF THE SLOPE PARK PATHSKETCHES OF THE 
SLOPE PARK PATH MAPS
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IMPRESSION OF THE DESIGN TOWER 
AND PARK CONNECTION (Figure 24)

IMPRESSION OF THE DESIGN TOWER
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Unification of the park
The current Union Square Park has in the 
southeast corner a secluded triangular spot, 
which is a road junction with the roads Union 
Square East and the East 14th Street. To enlarge 
the current green surface in the middle of 
Manhattan, the unification of this surface with 
the rest of the Union Square Park is one of 
the possibilities. One bigger park emphasizes 
the satisfaction of their users, contributes for 
innovative urbanization, enlarge the maount of 
real nature and create new prospect space.

Expansion of the park
Another possibility to enlarge the park surface is 
to create different layers of park. According to the 
leisure concept Vertical Relaxation it will consist 
of different layers stacked on each other. One of 
these layers is the unification of the Union Square 
Park and will function as a fluent line through the 
specific location. Other layers will be stacked 
above or underneath it, like the underground or 
transfer park. This results again in a contribution 
for innovative urbanization. More park will be 
created on the same surface and support the 
daily visual connection with nature.

Park as a green wall
The unification to one park will consists of one 
huge slope surface. This acquires on the one 
hand different kinds of view in and around 
the specific location and contributes to the 
prospect patterns. On the other hand the slope 
surface delivers a natural vertical Savannah-like 
landscape to the rest of the park area to enlarge 
the green scenery. In this way the amount of 
experienced visual connection with nature will 
be enlarged and optimized in a dense urban area.
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Creating a relaxation enclave
As described before, one of the target groups 
for a leisure concept is escaping. People have a 
certain need to escape daily routine. The green 
slope park also works as a lifted landscape which 
is isolated from the current noise of the people 
and traffic in the surrounding streets and creates 
a refuge kind space. Therefore the park should 
also work as an entire vertically lifted park, that 
includes limiting visual access on some points as 
well.

Shape as a landmark
In the end the design should obviously function 
in a proper way to its facilities. In that way it 
will be attractive for its users. Besides that, the 
appearance should be attractive too. In that case 
people will recognize the design and people get 
better familiar with it.

Cantilever facades
Another way to use the current surface in a more 
efficient way is to use cantilever facades. In this 
way the street level will maintain their open 
character and the upper surface is useful for park 
and their facilities. Besides, the use of cantilever 
facades creates a feeling of risk and peril, which 
will experienced as exhilarating by entering the 
design.

(Figure 25)
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The NYC Slope Line

Nowadays New York City already has many parks 
and green spots. However, in proportion to the 
amount of people the city counts, the number of 
parks is drastically low and could use much more 
green spots. During the last years some new 
attractive spots are created. 

The first highlighted green spot is the High Line. 
This old upper subway was abandoned for years. 
Through a transformation it function as a lifted 
park path of almost 2.5 km. This innovative 
transformation contributes the human 
environment in the city. The current residents 
embrace this intervention. Moreover, this 
intervention acts as an example for innovative 
urbanization and used the current urbanization 
as a starting point with the aim to improve the 
human environment in the city.

The second is the Low Line. While this concept 
started as an experiment, which it the Low Line 
Lab, it still is a very innovative way to create more 
green spots in a dense urban environment. There 
are still plans to enlarge and improve the surface 
of the low line, due to inspiration of the current 
low line provides.

Inspired by these two transformations, the 
concept was developed to create a third green 
line in New York City. The development of the 
rooftop park will function as a Slope Line that 
will give the users the opportunity to walk, run or 
even cycle from the existing Union Square Park to 
the top of the design building, which is a climb of 
approximately fifty meters in height. 

This slope Line provides for every target group, 
which is explained in the leisure concept. 
Because the facilities are in connection with the 
slope line the user ability to shift between the 
target groups is possible.

The Slope Line shows a contribution of innovative 
and smart urbanization. Many patterns will be 
applied in the design. These are visual connection 
with nature (P1), non-visual connection with 
nature (P2), non-rhythmic sensory stimuli (P3), 
connection with natural systems (P7), prospect 
(P11), refuge (P12), mystery (P13) and risk and 
peril (P14).
Beside this rooftop park, the Slope Line will 
create the transfer park, which is the mezzanine 
of the subway station. And finally a connection 
between the transfer park and the rooftop park 
will created and results as a vertical park. This is 
even a connection and green route around the 
stacked facilities.
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(Figure 26) (Figure 27)

(Figure 28) (Figure 29)

IMPRESSION OF THE DESIGN SECTION WITH 
THE SLOPE LINE AND TRANSFER PARK

DIAGRAM OF THE SLOPE LINE AS AN 
EXTENSION OF THE CURRENT PARK

HIGH LINE, NEW YORK CITY LOW LINE, NEW YORK CITY



46

Shape Study of the design

During the design development a shape study 
was made. The master plan model was used as 
a starting point and afterwards several models 
were made to check the design shape in relation 
to the existing park and surrounding buildings.

This shape study is summarized in a translation of 
diagrams and pictures in four steps. The first step 
is the slope surface starting from the existing park 
in a triangular shape. This shape is developed 
as an outflow of the existing infrastructure. The 
second step shows an enlargement of design, 
whereby the existing park is in direct connection 
to the slope surface. The slope surface is with 
this intervention a bridge of the existing road 
in between. The shape of the design is visible 
by the sketch that is showed. The third step is 
to create a counterpart with the slope surface. 
This is to create a balance between the two 
slope surfaces and creating an original design 
shape. The counterparts are in relation to the 
sightlines from Broadway and the 4th Avenue. 
The last step is to improve the balance between 
the two surfaces by emphasize the counterpart 
surface. This results in a balcony over the entire 

width of the design with a maximum height of 
fifteen meter. By creating this balcony the lifted 
landscape is created as well, whereby the users 
could escape the crowd on the street level.

After these steps a model scale 1:500 was made. 
The four pictures show the model, from different 
directions. Because of the geometric shape of 
the design, the appearance differs from each 
approach. From the existing park the building 
has a more gentle character and shows the 
park extension to the top of the design building. 
From the urban sites the design has a massive 
geometric and modern character that fits to the 
surrounding buildings.
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(Figure 30)

DEVELOPMENT OF THE 
BALCONY POSITIONING

SHAPE DEVELOPMENT AS RESULT FROM 
THE SURROUNGING SIGHT LINES

DEVELOPMENT OF THE 
BALCONY POSITIONING
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OUTFLOW FROM EXISTING 
INFRASTRUCTURE

CREATING PARK EXTENSION BY BRIDGING 
THE EXISTING ROAD

TRANSITION 
ZONE
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(Figure 31)

ADDING A COUNTERPART COMPLETING A LIFTED LANDSCAPE



50

MODEL SEEN FROM WEST POSITION

MODEL SEEN FROM NORTH POSITION
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(Figure 32)

MODEL SEEN FROM SOUTH POSITION

MODEL SEEN FROM EAST POSITION
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Structure development

The main structure of the building consists of a 
steel structure. The columns and beams that bear 
the rooftop park consist of a braced-kind frame. 
The distance from beam to beam is five meter. 
Between those two beams is a secondary steel 
structure. These secondary structure elements 
have a stepwise shape, containing five horizontal 
parts that bear the concrete rooftop floor. The 
rooftop floor is built up as a giant concrete stairs. 
By this stepwise shape the soil on the rooftop has 
enough grip and minimize the chances that the 
soil will wash away after an extreme shower. The 
vegetation have enough soil to grow as well.

For the beam itself is chosen for a “Vierendeel 
girder” or truss girder. The longest beam has a 
length of approximately 43 meter. To make an 
estimation of the height of the beams, general 
rules are applied. Which means that the longest 
beam would have a height of approximately 3 
meter. However, the beam is cantilevering on 
both sides. Therefore an upward force is created 
for the middle part of the beam between the 
two columns. Moreover, the combination of the 
Vierendeel girder and the braced-kind frame 

below changes the forces in the entire steel 
element again. The length of the beam between 
the columns still have a distance of 43 meter, but 
the frame on both sides create a pull force to the 
cantilevering ends of the beam. This increases 
the upward force between the two columns 
in the middle. In this way, the force distance 
between the columns is again decreasing. It 
results that the beam could manage a height of 
approximately two meter.

Beside the advantage of the use of the  
“Vierendeel girder” in combination with the 
frames on both ends, the structure gets a strong 
expression of the facade as well. The facades, 
towards the surrounding buildings, will be 
therefore characterized by the structure.
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(Figure 34)

BENDING PROCESS OF THE
VIERENDEEL GIRDER

BENDING PROCESS OF THE VIERENDEEL 
GIRDER WITH BRACE FRAME COLUMNS

STRUCTURAL ELEMENTS AS 
EXPRESSION OF THE FACADE (Figure 33)
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Program

During the design development the program was 
developed as well. The leisure concept Vertical 
Relaxation contain a combination of different 
facilities for every target group explained in the 
research part. The kind of facilities could be 
divided into relaxation, sport and food. 

For the relaxation facilities is chosen for a 
wellness centre that includes a sauna, solarium, 
massage and baths and swimming pool. While 
the design is focussed on the target groups that 
pass the design on a daily base, the users that 
do not belong to this should have a residents 
too. Therefore hotel rooms are added by the 
relaxation facilities. The last relaxation facility is a 
lounge space, including a terrace.

For the sports facilities is chosen for a basketball 
field above the road that is bridged. This 
basketball field has a close connection to the 
surrounding space and therefore this famous 
sport will function as an invitation for the 
potential users and an example to use the surface 
in a more efficient way. While the swimming pool 
was mentioned as a relaxation facility, it is useful 
as a sport facility as well. The has a direct visual 
connection to the transfer park eight meter 
below. The commuters from the subway station 
directly see people swimming above them. Like 
the basketball field, the swimming pool will 
function as an invitation and example as well. 
The last sport related facility is the fitness area.

For the food facilities is chosen for a cafe and 
restaurant, both including a terrace. All these 
facilities should have connection to the created or 
existing parks to support daily visual connection 
with nature. The parks, especially the rooftop 
park, is useful for every target group of facility. 
People could chill, lay back, pick nick, walk, run 
and cycle. In this way it will meet to target group.

The first sketches show the facilities, whereby a 
connection with the parks is visible in different 
ways. These sketches are developed into sketches 
and diagrams, belonging to different themes. It 
results in an overview of the facilities in belonging 
to themes like private/public and need for view. 
Finally these diagrams are transformed into the 
final program diagrams and applied with the rest 
of the design. This resulted in an exploded view 
of the design.
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(Figure 35)
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RESTAURANT
CAFE
LOUNGE
RECEPTION
HOTEL SINGLE ROOM
DINING ROOM
DRESSING ROOM
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SWIMMING POOL
SOLARIUM
BATHS
SAUNAS
FITNESS

NEED FOR PRIVACY
ROOFTOPPARK & TRANSFERPARK
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HOTEL SINGLE ROOM
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DRESSING ROOM
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SWIMMING POOL
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LEGENDA
NO NEED
LITTLE NEED
AVERAGE NEED
LOT OF NEED
EXCELLENT MUCH NEED

(Figure 36)
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Design results

The information of the research is explained and 
applied in the design development. The results 
are elaborated and applied to the architectural 
design. The results will be showed by starting 
with a master plan analysis. Like the location 
research, six drawings with the same drawing 
style are used to analyse the design on master 
plan level. From the master plan level the focus 
is on a closer look and show to the design 
approaches. This is showed with the different 
design impressions from the different street 
positions. Subsequently the facade analysis is 
showed to make a clear architectural translation 
of the design facades. 

Afterwards different scenarios of the routing are 
showed inside the building. Thereafter the park 
impressions are showed including the section 
and finally the maps and their impressions are 
showed.
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Frontal Approach
With the design application it results in different 
frontal approaches. From the Union Square Park 
East road a frontal approach is developed. A 
playful shape and green on the edge from the 
rooftop park and balcony are visible. The other 
important frontal approach is developed from 
Broadway. This street keeps the sightline with 
the equestrian statue of George Washington and 
the surrounding park. Moreover, the view from 
Broadway is with nature emphasized by the view 
on the upper balcony.

Lateral approach
The design application gives some lateral 
approaches as well. These are the East 14th Street 
and the extended view from the 4th Avenue. The 
design is, with the rooftop park edge, in line with 
the street. However, the facade on street level 
is different. Because of the cantilever facade, 
more pedestrian space is created towards the 
street junction East 14th Street and 4th Avenue 
to anticipate the high amount of people and 
prevent an oppressive experience.

Park enlargement
The Rooftop Park or Slope Line is a new fluent 
extension of the current Union Square Park. 
It creates extra park surface and increases 
daily connection with nature for the users and 
passengers. Extra paths are created in a fluent 
way to create more options for a park walk and 
results in an improved transition between the 
current park and the design.
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New  circulation scenario A
The circulation from the location research is now 
applied with the design. The commuter who 
walks from the subway station to their work spot 
on the East 16th Street is changed. The subway 
station made a huge intervention, whereby the 
commuters walk through the transfer park and 
take another exit on the north side of the station. 
After this, the route is the same as before the 
implementation.

New  circulation scenario B
The new circulation for the commuter scenario 
B is changed as well. These commuters also walk 
through the transfer park and take the subway 
exit on the southwest side. In comparison to the 
former and current route, the commuter has with 
this route much more visual connection with real 
nature. First because of the underground walking 
distance. This distance is decreased and includes 
the transfer park. The remaining distance is 
changed in a walking distance on street level, 
which belongs to the current Union Square Park. 

New  circulation scenario C
The current walk during the lunch break has 
many changes. The current park has more paths 
and therefore more variations to walk. The 
addition of the design give the users to use the 
Rooftop Park or Slope Line, which create extra 
walking options as well. With this design, people 
simply have more nature connection and creates 
an improved human environment.

(Figure 40)
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Approach impressions

IMPRESSION FROM 4TH AVENUE

(Figure 41)
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IMPRESSION FROM BROADWAY

(Figure 42)
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IMPRESSION EAST 14TH STREET (EAST)

(Figure 43)
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IMPRESSION EAST 14TH STREET (WEST)

(Figure 44)
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IMPRESSION PARK FRONTAL

(Figure 45)
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IMPRESSION UNION SQUARE EAST

(Figure 46)
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Facade analysis

During the shape study it was mentioned that the 
design has different appearances from different 
streets or positions, due to its geometrical shape. 
To give a further explanation the three facades 
are showed and elaborated by different subjects.

The three facades consists of two similar facades, 
which are the east facade (Union Square East) 
and the southwest facade (14th Street). These 
two facades are faced to the urban blocks 
of Manhattan. The third facade, which is the 
northwest facade, shows a different appearance. 
This facade is faced to Union Square Park and 
functions as the park extension.

The urban silhouette is the first subject explained 
in the facade analysis. This silhouette is the result 
of the cantilevering facade on the one hand. In 
this way the rooftop has an optimized surface, 
while the sidewalk is still wide and keeps an open 
character on the junction E14th Street and 4th 
Avenue. On the other hand it is created through 
the shape study. The roof gradient is determined 
by the shape study and the window styles are in 
line with this gradient to emphasize the shape 
of the building. This transparent silhouette gives 
a risk/peril and overwhelming character, which 
meets the urban side in an original way.

The second subject is the portal entrance and 
function as the contrary of the silhouette. For the 
two similar facades it emphasizes the building 
entrance. For the park facades it functions as a 
huge entrance arch.

The third subject shows the structure in the 
building. Because of the transparent silhouette, 
the structure behind becomes visible. The 
structure of the balcony and the basketball field 
are visible in the northwest facade.

The last subject shows the entrances, including 
the subway entrances.

EAST FACADE NORTHWEST FACADE SOUTHWEST FACADE
(Figure 47)
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URBAN SILHOUETTE

PORTAL ENTRANCE

STRUCTURE

ENTRANCES

(Figure 48)
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Routing

To create an idea of the users circulation, three 
routing scenarios are showed. The first routing 
is one team member of the basketball team and 
has a training appointment. He or she travels 
with the subway and goes through the transfer 
park upstairs with the escalator and next one 
floor above with the elevator. From here this 
person walks to the dressing room and finally 
walks back to the basketball field.

The second scenario is a couple that has a dinner 
appointment in the restaurant. This couple 
comes by taxi, so the routing line starts on street 
level. From here they walk to the elevator to 
the restaurant floor. From there they choose to 
take a seat on the terrace and have dinner in the 
rooftop park.

The third scenario is a person that want to use the 
sport and relaxation facilities. This person comes 
by subway, walks through the transfer park and 
takes the elevator to the third floor. On this floor 
the person goes to the dressing room and then 
to the fitness area on the same floor. Afterwards 
the person takes the stairs to the upper floor and 
use the sauna. Finally, the person takes the stairs 
to go two floors down and uses the swimming 
pool.

BASKETBALL PLAYER SCENARIO
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(Figure 49)

RESTAURANT GUESTS SCENARIO SPORT AND RELAXATION SCENARIO
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Park impressions

The final design contain three different parks. The 
first is the rooftop park. This park, also known as 
the Slope Line, is situated over the entire roof 
surface and the balcony part. The second park is 
the vertical park. This parks is around different 
facilities and connects these facilities with the 
rooftop park. The third park is the transfer park, 
which is the mezzanine. Three impressions shows 
the different parks in the design.
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SECTION NORTHWEST TO SOUTHEAST

(Figure 50)
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(Figure 51)
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(Figure 52)



82



83
(Figure 53)
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Design maps

The final maps are showed in order from the 
lowest floor to the highest. In between are 
several impressions showed that belong to 
the map before. The first map are the transfer 
park or mezzanine and the ground floor map. 
Next is the first floor and shows an impression 
of the basketball field, cafe and cafe terrace. 
Then comes the second floor and shows an 
impressions of the swimming pool with view to 
the subway mezzanine. Afterwards the floors 
for the other sport and relaxation facilities are 
showed. Then the floors that contain the hotel 
rooms are showed including an impression of the 
hotel room. Finally the floors for the restaurant 
and lounge are showed, including an impression 
of the restaurant inside and the terrace on the 
rooftop park.
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TRANSFER PARK / SUBWAY MEZZANINE (-5m)

(Figure 54)
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GROUND FLOOR (+0m)

(Figure 55)
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BASKETBALL AND CAFE (+5m)

(Figure 56)



88

IMPRESSION OF BASKETBALL FIELD AND CITY VIEW

(Figure 57)
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IMPRESSION OF THE CAFE

(Figure 58)
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IMPRESSION OF THE CAFE TERRACE

(Figure 59)
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SWIMMING POOL AND CAFE (+8m)

(Figure 60)
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IMPRESSION OF THE SWIMMING POOL AND TRANSFER PARK VIEW (Figure 61)
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FITNESS AND SOLARIUM (+11m)

(Figure 62)
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SAUNA AND MASSAGE (+14m)

(Figure 63)
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HOTEL (+17m)

(Figure 64)
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HOTEL (+20m)

(Figure 65)
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IMPRESSION OF THE HOTEL ROOM

(Figure 66)
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HOTEL (+23m)

(Figure 67)
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RESTAURANT (+26m)

(Figure 68)
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IMPRESSION OF THE RESTAURANT

(Figure 69)
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IMPRESSION RESTAURANT TERRACE

(Figure 70)
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LOUNGE (+30m)

(Figure 71)
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ROOFTOP PARK (+50m)

(Figure 72)
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Conclusion

Vertical Relaxation is a new leisure concept for 
the year 2030, developed through a research to 
the leisure expectations. This new leisure concept 
is implemented on an architectural design.

Vertical Relaxation is developed from the 
expectation that people will have less leisure 
moments and less minutes. Therefore leisure 
time will be used more efficiently. Besides, 
people will have more different kind of leisure 
experiences, which creates an increasing shifting 
between the target groups. Vertical Relaxation 
use this shifting as a requirement to provide 
in every target group, together with the new 
trends of modest and nature related activities. 
Besides, the leisure concept is focussing to the 
requirements for the future urbanization and the 
fourteen pattern of Biophilic design as well.

After a specific location research the 
architectural design implementation will be done 
on the southeast corner of Union Square Park in 
Manhattan, New York. This location is above of 
one of the busiest subway stations in New York.

Through a design development the design 
considerations and applications of the required 
transformation of urbanization and the Biophilic 
design are implemented to the specific location. 
This results in a park extension of Union Square 
Park as a huge slope. Beside the High Line and 
Low Line Manhattan already has, it results in the 
introduction of the Slope Line. Also, the subway 
station is transformed, whereby an transfer park 
is created underneath the Slope Line. In between, 
several facilities for relaxation, food and sport 
are created. These facilities are connected to 
a vertical park which is around these facilities 
or has a connection to the Slope Line park or 
transfer park.

This design shows a contribution of innovative 
and smart urbanization, where different patterns 
of Biophilic design are applied in the architectural 
design. Beside this design contributes to the 
human environment and lifestyle, this design 
should encourage architects and building 
engineers as well to build in more environmental 
way and human health should have a main 
priority.
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Reflection

During this graduation studio I learned very much 
in different ways. First of all I learned many things 
through the advices from my teachers. Second I 
learned much from the cooperation with the 
other graduation students. From advices to 
improved working with software. But most of all 
I learned much of myself. 

While many people consider motivation and 
enthusiasm as a strength, during this graduation 
studio I consider it as a threat. I started this 
graduation studio with an over enthusiasm and 
motivation, because I want to learn, want to 
improve and want to satisfy my neighbours and 
therefore myself. This way of working was not the 
best decision, because it results in unreachable 
challenges, a work overload and too much 
pressure.

During the first green light I had the feeling that 
I would not be able to pass and the critic that I 
would expected would not care for me anymore. 
Instead, all three teachers said exactly the things 
that I needed and still gave me the opportunity 
to keep go on. This gave me new confidence. 

Working with an unfeasible planning was a no 
go, but working with day planning and in small 
steps resulted in an acceleration of producing. 
Still it was hard to manage. Especially the fact 
that designing and the way of presenting always 
could improve. Still, at some point you need to 
stop working on that and move on.

Despite of everything, I keep telling myself 
that the best way of learning things is by doing 
or experiencing by yourself. The hasty way of 
working let me experiencing what I do not 
want to do anymore, because it did not bring 
any satisfaction at all. To prevent this situation 
in the future, I need to better estimate myself 
by knowing what I am able in what time and 
most important it still creates satisfaction and 
confidence by doing it. To conclude, it was a very 
intense period, but very instructive as well.
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