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ABBREVIATIONS AND DEFINITIONS I

Abbreviations

EU - European Union

FSI - Floor Space Index

GSI - Ground Space Index

NSB - North Sea-Baltic

OSR - Open Space Ratio

PT - Public Transport

TEN-T - Trans-European Transport Network
TOD - Transit-Oriented Development

UN - United Nations

SDGs - Sustainable Development Goals

Country codes according to ISO 3166

BE - Belgium

DE - Germany

EE - Estonia

FI - Finland

NL - The Netherlands
LT - Lithuania

LV - Latvia

PL - Poland

SE - Sweden

Definitions of the key terms

Active mean of transport - walking, cycling (Berghauser Pont &
Haupt, 2021).

Sustainable mobility - forms of mobility which acknowledge the
need and desirability of mobility, and, at the same time, can reduce
its negative effects (Banister, 2005).

Density - the relationship between a given area and the number of
certain entities in that area (Berghauser Pont & Haupt, 2021).

TOD - a land-use and transportation planning that makes walking,
cycling, and transit use convenient and desirable, and that
maximizes the efficiency of existing public transit services by
focusing development around public transit stations, stops, and
exchanges (Thomas & Bertolini, 2017).

Rail Baltica - the project that aims to connect Poland to Finland
through the Baltic states by a new high-speed railway line.

Language

As the project is carried out in Lithuania, there are names and other
words that include Lithuanian letters (g, &, e, &, |, §, u, ). Names
of places are written in the original Lithuanian form, when there is
a common translation to English, this form is used and an original
Lithuanian name is provided in brackets.



ABSTRACT I

Inrecent decades, the relevance of the railway as a more sustainable
alternative for (inter)national commuting has increased significantly.
Moreover, contemporary railway stations are becoming not only
important mobility hubs where national and local transportation
systems are interlinked but also new city centres offering a variety
of functions and attractive places to live and work. However, there
are still missing links in the European railway network. One of them,
the connection between Poland to Finland through the Baltic states
will be implemented by 2030. After completion, Kaunas, the second
largest city in Lithuania, will become an important railway node. The
thesis investigates how to exploit the potential of the Rail Baltica
project and use it as a catalyst for the development of the city. To
achieve this, personal experiential knowledge is combined with
the data-driven approach to propose a visionary plan for Kaunas
railway station and its surroundings that would accelerate the
transition towards sustainable, safe and accessible mobility for
all and would integrate the area into the existing urban fabric. The
proposal suggests that large blocks, similar to Kaunas New Town,
could ensure the continuity of the urban fabric, integrate existing
heritage into the new structure and allow phasing. The densification
framework defines the parameters of each block, aiming for a higher
density towards the mobility hub. In addition, changes in street
network and profiles are suggested to prioritise public transport
and active modes of mobility. The key elements of the masterplan
are detailed including the mobility hub where both railway and
bus stations are combined and the hub is expanded towards the
opposite side of the railway tracks. Moreover, standards for new
! blocks and streets are defined to ensure high-quality development
; | which promotes high-density neighbourhoods while preserving
i et local identity and heritage. Lastly, the regional impact study is used
‘ ' ' /)‘ 4 o 4 as an evaluation tool. It concludes that due to the limits of population
i B e e i e e £ growth in Lithuania, there is a need for collaboration between Rail

Baltica cities to develop their railway station areas in a way that

would complement each other rather than compete.
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The first chapter gives an overview of the country, where the
project is located. Moreover, the general context about Lithuania
is provided as well as a primary comparison to the Netherlands.
The comparison aims to highlight that further design decisions
are based on the particularity of the country and due to a rapid
difference in density, not always can be judged according to Dutch
standards. Lastly, personal motivation and reasoning for choosing
the location and the topic are presented.

. INTRODUCTION

1.1 PROJECT LOCATION
1.2 NATIONAL CONTEXT
1.3 PERSONAL MOTIVATION

11
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1.1 PROJECT LOCATION

My graduation project is located in Lithuania, my
home country (Figure 1.1). It is the largest Baltic
state, situated on the eastern shore of the Baltic
Sea. Lithuania shares the border with Latvia in the
north, Belarus in the southeast, Poland in the south
and the Kaliningrad area (Russia) in the southwest.
From the beginning of my studies, | had a goal to
work on the location in my motherland, to apply the
knowledge and experience was gaining at TU Delft
to tackle the problems | was familiar with very well.

Figure 1.1: Globe projection showing the
location of Lithuania (Author, 2022)

13



B 1.2 NATIONAL CONTEXT
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To understand the national context, it is important
to emphasise the size and density of Lithuania.
For comparison, Figure 1.2 shows Lithuania and
the Netherlands on the same scale. Lithuania is
large than the Netherlands, however, there are

The Netherlands

Figure 1.2: Comparison of Lithuania and the Netherlands
(Author, data source: www.worldometers.info, 2023)

approximately 6.5 times more residents in the
Netherlands and Lithuania is almost 12 times
less densely inhabited (based on Worldometer
elaboration of the latest United Nations data).

2 626 767

population size

43 people/ km?
density

62,674 km?

land area

17 230 373

population size

508 people/ km?
density

33 720 km?

land area

Nature

Lithuania’s history and identity are highly
connected to nature. Forests cover 39% and
water bodies cover 4% of the total area. Built-
up areas are spread across only 2% of the land
(Lietuvos Respublikos Aplinkos Ministerija, 2017).

Low density

The density of Lithuania is 43 people/ km? which
is one of the lowest rates in Europe. Some of the
main European urban centres have the highest
density of 170 people/ km? (Lietuvos Respublikos
Aplinkos Ministerija, 2017).

Suburbanization

Most cities still have space to grow towards the
outskirts. The suburban lifestyle is attractive
to many people, who prefer to live in a quieter
environment, own a larger house or are not able
to afford real estate in the central part of the cities.

Figure 1.3: Qualities that describe the
national context of Lithuania (Author, 2023)

Car dependency

Low density together with urban sprawl, low-
quality public transportation networks and certain
mobility habits result in high car dependency.
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1.3 PERSONAL MOTIVATION

In 2015, | started my Bachelor's studies in
Architecture in Vilnius, the capital of Lithuania. Due
to some circumstances, for the whole month of
September, | was living in my hometown, Kaunas,
and commuted daily to Vilnius by train. The two
largest cities of Lithuania are approximately 90
km distance one from another, therefore, the train
ride took from 1 hour 10 minutes (intercity) to 1
hour 38 minutes (regional train). Daily commute at
first seemed to be exciting and fun, however, with
time it started appearing long and exhausting. As
a user, | became very familiar with the stations’
surroundings and got a good understanding of
current issues. During that time, the promise of
a 36-minute ride by train between Kaunas and
Vilnius seemed almost impossible but a very
desirable future. It was the first time when | heard
about the Rail Baltica project.

In 2019, as arecent graduate, | was working for an
urban planning and design studio that was invited
to participate in the workshop Vilnius Connect.
It was organized by the Vilnius Municipality
together with Lithuanian Railways (AB “Lietuvos
gelezinkeliai”) as a part of activities to re-develop
the railway station area in Vilnius. The main
driver of the transformation was the Rail Baltica
project - a fast railway line to connect Poland to
Finland through the Baltic states. Originally, the
railway line was planned to go through Kaunas
and Panevézys, leaving Vilnius aside. However,
Vilnius seized the opportunity to become part of
the European railway network and an additional
branch was added from Vilnius to Kaunas. The
workshop allowed me to get familiar with the
project, and the challenges of designing the
station and surrounding area both as a mobility
hub and a vibrant neighbourhood. Later, the
international competition for the station area
was organized and Zaha Hadid Architects were
chosen to implement their vision. What surprised
me at the time (and still surprises), was that while
Vilnius was actively aiming for changes, Kaunas
and Panevezys (two main cities of Lithuania that
will have the main line of the railway to go through)
seemed to do almost nothing.

In 2021, | moved to the Netherlands to continue
my studies at TU Delft. Due to the housing crisis,
I managed to get an apartment only in the Hague
(Figure 1.4), close to the Holland Spoor station,

therefore, my daily commute happened again
by train. However, this time the train ride took
from 6 to 10 minutes depending on the train. It
was surprising to experience how well is the
railway system integrated into a general mobility
network and how dependent the country is on
a well-functioning railway. The railway strikes in
September of 2022 were a great illustration of
this phenomenon. When you commute daily,
little details of the station environment become
more significant - how many stairs you have to
take, how many barriers there are, how easy is to
navigate and find the right train, how far away is
the bus stop from the station. Not everything was
perfect, however, | believe that this experience
allowed me to get a better understanding of what
is important while designing the station area. The
Dutch practice is something that | wished to test
and apply in my design.

During the summer of 2022, when the increasing
traveller flows after the pandemic and other
issues led to overcrowded airports and rising
ticket prices, | decided to choose an alternative
way to come back home from the Netherlands
to Lithuania. Then, the necessity of the railway
connection from Lithuania to the rest of Europe
becomes clear. My best option was to take a train
to Berlin and then a bus to Lithuania. However,
this gave me a chance to get to know the German
railway system better and try how the 9-euro-
ticket model worked for them. Compared to the
Netherlands, one significant difference was
having no barriers (gates) to access the station
and from the user’'s perspective, it was very
convenient.

On September 2022, when it was time to make a
final decision on the thesis topic, all my previous
experiences got me a clear understanding, of
what | wished to explore during my thesis. |
believe, that the Rail Baltica project can be highly
beneficial for Lithuania and especially for the
cities the line goes through, therefore, | aim to
investigate its potential further.

Figure 1.4: The view of the Holland Spoor station from my
apartment in the Hague (Author, 2021)



The chapter focuses on the contextualization of the problems and
challenges that were the starting point of my project. To begin
with, European and global planning documents and policies are
reviewed to gain an in-depth understanding of the desired future of
European mobility. What is more, the European railway network
and current bottlenecks are demonstrated to position the Lithuanian
railway in the overall network and to highlight its importance to the
TEN-T North Sea-Baltic corridor. Further, the Rail Baltica project
is presented as well as the progress and main stations along the
high-speed railway line. Kaunas railway station is highlighted as
one of the main railway hubs that currently lacks a strategy for the
station and the surrounding area, therefore, a broader context
of the city is presented. Lastly, the chapter is concluded with the
problem statement.

2 . PROBLEMATIZATION

2.1 EUROPEAN POLICY: MOBILITY

2.2 EUROPEAN RAILWAY NETWORK

2.3 TEN-T NORTH SEA-BALTIC CORRIDOR
2.4 RAIL BALTICA OVERVIEW

2.5 RAIL BALTICA PASSENGER STATIONS
2.6 MAIN FOCUS: KAUNAS

2.7 KAUNAS RAILWAY STATION AREA
2.8 PROBLEM STATEMENT
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2.1 EUROPEAN POLICY: MOBILITY

The most relevant planning documents of the
XXI century are reviewed with a focus on mobility
and how its challenges and opportunities are
addressed.

The Leipzig Charter on Sustainable European
Cities

The Leipzig Charter defines the “common
principles and strategies” for European urban
development. The charter states that Europe
“needs cities and regions which are strong
and good to live in”. In this case, the need for
sustainable, accessible and affordable urban
transportation is highlighted, especially together
with the well-functioning regional transportation
network. The charter emphasizes the importance
of traffic  management and  multimodal
transportation hubs that include infrastructure
for cycling and walking. What is more, it is stated
that “urban transport must be reconciled with the
different requirements of housing, work areas,
the environment and public spaces”. The Leipzig
Charter also promotes efficient and affordable
transportation as one of the means to cope with
unemployment and social exclusion in deprived
neighbourhoods (European Union, 2007).

Transforming Our World: The 2030 Agenda for
Sustainable Development

The document introduces the 17 Sustainable
Development Goals to eradicate poverty and set
the course for global sustainable development for
the next 15 years. They focus on “three dimensions
of sustainable development: the economic, social
and environmental”. The topic of mobility is mostly
related to goal number 11: “Make cities and
human settlements inclusive, safe, resilient and
sustainable”. In sub-section 11.2 it is mentioned
that by 2030, a safe, affordable, accessible and
sustainable mobility system should be provided
to everybody. Moreover, there should be an
additional focus on road safety and an improved
public transport system, especially for more
vulnerable social groups (United Nations, 2015b).

Paris Agreement

Paris Agreement does not directly address
the topic of mobility. However, it is a legally
binding international agreement that aims to
“strengthen the global response to the threat of
climate change”. Among other things, it aims
for adaptability, climate resilience and low
greenhouse gas emissions development (United
Nations, 2015a).

New Urban Agenda

New Urban Agenda was adopted at the Habitat IlI
conferencein Quito, Ecuador. ltfocusesonsustainable
urban development. The document states that equal
(also, equitable and affordable) access for all to
public goods and services should be ensured. Urban
mobility should be age- and gender-responsive,
sustainable, safe, and accessible (especially for
more vulnerable social groups) and public spaces,
including streets sidewalks and bicycle lanes, should
be safe, inclusive, accessible and high quality. Road
safety and the need to raise awareness are also
highlighted. A wide range of different mobility options
should be promoted, especially public transport and
non-motorized options (walking, cycling). Sustainable
mobility and transport are mentioned as a way to
improve urban-rural interactions and connectivity.
Moreover, sustainable and efficient infrastructure
and services could be a way to reduce congestion,
and air and noise pollution. Integrated urban and
territorial planning could prevent urban spraw! and
reduce mobility challenges and the need to commute.
Moreover, different systems (such as air, rail, etc.)
should be better integrated. Smart-city approach and
innovative transport technologies could be used as a
way to promote move environment-friendly decisions
as well as to improve the quality of services (United
Nations, 2017).

The European Green Deal

The European Green Deal calls for action to achieve
zero net emissions of greenhouse gases by 2050
while ensuring a just and inclusive transition. One
of the main pillars to reach this goal is “the shift to
sustainable and smart mobility”. It highlights the need
for transport to become “drastically less polluting,
especially in the cities” to cope with emissions, urban
congestion and to improve public transportation.
According to the European Green Deal, transport
currently is responsible for a quarter of the EU’s
greenhouse gas emissions and this number is still
increasing. To achieve climate neutrality by 2050,
a 90% reduction of emissions is needed (European
Commission, 2019).

The New Leipzig Charter

The New Leipzig Charter provides the policy
framework for European Union to implement
European and global agreements reviewed above
(with the main focus on the New Urban Agenda, Paris
Agreement and the European Green Deal). It sets a
goal of maintaining the quality of life in European towns
and cities, ensuring that it is available to everybody.
It states that “urban transport and mobility system

should be efficient, carbon-neutral, safe and multi-
modal”. The charter recognises that a modal shift
should happen towards public transport, biking
and walking and low-carbon forms of mobility and
logistics should be promoted. As a way to reduce
the need for using transportation, a polycentric
settlement structure is suggested. It should be
compact, dense and mix-use. Digitalization trend
is also acknowledged as well as smart urban
mobility solutions. What is more, the common
distribution of services is highlighted, therefore,
public transport (among other services) should
be “inclusive, affordable, safe and accessible for
all”, especially taking into consideration the most
vulnerable social groups and those living shrinking
or remote areas (European Union, 2020).

Territorial Agenda of European Union 2030

The territorial Agenda of European Union 2030 is
an “action-oriented framework” that focuses on
the territorial cohesion of the European Union.
Territorial cohesion is defined as development
that is well-balanced in different countries as well
as in various areas within each country. Mobility
topic is covered in the sub-section “Sustainable
connections: Sustainable digital and physical
connectivity of places”. It states that “smart,
sustainable and safe forms of transport and
connectivity are needed” to support the idea of
territorial cohesion. To achieve climate-related
objectives (reduce the impact of climate change,
noise and air pollution) and to improve connectivity

efficient

sustainable

affordable

high-quality

accesssible

and accessibility across the continent, the
importance of intermodal freight and passenger
transport is emphasised. It is important to
connect all places with main transport nodes and
focus on regional planning and development of
core network corridors. Moreover, it is stated to
be important to connect transnational mobility
networks to secondary and local ones and to
“cooperate on multimodal and environmentally
friendly accessibility of and within urban centres “
(European Union, 2020a).

Conclusion

Multiple planning documents reviewed above
highlight that changes in mobility habits and
infrastructure are highly important to achieve
global and European goals of sustainability and
climate neutrality. Similar aspirational qualities
(Figure 2.1) of the mobility system are mentioned
in multiple sources. The most common keywords
are sustainable, safe, affordable and accessible
mobility. Special attention is paid to public
transportation, biking and walking. Moreover,
polycentric development is encouraged as a
way to prevent urban sprawl and reduce mobility
needs. Also, the importance of well-connected
(trans)national and local mobility networks and
multimodality is highlighted.

clean

inclusive

anisuodsai-abn

gender-responsive

Figure 2.1: Keywords representing the main qualities of mobility mentioned

in the planning documents (Author, 2023)
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2.2 EUROPEAN RAILWAY NETWORK

In 2020, the European rail network reached nearly 200 000 km,
of which 12 000 km was high-speed rail (above 200km/h speed)
(Luman & Gouveia, 2022). Figure 2.2 demonstrates the distribution
of the railway network, showing clear concentration in Central and
Western Europe. Lithuania (highlighted in white) together with other
Baltic-Nordic region countries is significantly less connected by
railway.

Figure 2.2: European rails
network (Author, 2022)

23



2.2 EUROPEAN RAILWAY NETWORK

Currently, the transport sector is one of the largest pollutants,
responsible for ¥4 of the EU’s greenhouse gas emissions (European
Commission, 2019). To reach climate neutrality goals set by
European and global policies for 2050, the EU aims for the transition
towards more sustainable means of transportation. Figure 2.4
shows that road, water and air transportation pollute the most while
railways are responsible only for the insignificant part of emissions.
Therefore, actions are taken to encourage people to choose to travel
by train instead of a plane, which could highly contribute to the
EU’s sustainability goals ((Luman & Gouveia, 2022). For example,
European Commission recently approved plans by the government
of France to abolish flights when the same journey could happen by
train in less than 2,5 hours (Reid, 2022).

However, the proximity of the cities, in many cases, is not necessarily
proportional to the commute time by rail, a lot of inequalities and
missing links are still present in the European railway network. It
can be seen in Figure 2.3. The map demonstrates the time of direct
journeys by train to reach major European cities. For example, until
December 2022 it was not possible to reach Lithuania by train
travelling from the Netherlands or any other Western or Central
European country. Only recently, a train from Warsaw to Kaunas
was introduced, however, the journey lasts almost 8 hours and
a change of train is needed. Fortunately, as the new high-speed
railway lines will be continued to develop across Europe as part of
the EU’s TEN-T project to link European roads and rails, the need
for short-distance flights could be reduced even more (Reid, 2022).
It would be especially beneficial for the countries such as Lithuania
which is currently highly dependent on reachability by plane or by
road transport.

0.4
g Railways
Total civil
aviation 9

Total
navigation O
Road
transport

Figure 2.4: Greenhouse gas emissions from transport in the EU, percentages (Author,
adapted from EEA Transport and environment report 2021, 2023)

! Sofia - Belgrade:
June - September 8:50
September - June 11:35

2 Bucharest - Istambul:
Only during summer

3 Sofia - Istambul:
June - September 10:10
September - June 9:40

4 Skopje - Thessaloniki:
Only during summer

5The only connection
between Lithuania and
Poland (Kaunas - Warsaw)
takes 7 h 50 min and
requires changing the
train. It was introduced in
December 2022.

Figure 2.3: Travel times across
Europe (Author, adapted from
www.eurail.com, 2023)
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2.3 TEN-T NORTH SEA - BALTIC CORRIDOR

Trans-European Transport Network (TEN-T) North
Sea-Baltic (NSB) multimodal corridor connects
countries from the North Sea and Baltic regions
(Figure 2.6). The North Sea-Baltic corridor passes
through Belgium, The Netherlands, Germany,
Lithuania, Latvia, Estonia and, recently added,
Finland and Sweden. The NSB Corridor aims for
well-connected Member States to ensure they
would make better use of their economic potential
(European Commission, 2022). It is important to
see Baltic countries and Lithuania as a part of
the larger European system, to understand that
the quality of the mobility network of the country

will have an impact on a larger scale as well. The
corridor includes a network of railways, roads,
inland waterways and air transport. The recent
report on the NSB corridor claims, that “the
main goals for Lithuania’s transport sector are
to improve transport sector quality and technical
parameters, to strengthen intramodality of different
transport modes, to increase the cooperation with
the transport systems of neighbouring countries,
and to be an integral link for the NSB Corridor”
(European  Commission, 2022).  Moreover,
the importance of the Rail Baltica project is
highlighted.

“Development of the Rail Baltica project is a
priority for the Baltic States and Lithuania.
The project will help to improve connectivity at
national and regional level and will contribute to
the achievement of Lithuania’s transport sector
goals” (European Commission, 2022).

8828 km

6934 km

railway roads

2839 km

inland waterways

Figure 2.5: Statistics about the TEN-T North Sea-Baltic corridor (Author, 2023)
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Figure 2.6: TEN-T North Sea-Baltic corridor (Author, adapted
from www.railwaypro.com, 2023)
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2.4 RAIL BALTICA OVERVIEW

The planning process of the Rail Baltica high-
speed railway officially started in 2010 (Figure
2.7). The need for a railway connection within the
Baltic countries and from Lithuania to Poland is
clear from the previous analysis of the European
railway network. Moreover, as stated previously, it
will become an important part of the NSB Corridor.
Rail Baltica will consist of 7 main passenger
stations and three freight terminals, one in each
Baltic state. Officially, the ferry link between
Tallinn and Helsinki is considered to be part of
the line. In the beginning, Vilnius, the capital of
Lithuania was not included in the Rail Baltica
project, however, the agreement was reached to
have an additional branch that intersects the main
branch in Kaunas. This decision puts Kaunas in
a strategic location where it has the potential to
become a highly important mobility hub. Even
more, the main freight terminal of Lithuania will
be located on the outskirts of Kaunas. Figure
12 demonstrates, how commute time between
Kaunas and other Rail Baltica cities nearby will
change. In most cases, the journey time should
be reduced in half, making Vilnius and Panevézys
accessible in less than 40 minutes.

As the planning process of the railway line is
already being finished (Figure 2.7), | chose to
not question decisions made on a regional scale,
however, to use the implementation of the Rail
Baltica as a catalyst for change in Kaunas and
explore how its potential could be fulfilled. The
project originally was planned to be finished in
2026, however, delays might happen due to the
pandemic and materials shortage. However, the
time for the cities to prepare for the changes in the
mobility system is now.

The project requires the construction of a
new station in some cities, such as Tallinn or
Panevézys or redesigning of the current station in
others. As this process depends on the municipal
government as well, the planning of the station
areas happens very differently depending on the
city (Figure 2.10).

Global \
Estonia .\

'PLANNING STAGE

ﬁl PANEVEZYS",
&3 &amin ‘
. p.20Mjin

Commute time

By train (current)
Rail Baltica (future)
By car

By bus

Figure 2.8: Commute time (current and after the Rail Baltica
project is implemented) (Author, 2023)

CONSTRUCTION STAGE

- o

DESIGN STAGE

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Figure 2.7: Timeline of the Rail Baltica project
(Author, adapted from www.railbaltica.org, 2023)
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Figure 2.9: Locations of the Rail Baltica stations
(Author, adapted from www.railbaltica.org, 2023)
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B 2.5 RAIL BALTICA PASSENGER STATIONS

In 2019, the winners of a multimodal Ulemiste terminal (Linda) in Tallinn
were announced. The new passenger station on the outskirts of Tallinn
(Ulemiste) is designed by Zaha Hadid Architects and OU Esplan.
Currently, the preparation for the construction is happening.

In 2019, PLH Arkitekter proposed a plan for the
current Riga Central station area to transform it into a
modern intermodal transportation hub. A new station
building and infrastructure is planned.

Kaunas

Rail Baltica line will use the current Kaunas Central
station, however, there are still no clear plans for the
redevelopment of the station or the surrounding area.
The possibilities study is carried out at the moment.

e

Figure 2.10: The diagram shows what are the
plans for the Rail Baltica stations (Author, 2023)
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Recently, a contract was signed with
the Spanish engineering company
“Ardanuy Ingenaria” to develop the
design for the Parnu regional station.

Panevézys Rail Baltica station will be located on the
outskirts of the city. Recently, an opportunity study
was carried out to decide on the exact location of
the station. The plans are not confirmed yet.

In 2021, the architectural competition for the redevelopment of the
Vilnius railway station happened and the proposal by Zaha Hadid
Architects was selected. Moreover, there are plans to redevelop the
bus station nearby and transform the adjacent railway depot area.
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2.6 MAIN FOCUS: KAUNAS

Why Kaunas?

Kaunas has the most potential to benefit from
the Rail Baltica line that has not been explored
yet. To understand the benefits of the new high-
speed railway line, it is important to take into
consideration several aspects. First of all, due to
its central location, it has the potential to become
the main mobility hub of Lithuania. In the future,
a high-speed railway link could also connect
Kaunas to Klaipéda (together with the Port of
Klaipeda) to strengthen the network even more.

Population trends

Secondly, taking into consideration population
trends, Kaunas, the 2" largest city in Lithuania,
faced degrowth for the last two decades, recently
the curve started to grow slowly, therefore, it is
important to embrace this process. The city still
faces the challenges of an ageing population
and emigration. By creating a lively and pleasant
environment in the city to live in, attracting more
foreigninvestments and creating job opportunities,
population trends could be influenced positively.
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Figure 2.12: Population trends of Kaunas
(Author, adapted from www.geodata.lt, 2023)
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Figure 2.11: The location of Kaunas County
and Kaunas City in Lithuania (Author, 2023)
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population size (2023)

Suburbanization and car dependency

Moreover, Kaunas faced rapid suburbanization
in recent decades that resulted in high car
dependency and traffic congestion. However,
there is still plenty of space and potential to
densify the central part of the city.

Figure 2.13: Suburbanization
directions (Author, 2023)
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2.7 KAUNAS RAILWAY STATION AREA

Kaunas Central Railway station is located in
the central part of Kaunas, however, the station
itself does not fulfil the needs of an international
importance mobility hub. The further analysis of
the station environment is provided in Chapters

y heritage -
N S

5 and 6. Moreover, on one side, the railway station is
surrounded by large-scale industrial blocks that are
partially abandoned or adapted to other temporary
functions as the industry tends to move out of the city.
On the other side, the large area of land is dedicated

i Lob
; . * Residential area ¥
o ; e %
= Industry
S g

Figure 2.14: Kaunas railway station area (Image by A. Aleksandravicius)

to the railway infrastructure and maintenance.
Following the example of Vilnius, where the
Lithuanian Railway (AB “Lietuvos gelezinkeliai”)
authorities already announced plans to move the
train maintenance facilities outside the city and

to free up the space for the development of the
city, it is possible to anticipate a similar scenario
in Kaunas and explore potentials for the area
redevelopment.

B 4.
Beer factory '
Iy
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B 2.8 PROBLEM STATEMENT
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According to the European Green Deal (European
Commission, 2019), transport currently is
responsible for a quarter of the EU’s greenhouse
gas emissions and this number is still increasing.
Urgent actions have to be taken to create a
paradigm shift towards more sustainable mobility
to reach climate neutrality goals by 2050.

On the European level, more travelling should
happen by train rather than by plane. However,
part of Europe is still not well integrated into the
European railway network. One of the key projects,
especially important for the TEN-T North Sea-
Baltic corridor, is Rail Baltica. Soon, it will connect
Poland to Finland through the Baltic States with a
new, fast railway line. The project has the potential
to significantly improve connectivity within the
region, attract new flows of passengers, and
foreign investments and contribute to changing
mobility habits. It could be highly beneficial to
the major cities that will have Rail Baltica stations.

However, the development of each station and
adjacent area is a matter of the local government,
therefore, it is happening very unevenly. While the
capitals of the Baltic countries are taking advantage
of the opportunities, Kaunas, the second-largest city
of Lithuania, which will become an important railway
node, has not yet acted.

Kaunas railway station is currently surrounded by a
large infrastructural area, train maintenance depots,
and former industrial areas with a mix of some
residential and public functions. There is a lot of
potential for the redevelopment of the area. It could
be developed as a well-functioning mobility hub that
promotes a shift towards sustainable means of mobility
on both local and regional levels. Moreover, creating
new or extending existing city centres towards the
railway station could contribute to preventing urban
spraw! and suburbanization. The graduation thesis
aims to investigate spatial and functional conditions
needed for these transitions to happen.

(& [ [emnan
‘I 4 EU GREENHOUSE
GAS EMISSIONS

CLIMATE-NEUTRAL BY 2050
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RAIL BALTICA
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Kaunas will become an important
railway hub, however, there is
yet no plan for the future of the
railway station areq, therefore,

how the area should be redeveloped to aim for the shift
towards sustainable mobility and to better integrate the area

into the current urban fabric?

Figure 2.15: Summary of the problem statement (Author, 2023)
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The chapter focuses on how the project was conducted. The
research aim together with two objectives is specified followed by
two main research questions and a few sub-questions for each.
To answer the specific research sub-question and to achieve the
research aim, a variety of qualitative and quantitative methods
were used. The second part of the chapter provides descriptions
of the methods and specifies which ones contribute to answering
the certain research sub-question. Lastly, the research and design
process diagram summarizes the workflow of this project.

3 « METHODOLOGY

3.1 RESEARCH AIM

3.2 RESEARCH QUESTIONS

3.3 METHODS

3.4 APPLICATION OF THE METHODS
3.5 RESEARCH AND DESIGN PROCESS
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3.1 RESEARCH AIM

RESEARCH AIM

This project aims to propose a visionary plan for the
Kaunas railway station and its surroundings that would
accelerate the transition towards sustainable, safe and
accessible mobility for all and would integrate the area
into the existing urban fabric.

OBJECTIVE

Integrating the area into the
existing urban fabric

OBJECTIVE

Sustainable, safe and
accessible mobility for all
Designing the railway station

Developing a multimodal
and adjacent public spaces.

mobility hub together with the
railway station.

Redeveloping the area as
a new urban centre while
preserving industrial identity
and heritage.

Contributing to change of
mobility towards a less car-
oriented network in Kaunas.

Redeveloping and densifying
the area in such a way that
new living and working quality
could contribute to minimizing
the need for urban sprawl and
suburbanization.

Creating a well-functioning
mobility hub as a transition
point from the regional to local
transportation networks.

Small scale: @ Medium scale: Large scale:
@ railway station railway station area city

Figure 3.1: Diagram of the research aim
and objectives (Author, 2023)
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3.2 RESEARCH QUESTIONS I

How redeveloping the railway station area
could contribute to promoting sustainable,
safe and accessible mobility in Kaunas?

SQ1.1
How to create a mobility hub that would

serve the needs of the increased flows of
passengers after the Rail Baltica project is
implemented?

SQ1.2
How redeveloping the station area could

contribute to a change in mobility towards a
less car-oriented network in Kaunas?

SQ1.3
How to create a well-functioning

interconnection between local and regional
mobility networks and how it impacts on a
regional scale?

Figure 3.2: Table of the research questions
and sub-questions (Author, 2023)

What are the spatial and functional
conditions needed for the Kaunas railway
station area to become well integrated into

the existing urban fabric of the city?

SQ2.1
How the Kaunas railway station and

the adjacent public spaces should be
transformed to fit the changing needs and
role of the railway station?

SQ2.2
How the area should be redeveloped taking

into consideration proximity to the Kaunas
centre and industrial heritage present on site?

SQ2.3
How much the area should be densified and

what kind of quality of living and working
could contribute to minimizing urban sprawl
and suburbanization?
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3.3 METHODS

' Case study To achieve a better understanding of possible Planning To understand what kind of future relevant parties
— analysis outcomes and effects of similar scale and range documents (globalinitiatives, EU, national and local governments)
P projects, learn from good practices in the Netherlands analysis are planning for, especially in terms of mobility and
E and abroad. urbanization.
[ ‘nn.\u

- Various examples of block typology - Global level

- Various examples of streets and public spaces - European level
- Regional level
- National level
- City level
- Local level

Literature To use theoretical knowledge as a base for planning

analysis and design decisions. As a starting point, | chose
literature related to the topics of density and TOD.
Further, the theory was used to elicit specific

knowledge or validate certain decisions.

- Transit-oriented development (TOD)

- Density Data analysis ~ Open data sets are used for analysis or to get

quantifiable data while testing hypotheses or
validating certain design decisions (for example,
densification).

- Data from Open Street Maps
- Data from Natural Earth

L . ) - Data from Lithuanian State Data Agency
two site visits were conducted in December and in

. March.

A

Observations ~ To collect data from the Kaunas railway station area,

- Take pictures Mapping To map different elements of the urban fabric, mobility
- Take video footage JAQ\( and natural networks.

- Sketch © ﬁ Q y

- Take notes - Mobility network

- Experience the place by different means of Built . i
transport (on foot, by car, by bus, by train) - bulltenvironmen
Moreover, a lot of inspiration came from observations
of daily life and the environment. Living in the
Netherlands, frequently commuting by train and by
bike as well as international trips by train to Paris and

Zurich this year were a great source of inspiration
and learning experience.

- Natural network

Figure 3.3: Table of the methods used
during the research (Author, 2023)
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3.4 APPLICATION OF THE METHODS

Various methods were used to answer the
research questions. The size of the red dot
indicates the importance of the method to elicit
specific knowledge needed for the research sub-

question to be answered (Figures 3.4, 3.5).

How redeveloping the railway station area
could contribute to promoting sustainable,
safe and accessible mobility in Kaunas?

SQ1.1
How to create a mobility hub that would
serve the needs of the increased flows of
passengers after the Rail Baltica project is
implemented?

SQ1.2
How redeveloping the station area could
contribute to a change in mobility towards a
less car-oriented network in Kaunas?

SQ1.3
How to create a well-functioning
interconnection between local and regional
mobility networks and how it impacts on a
regional scale?

Figure 3.4: Methods used to answer research
question 1 and related sub-research questions
(Author, 2023)
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What are the spatial and functional
conditions needed for the Kaunas railway
station area to become well integrated into
the existing urban fabric of the city?

SQ2.1
How the Kaunas railway station and

the adjacent public spaces should be ~ ----

transformed to fit the changing needs and
role of the railway station?

SQ2.2
How the area should be redeveloped taking

into consideration proximity to the Kaunas ----

centre and industrial heritage present on site?

SQ2.3
How much the area should be densified and

what kind of quality of living and working — ----

could contribute to minimizing urban sprawl
and suburbanization?

Figure 3.5: Methods used to answer research
question 2 and related sub-research questions
(Author, 2023)
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3.5 RESEARCH AND DESIGN PROCESS

The process can be divided into divergence and convergence
stages. While defining the problem, exploring possible solutions
and reflecting on my work, the aim was to broaden my knowledge.
However, when choosing the topic at the beginning of the year,
using analysis to justify certain decisions and proposing the vision
for the area, decisions had to be made. During those stages of the
process, the aim was to focus the knowledge.

Start of the
graduation year

EXPERIENTIAL AND
PROFESSIONAL KNOWLEDGE

>

0]

INTRODUCTION

02

PLOBLEMATIZATION

03

METHODOLOGY

Chapter of
the report

Figure 3.6: Table summarizing the research process, project timeline and chapters of

N

the report (Author, 2023, inspired by the diagram “Dynamic view of the strategy-making

stages of planning” (Franken-Champlin, 2019))

N

.
2

N

DIVERGING

PROBLEM DEFINITION ~ -------

The workflow of this project was both linear and
non-linear. This is also reflected in the structure
of the booklet. On one hand, every step had
the main focus followed by the graduation
presentations. However, it was also a constant
process of combining research and design. The

CONVERGING main revision cycles are shown in the diagram.
oo > ANALYSIS @ ----- > EXPLORATIONS @ -------------- » VISIONARY PLAN ~ -----
! site visit site visit

Is the silé relevant

to the p:roblem?

04

THEORY

.05

“SITE ANALYSIS

What knowledg:e about the site What topics need to be

or theory | am: still missing? additionally explored?

Does the project answer the research question
and fulfil the research aim?

06

EXPLORATIONS

07

MASTERPLAN

08

KEY QUALITIES

Does the design contribute to

large-scale positive change?

LINEAR PROCESS

P4

- REFLECTION '

09

REGIONAL IMPACT

10

REFLECTION
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The chapter provides theoretical background that is used as a
base for further research and design. As the project evolved, new
topics emerged, therefore, the literature is reviewed also further in
the report. This chapter consists of conceptual framework and
literature review mostly focused on the concepts of TOD and
density.

4. THEORY

4.1 CONCEPTUAL FRAMEWORK
4.2 LITERATURE REVIEW
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4.1 CONCEPTUAL FRAMEWORK

The conceptual framework (Figure 4.1) represents
the effect on the Kaunas railway station by Rail
Baltica high-speed railway line implementation.
The project will have a direct impact on the
railway station and adjacent areas. Furthermore,
by taking the right actions, the changes made on
a local level could positively impact the region.
Moreover, as the changes will affect other cities in
the region, successful collaboration is important
for the implementation of TOD on a regional level.

The project aims to propose a vision, that takes
into consideration four main pillars of “planning
mobility in the contemporary city” that emerged
from the literature: urban mobility, spatial
development, socio-economic and cultural
processes (Bertolini, 2012).

> SUSTAINABLE MOBILITY
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Figure 4.1: Conceptual framework (Author, 2023)
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4.2 LITERATURE REVIEW

Process of the literature review

The literature review was a semi-systematic
process. The concept of Transit Oriented
Development (TOD) emerged at the beginning of
the year when | chose a graduation topic related
to mobility and railway station surroundings. As a
base for the theory review, | chose literature by
Luca Bertolini and other commonly acknowledged
authors focusing on this field. As new topics
and concepts appeared during the process
(for example, density), | used those keywords
to search for additional literature in various
academic databases.

Moreover, it is important to note, that while the
TOD concept is well-known in the Netherlands and
multiple other countries around the world, from my
experience studying and working in Lithuania, it is
not commonly applied in the country. Therefore,
while acknowledging the knowledge gap, | aim
to explore the literature related to TOD while
reflecting on its transferability to the local context.

Challenges of mobility planning

LucaBertolini (2012) states that nowadays mobility
planning requires understanding and managing
complex relations between urban mobility, spatial
development, socio-economic and cultural
conditions. It is a result of the “growing diversity of
activities and locations” in our daily life. However,
the current lifestyle causes a paradox due to
increasing dependency on mobility. On one hand,
it brings freedom, however, it often becomes a
necessity when without mobility the basic services
are not accessible (Bertolini, 2012).

What is more, the dilemma emerges as mobility is
deeply rooted as an essence of socio-economic
processes, however, the negative effects of
mobility (energy consumption, emissions, noise
and air pollution, accidents, etc) are as stronger
as ever (Bertolini, 2012).

Understanding this as one of the challenges of
contemporary mobility planning, there is a need
to look for ways to implement more sustainable
mobility. The term “sustainable mobility” is
commonly used, however, it is also often criticized
as being vague and unclear. However, it is used
for the conceptual framework as it was adapted
from the planning document analysis (Chapter
2.1).

While acknowledging the further specify what
it means, for the general understanding the

definition of the term by David Banister (2005) is
that it is “forms of mobility which acknowledge the
need and desirability of mobility, and, at the same
time, can reduce its negative effects”.

From the literature emerges the need not only
to minimize the negative effect of unsustainable
transport but to reduce the reasons to commute.
To achieve this, TOD introduces the idea of
combined planning of transport and land usage.

Transit-oriented development (TOD)
The definition of TOD

The definition of TOD is extracted from the article
by Thomas and Bertolini (2017): “TOD can
be described as land-use and transportation
planning that makes walking, cycling, and transit
use convenient and desirable, and that maximizes
the efficiency of existing public transit services
by focusing development around public transit
stations, stops, and exchanges. Successful TOD
can be defined as the implementation of this type
of development at a regional scale”. The definition
summarises how most authors define the concept
of TOD, only some of them provide a more
context-specific definition (Hrelja et al., 2020).

From the definition, the two main aspects emerge,
land use and transportation. For the first one, the
most important elements are increasing density
and a mix of functions. For transportation planning,
“it is a matter of improving the competitiveness of
alternatives to the car” and it could be achieved
by increasing flexibility, effectiveness and door-
to-door transit of other means of transportation,
especially non-motorized ones (Curtis et al,
2016).

Adjacent terminology

From the literature review, similar concepts
appear occasionally. The most relevant for my
topic could be Bus Rapid Transit (BRT) which
is used to define TOD based on bus transport
instead of, most frequently, railway (Hrelja et al.,
2020). Currently, the Kaunas bus station could be
considered to be of higher importance than the
Railway station. In Lithuania, the destinations to
travel by train are quite limited and, especially,
the smaller towns are accessible only by bus.
To improve commuting by bus, the new bus
station was built recently in Kaunas centre.
However, together with Rail Baltica, the railway
coverage and infrastructure will be improved as
well as commute time will significantly decrease,

therefore, there is potential to shift towards the
railway. For this reason, the focus of the literature
review, as well as the project, is TOD development
around the railway station.

TOD parameters

Various literature sources suggest slightly
different parameters regarding the radius of the
TOD influence zone around the station. The most
often used parameter is walking distance from
the station, however, in literature this varies from
400 m (5-minute walk) to 800 m (10-minute walk)
(Hrelja et al., 2020) or even 1,2 km (15-minute
walk) (Atelier Zuidvleugel, 2006). If the research
also includes biking, the geographical catchment
zone could be from 1,6 km to 10 km, or from 7 to
25 minutes of biking (Hrelja et al., 2020).

Due to different sources that analyse various
contexts that are different from Lithuania and due
to lack of literature and research looking into the
local context. The maximal recognised value,
1,2 km is used. Moreover, this radius covers the
whole focus area around Kaunas railway station
(Chapter 5.10.1). The same radius is further used
as a basis for the regional analysis (Chapter 9).

Local and Regional TOD

From the literature, TOD emerges in two different
scales, local and regional. As reviewed in the
article (Hrelja et al.,, 2020), multiple authors
proposed TOD as a way to “ramp up the three
Ds (density, diversity and design) at the local
level”. While other literature sources focus on
strategic and policy frameworks for TOD and
its implementation, often by using case studies
(Curtis et al.,, 2016; Papa & Bertolini, 2015;
Straatemeier & Bertolini, 2020). As the primary
focus of the thesis is design, the local TOD
approach is more relevant for further research.
From the mentioned “3s”, density appeared to be
needed to research further.

Density

When studying the literature about density, the
most important goals were understanding what
density is, which parameters define density
and whether are there any correlations between
density and sustainability.

Definition and parameters of density

In the book “Spacematrix: Space, Density and
Urban Form” (Berghauser Pont & Haupt, 2021),

density is defined as “the relationship between a
given area and the number of certain entities in that
area. These entities might be people, dwellings,
services, or floor space”. The two different types
of density are highlighted further, urban density
which describes the built environment and is used
for descriptive purposes and urban density which
is used for normative, legal use. The concept
of density was brought to my attention after the
recent discussions on Lithuanian social media
about the densification of Vilnius, the capital
of Lithuania, centre. For that case, as in many
others, different calculations of density were used
to support opposite arguments. Moreover, even
the same density does not mean the same quality.
Critics argue that using density “for anything
but statistical purposes is questionable” as the
parameter itself does not able to reflect the actual
qualities of the space. A similar amount of dwelling
can express various urban forms and provide
completely different characters. Therefore, for the
further analysis of density, multiple variables are
taken into consideration to ensure that numbers
can, at least partially, define the actual quality
of urban form. The parameters are reviewed in
Chapter 7.3.3.

Density and sustainability

“Denser urban environments certainly do not
automatically mean less transport and energy
consumption”. However, if reversed, to reduce
road transportation, dense settlements are the
necessary prerequisite. The reasoning behind
this statement usually is based on financial
and other feasibility to offer “energy-efficient
and environmentally responsible” alternatives
(Berghauser Pont & Haupt, 2021).

Conclusions

To conclude, the literature review allowed me to
gain a general understanding of the concepts.
In the chapter, the most relevant aspects were
mentioned. Some topics, such as density are
researched further. However, while the main
principle of TOD, integrated transport and land
use planning, is a key aspect of the project, the
exact specifics and numbers were tested to find
the best configuration for the local context rather
than adopted from the literature.
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The chapter reviews the key topics relevant to research and
design. It provides information about Kaunas and the approximate
project location. The goal of this analysis is to determine the
boundaries of the exact area of intervention. Moreover, to find out
topics that need to be explored further.

5 . SITE ANALYSIS

5.1 OVERVIEW OF THE SITE ANALYSIS

5.2 ADMINISTRATIVE BOUNDARIES

5.3 URBAN FABRIC

5.4 DISTRIBUTION OF RESIDENTS AND JOBS
5.5 MOBILITY

5.6 NATURE

5.7 HISTORY AND HERITAGE

5.8 ATTRACTIONS

5.9 NEW DEVELOPMENT

5.10 AREA OF INTERVENTION
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B 5.1 OVERVIEW OF THE SITE ANALYSIS
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The overview of the analysis (Figure 5.1)
demonstrates which topics are explored further.
Moreover, depending on the topic, the suitable
scale is selected (Figure 5.2). Certain information
is provided about the whole city of Kaunas, while

Topic

5.2 ADMINISTRATIVE BOUNDARIES

5.3 URBAN FABRIC

5.4 DISTRIBUTION OF RESIDENTS AND JOBS

5.5 MOBILITY

5.5.1 CITY LEVEL MOBILITY NETWORK
5.5.2 MEANS OF MOBILITY

5.5.3 MOBILITY HUBS

5.5.4 LOCAL LEVEL MOBILITY NETWORK

5.6 NATURE

5.6.1 CITY LEVEL NATURAL NETWORK
5.6.2 LOCAL LEVEL NATURAL NETWORK
5.6.3 THE GREEN SLOPES

5.7 HISTORY AND HERITAGE
5.7.1 HISTORY OF THE AREA

5.7.2 NEW TOWN GRID

5.7.3 PRELIMINARY UNESCO HERITAGE

5.8 ATTRACTIONS
5.9 NEW DEVELOPMENT

some analysis focuses on the broader area
(central part of Kaunas) or the focus area around
the main railway station of Kaunas. The analysis
results in the definition of the area of intervention
and its main parameters.

Scale

5.10 AREA OF INTERVENTION
5.10.1 BORDERS AND PARAMETERS OF THE AREA
5.10.2 THE VIEW OF THE AREA

Figure 5.1: Diagram of the site analysis content (Author, 2023)

Figure 5.2: Different scales of analysis (Author, 2023)
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5.2 ADMINISTRATIVE BOUNDARIES

Kaunas is divided into 11 administrative units (elderships) (Figure
5.83). Kaunas central railway station is located on the border between
Centras and Sangiai elderships. The largest elderships are located
in the south (Petrasitnai, Panemuné, Aleksotas) and in the north
(Silainiai), however, the ones in the south are less dense in terms
of population as large natural areas are included (Figure 5.4). More
detailed information about the distribution of residents and jobs is
provided in Chapter 5.4.

0O 10 20 30 40 50 60 70 80 90 100 residents/ ha

o 2 4 6 8 10 2 A 1 8 20 2km

Figure 5.4: Population density per ha in 2021
(Author, data source: www.osp.stat.gov.lt, 2023)

Figure 5.3: Administrative boundaries and number of residents in
2021 (Author, data source: www.osp.stat.gov.lt, 2023)
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B 5.3 URBAN FABRIC

Kaunas had formed around the core area between two rivers,
Nemunas and Neris. The city is quite low-density, there are some
industrial areas in the central parts of the city, however, the industry
is being pushed to the outskirts. Moreover, suburbanization and
urban sprawl happened quite intensively in the last decades. The
map (Figure 5.5) provides general information about various parts of
the city. The three illustrations below (Figures 5.6-5.8) demonstrate

what they look like.

Figure 5.6: An example of the Soviet mass
housing area (Google Satellite, 2023)

Figure 5.7: An example of the mix-use
area (Google Satellite, 2023)

Figure 5.8: An example of the mix-use
area (Google Satellite, 2023)

Figure 5.5: Different areas of Kaunas (Author, 2023)

60

22 km

20

Buildings
O Railway station
- Kaunas Municipality

- Water




5.4 DISTRIBUTION OF RESIDENTS AND JOBS Number of companies (2021), grid 100 x 100 m Population density (2021), grid 100 x 100 m
B D |

0 700 0 1050

The most densely populated neighbourhoods (Figure 5.10) are
the Soviet mass housing areas in the north of Kaunas; however,
those areas are unattractive to younger residents, and therefore, the "
areas face issues of an ageing population. Young families tend to
move to the suburbs of the city. Companies (Figure 5.11) are mostly
concentrated in a few industrial zones, along the main roads and in
the city centre. .

22 km
| ]

20

1050

Population density (2021), grid 100 x 100 m

Figure 5.10: Distribution of residents
(Author, data source: www.osp.stat.gov.lt, 2023)

700

Number of companies (2021), grid 100 x 100 m

Figure 5.11: Distribution of companies
(Author, data source: www.osp.stat.gov.lt, 2023)
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Figure 5.9: Distribution of population and companies
(Author, data source: www.osp.stat.gov.lt, 2023) 0 2 4 6 8 10 12 14 16 18 20 22 km
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) Key infrastructure project . Bus stop (national buses)
5.5.1 CITY LEVEL MOBILITY NETWORK B Highway s Rail Baltica tracks
B 1 B Highway (project) O Railway station (main)
s \ain street network . Railway station (regional)

Mobility in Kaunas is based on the road network (Figure 5.12).
Highways partially surround Kaunas except for the southeastern
part where Kaunas hydroelectric power plant sluice becomes a
bottleneck limiting the flow of traffic. There is a plan to complete the
missing part of the ring road around the city and the new bridge is
a key project for this to succeed. The second main change is the T
planned Kedainiai bridge next to the confluence of the Nemunas
and Neris rivers. When implemented, there might be a shift towards
increased importance of the streets on the opposite side of the
Nemunas River (the dashed green line in the map, Figure 5.12).

22 km

@

20

18

Railway tracks are located in the southeastern part of Kaunas,
the main railway station is situated next to the city centre and the
second, region Palemonas station in the northeast is mostly used
as a freight station, however, some regional passenger trains stop
there as well. Public transport coverage within the city (Figure 5.13) -
is quite extensive, however, usually the quality of it is the issue. -
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Figure 5.13: Public transport stops and 5-minute (400 m) accessibility radiuses (Author, data
source: Open Street Maps, 2023)
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Figure 5.12: Mobility network of Kaunas (Author, 2023) 0
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5.5 MOBILITY

5.5.2 MEANS OF MOBILITY

Main means of mobility in Kaunas

Private car Car sharing Taxi services

Public transport

Trolleybus

Scooter Walking

Means of national/ international mobility

Plane

Figure 5.14: Means of mobility in Kaunas (Author, 2023)
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Kaunas airport

5.5 MOBILITY

5.5.3 MOBILITY HUBS

The current Kaunas Central Railway station
was built between 1949 - 1953 by Russian
engineer Petr Ashastin (MeTtp AHgpeesny
AwacTtuH). The last time it was renovated
was in 2008. Currently, there is one more
regional station in the North-Eastern part
of Kaunas, Palemonas. It is also used as
the main freight terminal.

Figure 5.15: Kaunas railway station
(image by R. S¢erbauskis)

The new bus station was built in 2017 by
the architecture studio “Dvieju grupé®.
Both national and international buses
use the station. Some buses make an
additional stop in the western part of the
city, however, there is no second station.

Figure 5.16: Kaunas bus station
(image by www.contestus.It)

Kaunas airport is located outside the
northeast border of Kaunas municipality,
in Karmelava. There is a bus connection
from Kaunas railway station to Kaunas
airport, however, it is not very frequent and
takes approximately 30 minutes.

Figure 5.17: Kaunas airport
(image by A. Aleksandravicius)
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5.5 MOBILITY

5.5.4 LOCAL LEVEL MOBILITY NETWORK

Onthe local level (Figure 5.18), there is a clear network of streets that
are important for the overall road system of the city. One of the most
important (B1 category) streets (street categories are regulated by
Lithuanian law (Lietuvos Respublikos aplinkos ministerija, 2011)) is
located in front of the railway station creating a clear barrier between
the centre and the station. The road network is further analysed to
determine possible changes in the street profiles and number of the
lanes in Chapter 7. As previously mentioned, the public transport
(buses, trolleybuses) network is quite extensive, however, on a
smaller scale it is not very convenient to access the railway station.
What is more, the bike path network is currently being improved,
however, due to climate, terrain and lack of coherent infrastructure,
itis currently more used for leisure rather than as a mean of mobility.
The Strava heatmap (Figure 5.19) is used to highlight that industrial
and infrastructure areas attract almost no people to move through
them compared to other central areas of the city.

Figure 5.19: Heatmap demonstrating the frequency of activities (walking, running
and biking) in the area (Author, source: www.strava.com, 2023)

Figure 5.18: Mobility network of

the area (Author, 2023)
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B 5.6 NATURE Pl

O Railway station
5.6.1 CITY LEVEL NATU RAL NETWORK - Kaunas Municipality
{7777 Main green patches
[ water

100EN] Main green structure

The green-blue structure of Kaunas (Figure 5.20) is based on the
location of the two largest rivers, Nemunas and Neris and the green j
slopes along them. The main green patches, Kleboniskis forest ‘

/
7//

22 km

in the north and Panemuné pinewood in the south are connected
through smaller green patches.

20

Kaunas is surrounded by agricultural landscapes, smaller green
patches, forests and grass fields (Figure 5.21).

g/
V, o0,

.=

16
)

14

o

Figure 5.21: Satellite view of Kaunas and its surroundings (Google Satellite, 2023) 5]
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Figure 5.20: The main green-blue 5 > 7 . 6 . y A 551
structure of Kaunas (Author, 2023) 2 Z 4 6 8 10 12 14 16 18 20 22 km
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B 5.6 NATURE

5.6.3 THE GREEN SLOPES

Figure 5.25: Green slopes (Author, image by A. Aleksandravicius, 2023)
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5.7 HISTORY AND HERITAGE

5.7.1 HISTORY OF THE AREA

The history of the area (Figure 5.26-5.29) is highly related to the
history of the railway in Kaunas. The first railway station (Figure
5.30) was constructed in 1859 - 1862 together with the railway
line between Warsaw and St. Petersburg. Simultaneously, large
industrial buildings began to appear along the Nemunas River due
to the proximity of the railway, river transport and port. The first
industrial companies focused mainly on the metal processing and
spirits industry (Kaunas City Municipal Administration, 2021). The
station was destroyed during WWII and later rebuilt at the same
place in 1949 - 1953.

R
N7 77

O
H . Z‘ 7/' ¢ i
While the New Town part of the focus area changed over time, the %%AMM
triangle-shaped site behind the station has been used as a railway % X
infrastructure and maintenance zone for more than 150 years. Further
towards the southeast, the Sandiai district grew from a military base.
However, the functions in the area changed significantly since then
and Kaunas continued to expand further. The shift requires to
think the future of former industrial and infrastructure zones while

preserving their valuable qualities.
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Figure 5.30: Kaunas railway station and the surrounding area (From the collection of
Lithuanian Aviation Museum, 1928)

Figures 5.26 - 5.29: Historic maps of the area
(Author, source: storymaps.arcgis.com, 2023)
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5.7 HISTORY AND HERITAGE

5.7.2 NEW TOWN GRID

Part of the area is located in the heritage zone “historic part of
Kaunas, called New Town (Naujamiestis)” (Figure 5.31). The
upper part of the New Town can be distinguished by the clear
grid structure that gets disrupted towards the station. The clear
rectangular grid of the New Town was introduced in the middle of
the XIX" century, during the occupation by the Russian Empire. It
created the system of the main axis (currently the main pedestrian
alley, Liberty Boulevard (liet. Laisvés aléja) leading towards the Old
Town with three adjacent public squares (Figure 5.32).

Furthermore, during the Interwar period (1918-1939), after Lithuania
regained its independence, Kaunas became a provisional capital
of Lithuania. While Vilnius was under occupation, Kaunas grew as
a centre of political and cultural life. The change of status required
new buildings to meet the needs of the capital. Most of those
buildings (a few of them are shown in Figures 5.33-5.35) are located
in the New Town and on a higher terrace, towards the northeast, in
the area called “Zaliakalnis”. Due to its unique whole, the buildings
built between 1918-1939 and the urban structure of Kaunas Centre
entered the UNESCO preliminary list of World Heritage Sites. Part
of the focus area, called “Industrial New Town” is part of the site,
which is considered to become a UNESCO heritage (Kaunas City
Municipal Administration, 2021). However, while the decision is not
there yet, the graduation project focuses on the heritage already
included in the national heritage list while acknowledging the
need for further discussion on how the needs of the contemporary
mobility hub could align with the preservation of the Interwar Period
heritage. The national heritage of the area is reviewed in Chapter
7.3.1.

Figure 5.32: The main public space system of Kaunas New Town (Author, 2023)

Figure 5.31: Map of the New Town grid structure (Author, 2023)
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B 5.7 HISTORY AND HERITAGE

5.7.3 PRELIMINARY UNESCO HERITAGE

Figures 5.33 - 5.35: Kaunas Interwar period architecture (Author, images by A. Aleksandravicius (left, bottom right) and R. Tenis (upper right), 2023)
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Buildings

Kaunas is a monocentric city where the main attraction are located
in the central part of the city (Figure 5.36). A few decades ago,
the main public functions were concentrated in the New Town,
along the main axis (Liberty Boulevard (liet. Laisves aléja) and in
the Old Town. However, when the “Akropolis” shopping centre
was opened next to the waterfront in 2007 the attention started
shifting towards the Nemunas River. In 2008, construction of the
new basketball arena started on Nemunas Island. The “Zalgiris”
arena accommodates approximately 15 500 basketball fans and
usually is completely sold out when “Zalgiris”, the local basketball
team is playing. In recent years, the development of Nemunas
Island continues with the recently completed swimming pool and
a science museum which is still under construction. Moreover, last
year the football stadium was opened after the reconstruction which
accommodates also around 15 000 people. Due to the quality of the
event spaces, more important events such as concerts or games
are recently happening in Kaunas, for example, Euroleague Final
For this spring (Figure 5.37).

&%

- —————

Figure 5.37: Basketball fans in Kaunas centre before the Euroleague final in May 2023
(Image by R. Tenis, 2023)

Figure 5.36: Map of the main
attractions in the area (Author, 2023)
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5.9 NEW DEVELOPMENT

There are a few large development projects planned in the area
(Figure 5.38) including the Kaunas railway station and railway
tracks (1), a science museum on Nemunas Island (2), residential
developments (3, 4) and an innovation park (5). The information
about the projects is extracted from www.citify.eu.

1. Kaunas Railway node

Currently, the strategic plan for the Kaunas railway node is being
prepared. The exact details of the project regarding the central
station are still to be determined. Therefore, the thesis explores the
potential of the railway station while the actual decisions are not
made yet.

2. Science Island and Nemunas Island Park

A science museum on Nemunas Island (Figure 5.39) is currently
under construction and should be open in 2023. Simultaneously,
the park surrounding the museum is being renewed.

3. “Nemunaiciai” development

It is a large residential and mixed-use development happening in
the former industrial area next to the Nemunas River. The first stage
which is almost completed, offers 162 apartments from 31 to 120
m2. The Floor Space Index (FSI) of the first stage is 1.9. The next
stages should offer both apartments and office space, however, the
exact plans are not yet public.

4. “Matau Kaung” development

A residential complex will accommodate 40 apartments from 51 to
75 m?. The total area is 10 ha, however, FSl is not specified.

5. Aleksotas Innovation Park

20 ha area in Aleksotas will be developed as an innovation park
focused on research and design (R&D). At least 1100 new jobs
should be created in the area. Currently, the project is still under
development.

Figure 5.39: Construction on Nemunas Island (Image by kaunas.It, 2021)
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Figure 5.38: Map of the new
developments in the area (Author, 2023)
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I 5.10 AREA OF INTERVENTION

5.10.1 BORDERS AND PARAMETERS OF THE AREA

The previous analysis allowed me to determine the main features of
the area and to identify the boundaries of the intervention (Figure
5.40). There is potential to develop further, however, for the project,
natural limits were selected such as the Nemunas River waterfront in
the southwest and green slopes in the northeast of the station. What
is more, Griunvaldas Street marks the edge between a clear new
town grid and a more undefined grid of the industrial part of New NEW TOWN
Town. It became a northern barrier together with the “Akropolis” GRID
shopping centre. Also, the park in the north is a memorial place

—IIIIIIIIIIIIIIIIIII/,

and it does not require urgent interventions. On the opposite side of
the station, towards the southeast, the whole railway infrastructure
area is included assuming that there is a possibility to relocate
railway maintenance and develop the area to fit the needs of the -
city. Further towards the southeast, some still functioning industrial ! 2 %\
areas could be transformed in the future, however, for this project, g 3 S >4> Feroee L =
S S S AN 2
N, % z
'Y % Ze
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itis considered as a boundary. Also, there is new development next
to the waterfront, therefore, that area is not included as well. The
defined area is 89,1 ha in size and is approximately 1700 m long

and 750 m wide. Kaunas railway station is the central point of the
area (Figure 5.41). Therefore, it takes approximately 15 minutes to

walk from the furthest point of the railway station.
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Figure 5.41: Distances from the railway station (Author, 2023)
Figure 5.40: Conclusion
map showing the

boundaries of the project
site (Author, 2023)
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I 5.10 AREA OF INTERVENTION

5.10.2 THE VIEW OF THE AREA

Figure 5.42: Area of intervention (Author, image by A. Aleksandravicius, 2023)
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The chapter aims to answer the question: what fo do? in the area
that was defined in the previous chapter. The chapter demonstrates
my chosen workflow combining both structured research and
intuitive, personal experience-based explorations. The chapter is
divided into two parts:

Exploring the identity part focuses on the perception and
character of Kaunas. This part is subjective and reflects on my
personal experience as a resident or a frequent visitor of Kaunas,
my home town, for the last 27 years.

Exploring the “perfect” block part investigates different urban
blocks aiming to understand what kind of density, character and
urban life could be created using certain blocks. The aim is to
choose the most suitable block configuration for the project area.
Then the selected block is analysed further.

6 . EXPLORATIONS

6.1 EXPLORING THE IDENTITY
6.2 EXPLORING THE “PERFECT” BLOCK
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Built environment

I
- Nature
I

Infrastructure and economy

6.1 EXPLORING THE IDENTITY

6.1.1 KAUNAS: PERSONAL IMPRESSIONS

Culture and events

After living in Kaunas for 18 years and being a frequent visitor

5?5?33%032 : afterwards, there is a certain image of the city | subconsciously
\ have. As a quick exercise to understand the identity of the city, |

used images that come to my mind when imagining Kaunas.

Kaunas
kertasit

\PRASOME
uISUDRUMSTA TYLA

2 Kaunas \
\ tvarkosii X

Figure 6.1: Images,
representing my
perception of Kaunas
(Author, 2023)
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B 6.1 EXPLORING THE IDENTITY

6.1.1 KAUNAS: PERSONAL IMPRESSIONS

94

EUROPEAN CAPITAL
OF CULTURE 2022

Nomination of the European Capital of

Culture 2022 was a strong catalyst of

the cultural life in Kaunas that involved

various projects of public participation,

festivals, and concerts spread over the
year 2022.

KAUNAS JAZZ FESTIVAL

Kaunas Jazz Festival has more than 30-

year history and happens every spring

in the “Zalgiris” arena and various public

spaces in the city, especially in the
Kaunas New Town.

Figure 6.2: Keywords,
representing my
perception of Kaunas
(Author, 2023)

STUDENT CITY

There are 8 higher education institutions
and 7 vocational schools located in
Kaunas. In 2019 - 2020, approximately 34
500 students were studying in institutions
of higher education (EKT & Civitta, 2020).

IX FORT MEMORIAL

The fort is part of the Kaunas fortification

system that was built at the end of the

XIXth century. It is currently a memorial
to the victims of Nazism.

KAUNAS

After living in Kaunas for 18 years and being a frequent visitor

afterwards, there is a certain image of the city | subconsciously

have. As a quick exercise to understand the identity of the city, |
used images that come to my mind when imagining Kaunas.

GREEN ACTIVISM

Citizens highly value trees, which results
in occasional protests when the project
proposes cutting the existing trees.
Often, those situations lack clear input by
arborists whether it is needed.

BASKETBALL AND

ZALGIRIS

Basketball is considered to be a “second
religion” in Lithuania and the Zalgiris
basketball team is an important part
of Kaunas identity. It results in Zalgiris
Arena attracting around 15 000 visitors

each time they play.

M.K.CIURLIONIS

The street in front of the railway station

is named after one of the most famous

artists in Lithuania, M.K.Ciurlionis (1875-

1911). He was a painter, composer and
writer.

Built environment
Nature

Infrastructure and economy

Culture and events

THE 2™° CITY: COMPETITION
WITH VILNIUS

There is a sense of competition rather

than collaboration between Kaunas

and Vilnius that comes from historic

and cultural circumstances. The image

represents the competition between

the largest universities to attract new
students.
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B 6.1 EXPLORING THE IDENTITY
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6.1.2 IDENTITY OF THE PROJECT AREA

The identity image (Figure 6.3) demonstrates
different layers of the previously defined focus

area.

SPACE AND OPENNESS

The area maintains the open space character that
is common for the whole city.

The central part of Kaunas is surrounded by
green hills, therefore, even though there is not
much greenery in this particular area, the green
city character is still visible.

LARGE-SCALE INDUSTRY

STATIONS AND HERITAGE

_____________________________________________________________________________________________________________________________________________________ |

Large-scale industry and former industrial
buildings are dominant in the area. Moreover, the
two newly built 16-floor high residential towers
also became clearly visible from the surroundings.

The railway station is the key destination of
the area (based on the location and spatial
composition of the area), surrounded by heritage
and low-rise residential buildings. The bus station
is located 400 metres further.

Current mobility is based on cars, local public
transportation (buses and trolleybuses) and the
railway system (which is currently less used for
the national commute than buses).

The railway infrastructure corridor covers a large
part of the area; therefore, the railway tracks are
the main element.

PRSI e
o e e P o o o e e e e P {f e ot e e
PR SRR

Figure 6.3: Image, representing the identity
of the project area (Author, 2023)
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6.1 EXPLORING THE IDENTITY

6.1.2 IDENTITY OF THE PROJECT AREA

As previously mentioned in my motivation, the
Kaunas railway station area is very familiar to
me. However, when | started working on the
graduation project, | did realise that there are
certain streets and locations within the larger
project area that | have never visited. The main
reason for that is that there are not many points
of destination within the area except for railway
and bus stations and several other services and
entertainment. My commute within or through the
area would always happen by the same main
streets. To learn more and experience the area,
two site visits were conducted in December and
in March. Both times it was still winter weather in
Lithuania, therefore, due to cold and snow storms,
| was not able to spend a lot of time in the area
or to capture how it functions in warmer weather.

The whole project area can be divided into
several areas with different characters; however,
an industrial character is what most of them have
in common.

Railway infrastructure area

The area behind the railway station (Figure 6.4)
has been used for railway needs for over 150
years. Most of the area is not fenced, however,
there is no clear passage towards the station
through the excess rails. Part of the area, which
includes the heritage buildings is fenced and it is
not possible to access it. During the visit (Monday
morning), there were almost no people in the
area. Recently, the bar opened next to the railway
depots which is likely to attract some flows of
visitors during the summertime.

Figure 6.4: Railway infrastructure area (Author, 2023)

Railway station area

Currently, the railway station (Figure 6.5) lacks
other functions and activities that would generate
larger flows of people. There is a small car parking
nearby, and a few bus and trolleybus stops that
require some walking from the station. Next to the
station, there is also a taxi parking area. Due to the
underground passage and lack of attractiveness,
the square in front of the station is usually pretty
empty.

The bus station and Vytautas Street

Vytautas Street, the street that leads towards the
railway station when coming from New Town,
is quite active and facilitates a lot of mixed-use
activities. The main ones are a bus station (Figure
6.6) and a market. The whole area is considered
to be not very attractive or prestigious, however,
after the bus station was renovated in 2017, it
positively impacted the area.

Beer industry

The beer industry is not only visible when coming
to the area, one can immediately smell it. The beer
industry has been part of the area since the end
of the XIX" century. “Volfas Engelman” brewery
(Figure 6.7) is located on the opposite side of the
street from the railway station and occasionally
hosts some events open to the public. However,
the factory complex consists of large-scale
industrial buildings with inactive facades and
large trucks parked behind them.

>

Figure 6.7: “Volfas Engelman” brewery (Author, 2023)
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B 6.1 EXPLORING THE IDENTITY

6.1.2 IDENTITY OF THE PROJECT AREA

Former industry

AN
s :““—- A clear grid structure of Kaunas New Town gets disrupted closer
“‘*R_k\_% towards the railway station. Especially along the waterfront
= — . . : )
=== —— ‘ and Karalius Mindaugas Street, there are large-scale industrial
B S e = buildings that lost their original function and are either abandoned
e TT——— or repurposed at least for a short time (for example, indoor sports

e - . o arena, go-kart track). Some of them are a key part of the local

‘t__'_Td'e_'n | ' , le, the metal factory complex in the

- photograph:

Figure 6.8: Former metal factory “Victory” (liet. “Pergalé”) (Author, 2023)
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6.1 EXPLORING THE IDENTITY

6.1.2 IDENTITY OF THE PROJECT AREA

Woaterfront

River Nemunas is a key element that impacted the formation of
Kaunas centre; however, the city is not using the potential of the
rivers, especially in the project location. The image was taken
during the upcoming snowstorm; therefore, no people are visible,
however, due to the lack of activities along the waterfront and
difficult access (there were approximately 500 meters between
pedestrian crossings to access the waterfront) it is likely that the
similar situation is all year round.

Figure 6.9: Nemunas River waterfront (Author, 2023)
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6.1 EXPLORING THE IDENTITY

6.1.3 MAIN FINDINGS
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Figure 6.10: Current state of the
Nemunas embankment (Author, 2023)

Figure 6.11: Kaunakiemis Street; one of
the streets in the former industrial area
(Author, 2023)

Figure 6.12: Lack of greenery at the
Railway station square (Author, 2023)

Lack of human scale

Most parts of the project area
are lacking human scale which
could  encourage  walking
and staying in the area. It is a
result of wide and intensive
streets (for example, Karalius
Mindaugas St. in Figure 6.10),
large industrial buildings and
large spaces dedicated to
railway infrastructure.

Lack of functions

Except for Vytautas Street, other
partsofthe area (Figure6.11), do
not offer a variety of functions, in
other words, not many reasons
to go to certain places. One of
the good examples is a new bar
that opened next to the railway
depots and attract people to a
usually quite monofunctional
industrial area.

Lack of nature

The project site is surrounded
by green hills and water,
however, the focus area itself
does not have any larger green
spaces. What is more, hard
paving is dominating the area.
One of the important examples
is the station square (Figure
6.12). It results in fewer people
using the space.
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Figure 6.13: Rotterdam Central Station
(Author, 2023)

Figure 6.14: LocHal library in Tilburg
(Author, 2023)

Figure 6.15: Public promenade along
the Seine (Author, 2022)

Potential new centrality

There are multiple examples
of how the station functions as
one of the centres of the city
as it already generates a large
flow of people, for example,
the Rotterdam Central Station.
However, it needs to facilitate
other functions that would
encourage people to come to
the area for different purposes.

Potential reuse of industry

Existing industrial buildings in
the area has the potential to be
transformed and repurposed
to fit the changing needs of
the city. There are multiple
good examples of how it could
be done, however, it is also
important to be critical about
which buildings (when it is not
heritage) should be preserved.

Potential of the waterfront

For a long time now, there were
discussions in Kaunas about
the need to “bring the city closer
towards the rivers”. However,
as the main barriers are intense-
traffic streets, bold action needs
to be taken in terms of mobility.
Figure 6.15 demonstrates the
activities in the former street
along the Seine.
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.1 MY APPROACH AND THE RESEARCH PROCESS

The approach

Explorations of the block aimed to get a better
understanding of various types, densities and
capacities. As the project area facilitates quite
a lot of freedom to create new blocks (as shown
in the analysis, part of the area contains chaotic
large industrial blocks and another part of the
area is an open space, a former infrastructure
corridor).

The main questions were: what size, how dense
and what qualities should the newly proposed
blocks contain? As a starting point, | chose
10 blocks from my personal experience | was
interested in. A few of the selected blocks are in
Lithuania, build in different periods to understand
the local context. Some of them were the projects
| visited in the Netherlands and Paris. The
Barcelona block is a famous example and | was
interested in comparing it with others.

It is important to note, that in my opinion, there
is no one “perfect block” (no “one-size-fits-all”).
On one hand, there is research defining the
optimal size of the block in regards to walkability,
the number of residents that is more suitable to
form the community, however, | believe, that the
blocks | selected (except the Soviet block, that |
chose only for the context) despite their different
parameters, are good examples of the block. The
goal is to find the typology that fits best regarding
the local context and vision for the future.

The parameters

To compare the blocks, literature was studied to
explore the terms used to define density. In the
book “Spacematrix: Space, Density and Urban
Form”, the three main qualities of urban types
are highlighted: intensity (Floor Space Index),
compactness (Ground Space Index) and network
density (N) (Berghauser Pont & Haupt, 2021). For
analysis, only the first two are taken into account.

It is important to highlight that these calculations
are highly dependent on the definition of the
boundary of the block also referred to as the
base land area (A). It is defined as “the unit
of the analysis” which can be determined in
various ways (Berghauser Pont & Haupt, 2021).
To simplify the analysis, the base land area was
calculated according to the building outline or
other clear physical boundary of the block, for
example, a fence.

To calculate the ground space index (GSI), the
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built-up area (B) is divided by A.

Open space ratio (OSR) is the opposite
parameter to the GSI that is either calculated by
subtracting GSI from 1 or by calculating the open
space of the block and that number was divided
by A.

To calculate the floor space index (FSI), gross
floor area (F) is divided by A. The parameter F is
equal to B multiplied by the number of floors (L).

Theequivalenttermsforintensityand compactness
are included in the Territorial Planning Law of the
Republic of Lithuania (liet. “Lietuvos Respublikos
Teritorijy Planavimo |statymas”). FSI is referred to
as building intensity (liet. uzstatymo intensyvumas)
and GSl is called building density (liet. uzstatymo
tankis) (Lietuvos Respublikos Seimas, 2023).
The following document also provides a detailed
description of how both indexes should be
calculated. However, to simplify the analysis
process, approximate parameters were used to
get an overall understanding of the blocks. For
this reason, in different sources, different results
might occur.

The process

For the first round of experimentation, a typical
block layout was applied to the project area
without too much detailing. To achieve the maximal
capacity, heritage, minor streets and other
constraints were not taken into consideration. The
only limitations are the approximate boundary of
the project area, the Rail Baltica rails, location on
the passenger station, M.K.Ciurlionis Street (the
street that goes in from of the station and has
high importance for the overall mobility network),
Vytautas and Karalius Mindaugas streets are
mainly kept where the configuration of the block
allows it.

Afterwards, the potential number of residents,
employees and space for amenities was
calculated for each scenario. Numbers, used for
these calculations are explained in the following
pages. It is important to note that this was not
applied to the Soviet block in Kaunas as it was
used just as a comparison, not considered to be
a good example. The reasoning is provided in
Chapter 6.2.7.

This step is important to understand the capacity
of the area. The heritage, other values and
constraints are taken into consideration further in
the process.

6.2 EXPLORING THE “PERFECT” BLOCK

6.2.2 KAUNAS: PARAMETERS AND NUMBERS

To make a quick assessment of the potential
capacity of each tested block, the main
parameters for calculations were established.
They were either based on current standards and
laws in Lithuania or good practice abroad.

Net area

To calculate the net area when the total (gross)
area is known, an index of 0.7 is used. It is an
approximate number common in Lithuanian
practice to determine how much space walls and
other construction features occupy.

Programme mix

For this exercise, the ratio defining the mix of
functions was 50/40/10. This means 50% space
for housing, 40% for office space and 10% for
amenities. It is a common ratio resulting in an
equal distribution of space for living and working
and works as a base that can be adjusted later.

Space for living
To make an assumption of how much space one
resident requires, a quick assessment of the

current situation was conducted. To begin with,
the minimum required net space per person is

35 m? net space

20 m? net space

14 m? (Lietuvos Respublikos aplinkos ministerija,
2003). However, according to the data provided
by State Data Agency, in 2021, in urban areas of
Kaunas County, the average net space per capita
was 34.2 m?. It was similar to the average for the
whole country (in urban areas) which was 33.8
m2. For comparison, the average net space per
capita for rural areas in 2021 was 47.7 m?. For
the calculations, 35 m? net space per capita was
used.

Space for working

Office space per capita is less regulated than
dwelling space, therefore, approximate numbers
were used, in this case, 20 m? net space per
employee.

Amenities

Lithuania is still lacking a clear regulation on
facilities needed to be in close proximity to
residential areas. This results in areas, especially
suburbs, where there are no amenities needed
within a walkable or cyclable distance and
multiple daily commutes happen by car. For this
chapter, net space for amenities is calculated
without further detailing and later in the process,
types and numbers for amenities will be specified.

net space (m?)

per person per person
HOUSING OFFICES AMENITIES

Figure 6.16: lllustration of parameters
used for the calculations (Author, 2023)
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B 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.3 THE AVERAGE BLOCK OF KAUNAS

|:| Buildings
To measure what is the average block size in the central part
of Kaunas (Figure 6.17), the analysis was carried out. For the
research, the base land area (block size) was defined by the edge
of the surrounding streets. In the central part of Kaunas, multiple
buildings are located on the hills and have access either from the
higher or lower terrace of the city. Those areas do not form a clear
block boundary; therefore, they were not taken into account for this
analysis.

Project area

0.5 - 1.5 ha blocks are common
either in the Old Town of Kaunas

or for some of the single-family
housing areas.

Figure 6.18: Example of an area with
0,5 - 1,5 ha size blocks (Author, 2023)

3 - 4 ha size blocks are located
mostly in the Kaunas New Town

or larger single-family housing
areas.
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Figure 6.19: Example of an area with
3 - 4 ha size blocks (Author, 2023)
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Blocks that are larger than
5 ha are mostly industrial,
former industrial or Soviet-time
residential housing areas.

conco
aEaed

E

e S

Figure 6.20: Example of an area with
blocks larger than 5 ha (Author, 2023)

Figure 6.17: Block size map of Kaunas (Author, 2023)
108

Lasaraazarsaszar®’

109



6.2 EXPLORING THE “PERFECT” BLOCK

6.2.4 OVERVIEW OF THE ANALYSED URBAN BLOCKS

As previously mentioned, 10 blocks (Figure 6.21)
were selected for further explorations. Each block
was chosen as an average or typical example of
a block in a certain area. The first three examples
are from Lithuania to understand different local
typologies. The selected blocks were built at
different times: Kaunas New Town block was built

LITHUANIA

NEW TOWN BLOCK (KAUNAS)

THE NETHERLANDS

7

BORNEO BLOCK A (AMSTERDAM)

Figure 6.21: The 10 analysed blocks (Author, 2023)

110

in the middle of XIX" century, the second block
was part of the development of Kaunas during the
Soviet time and the last block is from one of the
largest contemporary development by a single
developer in Vilnius. Quartier Massena was one
of the locations we visited during the field trip in
Paris with the unique concept by Christian de

.

SOVIET PERIOD BLOCK (KAUNAS)

V37

BORNEO BLOCK'B (AMSTERDAM)

oL

PAUPYS BLOCK (VILNIUS)

22

NO

Sha

BORNEO BLOCK:C (AMSTERDAM)

Portzamparc where the rules for the blocks were
proposed instead of the exact masterplan. Two
blocks with different parameters were chosen
from this area. Moreover, two analysed projects
are located in the Netherlands. First, Borneo
Island interested me because of the smaller
blocks consisting of semi-detached houses and

FRANCE

MASSENA BLOCK A (PARIS)

42,
//‘/%

LITTLE C (ROTTERDAM)

large residential buildings functioning as separate
blocks. Secondly, Little C in Rotterdam is known
as a high-density development that maintained
high living quality. Lastly, the Eixample area in
Barcelona is a famous example of a masterplan
of the area that contains repetitive, high-density
blocks.

MASSENA BLOCK B (PARIS)

SPAIN

77
)

EIXAMPLE BLOCK (BARCELONA)

0 50 150 300 m

m



6.2 EXPLORING THE “PERFECT” BLOCK

6.2.4 OVERVIEW OF THE ANALYSED URBAN BLOCKS

The table (Figure 6.22) shows how the block looks
like, moreover, their coordinates are provided to
allow finding the exact block easier.

LITHUANIA FRANCE

PAUPYS BLOCK (VILNIUS) MASSENA BLOCK A (PARIS) MASSENA BLOCK B (PARIS)

NEW TOWN BLOCK (KAUNAS) SOVIET PERIOD BLOCK (KAUNAS)

54.896426, 23.916090 54.925982, 23.945553 54.679869, 25.301754 48.830214, 2.379706 48.828131, 2.381534

THE NETHERLANDS SPAIN

BORNEO BLOCK'A (AMSTERDAM) BORNEO BLOCK:B (AMSTERDAM) BORNEO BLOCK:C (AMSTERDAM) LITTLE C (ROTTERDAM) EIXAMPLE BLOCK (BARCELONA)

52.371587, 4.948419 51.909004, 4.464367 41.395006, 2.171990

52.371691, 4.946427 52.370788, 4.941233

Figure 6.22: Appearance and location of the blocks (Author, images source: Google Satellite, 2023)
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I 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.5 PARAMETERS OF THE ANALYSED URBAN BLOCKS

Using the parameters described in Chapter 6.2.1,
the density of each block was calculated (Figure
6.23). The blocks are further compared according
to their GSI and FSI parameters in Chapter 6.2.6.

A;(base land uredi) (ha) 3.8 A;(bqse land uredi) (ha) 4.2 A;(bqse land qredi) (ha) 0.7 A;(buse land arecil) (ha) 0.7 A;(bqse land urecit) (ha) 0.4
' L (:number of ﬂoor;s) 1- :6 L (:number of ﬂooris) 5-1%2 L :[number of ﬂoor;s) 3-.6 L :(number of ﬂoor%s) 2-];2 L :(number of ﬂoor%s) ]-;7 '
ey G5l (ground space index) 053 o G5l (ground spacs index) Q.11 oo G5l (ground space index] 0,57 G5l (ground space index] 0,38 ooy Gl (ground space index) 0,84
Ol 047 Olpmeamd 089 Olmmwer 043 Olpmpesriol  0.62 | OStlopmmwroi) 016
FS;I (Roor space inidex) 1.757 FSi:I (Roor space inédex) 0.6{9 FS:I (Roor space inidex) 2.1;5 FS:I (Roor space inidex) 2.6i° FS:I (Roor space iridex) 5.4;7
I:NEW TOWN BL:OCK (KAUNASi) SC;)VlET PERIOD B:LOCK (KAUNA%S) PAUPYS BLO%:K (VILNIUS) MASSENA BLC;)CK A (PARIS) MASSENA BL:OCK B (PARIS)

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

THENETHERLANDS — SPAN

Aé(bqse land urec;) (ha) 0.4 Aé(base land areqf) (ha) 0,8 Aé(buse land areq;) (ha) 0.5 Aé(bose land arecfz) (ha) '|.3 Aé(base land ure(él) (ha) '|.§4
. L (:number of ﬂoor';s) 8-];0 L inumber of ﬂoorés) 3 L :[number of ﬂoor%s) 3 L :(number of ﬂoor?s) 5. ];7 L :[number of ﬂoor;'s) 'I-;6
ey GSl (ground space index] 042 o GSl (ground space index] 0,81 o GSl (ground space index] 0,88 o GSl (ground spaceindex] 0,44 [ GSl (ground space index] 0,99
: O:SR (open quceirutio) 0.528 O:SR (open spuceirctio) O.'|§9 OESR (open quceiraﬁo) 0.122 OESR (open spccei ratio) 0.56 OESR (open spacei ratio) O.d]

FS:I (Roor space inidex) 3.4;5 FS:I (Aloor space inidex) 2.454 FS:I (Roor space inidex) 2.656 FS:I (Aoor space ir;dex) 4.2;3 FS:I (Aoor space ir;dex) 5.0:9

BORNEO BLOCK A (AMSTERDAM) BORNEO BLOCK B (AMSTERDAM) BORNEO BLOCK C (AMSTERDAM) LITTLE C (ROTTERDAM) EIXAMPLE BLOCK (BARCELONA)

Figure 6.23: The main parameter of the analysed blocks (Author, 2023)
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I 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.6 MATRIX OF THE ANALYSED URBAN BLOCKS

The matrix (Figure 6.24) compares the blocks
according to GSland FSI. A few main groups could
be identified. Soviet period block demonstrates
significantly lower parameters. Little C, Borneo
block A, and Massena block A have similar GSI,

55 FSI

5.0

4.0

3.5

1.5 2.0

1.0

0.5

GSI=0.11
FSI=0.69

__________________________________________________________________________

however, the FSI varies from 2.60 to 4.24. The two
blocks in Lithuania, Kaunas New Town block and
Vilnius Paupys block have quite similar GSI and
FSI, however, those blocks differ in size. Borneo
blocks B and C are quite similar; therefore, they

LITTLE C BLOCK

GSI=0.44

GSI=0.42
FSI=3.45

MASSENA BLOCK A

F51=2.60

SOVIET PERIOD BLOCK

are close to each other in the matrix. They both are
examples of high-density, low-rise development.
Lastly, Massena block B and Eixample block in
Barcelona demonstrates significantly higher GSI
and FSI. However, it is important to note, that

PAUPYS BLOCK
GSI=0.57
FSI=2.15

NEW TOWN BLOCK

GSI=0.53

FSI=1.77

originally Barcelona block was designed with an
open space in the middle of the block, however,
over time, most of the inner spaces were filled in
with 1-2 floor buildings. This also happened to the
analysed block.

GSI=0.84 |
FSI=5.47 |

EIXAMPLE BLOCK |
GSI=0.99 |
FSI=5.09 !

BORNEO BLOCK A

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BORNEO BLOCK C
GSI=0.88

 Coogn o A N— AN N— @-c

BORNEO BLOCK:B
§ GSI=0.81
FSI=2.44

Figure 6.24: Matrix of the analysed urban blocks (Author, 2023)
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I 6.2 EXPLORING THE “PERFECT” BLOCK ] s

6.2.6 NEW TOWN BLOCK (KAUNAS, LITHUANIA) e Rails

""" Project area

- Tested block

Number of blocks 19 e R T (RS SN e\ il
Residents 12 700 :

Employees 17 750

Space for amenities (m?) 88 800

0 1 1.5 2 25 3 3.5 4 4.5 5 5+ ha

|
s
\
a®

N

= ¥
(IO T T

o [ . y Figure 6.25: Application
of the block in the project
Figure 6.26: 3 - 4.5 ha size blocks (Author, 2023) area (Author, 2023)
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.7 SOVIET PERIOD BLOCK (KAUNAS, LITHUANIA)

During the occupation by the Soviet Union (the 2
half of the XX century), Kaunas continued toexpand
towards the north and large residential districts
were built. Nowadays, these neighbourhoods
remain the most populated areas in the city,
however, due to monofunctional blocks, poor

BT E e ———

Figure 6.27: Urban fabric 1000 x 1000 m (Author, image
source: Google Satellite, 2023)

<235 me-meaes

quality, undefined public spaces, and unresolved
parking issues these areas became problematic
and ageing neighbourhoods. For this reason, this
type of block is not tested as a valid option for
the project area, it is analysed only to provide the
context.

---500 m

Figure 6.28: Urban fabric 500 x 500 m (Author, images
source: Google Satellite, 2023)

1
\ [ o =
| L
1 ,—"‘

i \ 'a"' D

i \ ——

i \ Pt

! \ g
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Figure 6.29: Urban Figure 6.30: Buildings Figure 6.31: Parcels
block (Author, 2023) (Author, 2023) (Author, 2023)
PARAMETERS

A (base land area) (ha) 4.2
L (number of floors) 5-12
GSI (ground space index) 0,11
OSR (open space ratio) 0.89
FSI (floor space index) 0.69

Figure 6.32: Axonometric view (Author, 2023)
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Figure 6.33: Soviet period mass housing in Kalnieciai neighbourhood (Image by M. Patasius, 2020)
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I 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.8 PAUPYS BLOCK (VILNIUS, LITHUANIA)

| Buidings
Block
---------- Rails
""" Project area
- Tested block
Number of blocks 17 e~ (o) AT RS R \ , .
Residents 10 000 o
Employees 14 000
Space for amenities (m?) 70 000 S
0 I1 1.5 2 25 3 3.5 4 4.5 5 5+ ha

\

Z

s Figure 6.34: Application

of the block in the project

Figure 6.35: Blocks smaller than 1.5 ha (Author, 2023) area (Author, 2023)
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I 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.9 MASSENA BLOCK A (PARIS, FRANCE)

Number of blocks

Residents
Employees

Space for amenities (m?)

y
f
1
!
;
H
H
H
H
H
H
f
1
[
H
i
5
H

Figure 6.37: Blocks smaller than 1.5 ha (Author, 2023)
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72
12 350
17 250
86 330

45 5 5+ ha
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Figure 6.36: Application
of the block in the project
area (Author, 2023)

Buildings
Block
Rails

Project area

- Tested block
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I 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.10 MASSENA BLOCK B (PARIS, FRANCE)

[ | Buildings
M reranos

Number of blocks 103 e R (EETH [RRES E :

Residents 22 550 1

Employees 31 550

Space for amenities (m?) 157 850

45 5 5+ ha

\

X Figure 6.38: Application
of the block in the project
Figure 6.39: Blocks smaller than 1.5 ha (Author, 2023)

area (Author, 2023)
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.11 BORNEO BLOCK A (AMSTERDAM, THE NETHERLANDS)

:] Buildings
M reranos
Number of blocks 56 S 1 TR e & s, ‘
Residents 20 200 Iy e e o ! '
Employees 28 300
Space for amenities (m?) 141 500
0 1: 1.5 2 2.5 3 3.5 4 4.5 5 5+ ha

\

i
" N Figure 6.40: Application
of the block in the project
Figure 6.41 Blocks smaller than 1.5 ha (Author, 2023) area (Author, 2023)
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.12 BORNEO BLOCK B (AMSTERDAM, THE NETHERLANDS)

:] Buildings
M e o

Number of blocks 59 & 1 [ it =g e S ) ‘

Residents 11 000 A e et 9] L ' |

Employees 15 450

Space for amenities (m?) 77 200

0 : 1 1.5 2 2.5 3 3.5 4 4.5 5 5+ ha

\

Z

N Figure 6.42: Application

of the block in the project

Figure 6.43: Blocks smaller than 1.5 ha (Author, 2023) area (Author, 2023)
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I 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.13 BORNEO BLOCK C (AMSTERDAM, THE NETHERLANDS)

Number of blocks

| Buidings
Block
Rails
Project area
- Tested block
Residents 10 900 ) o | ST e S B
Employees 15 250 N S L e
Space for amenities (m?) 76 250 ; |
UED?\}
0 I 1 15 2 2.5 3 3.5 4 4.5 5 5+ ha

Y
f
1
!
;
H
H
H
H
H
H
g 1
1
> 4 H
X L i
H
5
!

Figure 6.45: Blocks smaller than 1.5 ha (Author, 2023)

Figure 6.44: Application
132

of the block in the project
area (Author, 2023)
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I 6.2 EXPLORING THE “PERFECT” BLOCK | Buiangs

Block

6.2.14 LITTLE C BLOCK (ROTTERDAM, THE NETHERLANDS) e Rails
""" Project area

- Tested block

Number of blocks 43 (l)
Residents 23 200
Employees 23 450
Space for amenities (m?) 162 250

NG

==
=

At

4
g

0 1 1.5 2 25 3 3.5 4 4.5 5 5+ ha

Figure 6.46: Application
of the block in the project
Figure 6.47: Blocks smaller than 2 ha (Author, 2023) area (Author, 2023)
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I 6.2 EXPLORING THE “PERFECT” BLOCK | Buiangs

Block

6.2.15 EIXAMPLE BLOCK (BARCELONA, SPAIN) e Rails

""" Project area

- Tested block

Number of blocks 38 (l)
Residents 27 850
Employees 39 000
Space for amenities (m?) 195 000

1
1
1
1
1
1
1

5 2 25 3 3.5 4 4.5 5 5+ ha

Figure 6.48: Application
of the block in the project
Figure 6.49: Blocks smaller than 2 ha (Author, 2023) area (Author, 2023)
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B 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.17 MAXIMAL CAPACITY

The maximal capacity of the block varies from 10
000 residents and 14 000 employees to almost
28 000 residents and 40 000 employees (Figure
6.50). However, to achieve the maximal density

whole area and that would likely negatively affect
the quality. Moreover, the city does not need such
large new development. This topic is reviewed
further in Chapters 6.2.24 and 9.3.

it would be needed to completely redevelop the

LITHUANIA . FRANCE

NEW TOWN BLOCK (KAUNAS)

iResidenfs iResidents iResidenis 'Re5|denrs

Employees

Employees iEmponees

iEmponees
Amenlhes (m7)

157 850

:Ameniﬁes (mz) :

:Amenities (mz) : :Ameniﬁes (m2) :

iResidents :Residenls

Residents

;Residents .
EEmployees 28 300 iEmployees 15 450 EEmP|°>'eeS . . EEmployees 23 450 EmP'OYeeS
Amerities (m?) . 141 500 Amenities (m?) 77 200 Ameities (m?) . 76 250 Amerities (m?) . 162 250 Amerites (m’).

Figure 6.50: Capacity of the analysed blocks (Author, 2023)

138 139



S

L

B 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.18 MAIN FINDINGS

After applying and testing various blocks in the area, it was clear
that certain typologies are too unnatural for the area, especially the
smaller ones that would create a dense street network while the
priority is to propose high-quality, green public and private spaces.
In comparison, Kaunas New Town block appeared to look more
alike as it already covers the neighbouring central area, Moreover,
due to its perimeter build-up, opportunities to create high-quality
green spaces within the block and to preserve the heritage buildings
as it is easier to integrate them in a larger block, the Kaunas block
was chosen as a base for further design. Of course, it is not an
aim to apply the exact block to the area, however, to take the main
principles and qualities and to adjust according to the site. What
is more, as the FSI of the block is quite low in comparison to other
blocks and also does not satisfy the principles of TOD to densify
around the station, there will be further testing on how much the
block could be densified to maintain its character.

S R

KAUNAS BLOCK 2.0

gk

0L

]
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.19 KAUNAS NEW TOWN BLOCK

The central part of Kaunas rapidly grew in the analysis is a typical New Town, located next to
middle of the XIX™ century. Kaunas New Town the main pedestrian artery, Liberty Avenue (liet.
has a clear perpendicular street grid that shapes  Laisvés al¢ja).

large urban blocks. The block selected for the

S [0 O T —————

Goemrnnnn150 meeeeeenD
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---500 m

Figure 6.52: Urban fabric 1000 x 1000 m (Author, images Figure 6.53: Urban fabric 500 x 500 m (Author, images

source: Google Satellite, 2023)

Figure 6.54: Urban
block (Author, 2023)

PARAMETERS

A (base land area) (ha) 3.8
L (number of floors) 1-6
GSI (ground space index) 0.53
OSR (open space ratio) 0.47
FSI (Aoor space index) 1.77

source: Google Satellite, 2023)

Figure 6.55: Buildings Figure 6.56: Parcels
(Author, 2023) (Author, 2023)

Figure 6.57: Axonometric view (Author, 2023)

Figure 6.58: The edge of the block (Image by A. Aleksandravicius, 2023)
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.20 QUALITIES OF THE BLOCK

The previous explorations of the urban blocks
led to the conclusion that the relatively large
(approximately 3,8 ha) block, common for Kaunas
New Town is the most suitable typology for the
project area. However, it is important to note
that this does not mean the direct application of
the block. Certain qualities should be preserved
and amplified to keep the identifiable character
similar to Kaunas New town block while the
main issues of the New Town block should
be prevented. Moreover, there is quite a wide
range of parameters which define density that
could be adjusted to find the most suitable block
configuration for the project area.

Relatively large block

The specific analysed block was 3,8 ha. | am not
aiming to develop all blocks in the same size or
maintain the rectangular shape as it was done
in the Barcelona Eixample district by lldefons
Cerda, however, to preserve approximately the
similar size where possible.

The perimeter build-up (outline)

The current project area contains an organic street
network, which | believe should be preserved to
a certain level, therefore, | am using as a base
a single block, not the whole urban system of
Kaunas New Town. However, the perimeter build-
up in Kaunas New Town and Old Town creates
a clearly defined network of public spaces that
works well in the central part of the city and this
principle could be extended towards the project
area. Especially, taking into consideration, that
the main axis in the area, leading from the centre
(Vytautas street (liet. Vytauto prospektas)) towards
the railway station, also contains perimeter build-
up (Figure 5.69).

Figure 6.59: Viytautas Street facades (Author, 2023)
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Buildings in the inner space of the block

As the blocks of the New Town are quite large
and there are often not many reasons to go inside
the block, they remain full of surprises even for
the citizens of Kaunas. During the site analysis,
| visited the analysed block and | realised that |
have never known what it is inside, even though |
passed by hundreds of times. Buildings inside the
block are usually either free-standing or attached
to the outline buildings (Figure 6.61).

Higher outline

In most cases, the outline (red colour in Figure
6.60) is higher than the buildings inside (green
colour in Figure 6.60). There are some exceptions
to this rule: there are some quite tall free-standing
buildings inside that block and in some cases,
the outline is only two storeys high, however, in
general, there is a principle of the higher outline.
In the project area, this rule will be applied as
well, especially higher outline can benefit to
define a wider street space, however, it will be
adjusted according to the overall block structure.
Moreover, it works as a buffer and creates a
quieter environment inside the block.

Figure 6.61: Buildings inside the block (Author, 2023)
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.20 QUALITIES OF THE BLOCK

Varying height of the outline

As mentioned previously, the block outline in the
analysed block (in the others as well) varies from
2 to 6 floors (Figure 6.62). In some cases, it gets
higher towards the corner. It creates more playful
and less repetitive characters, therefore, should
be embraced.

Kestutis st. side

T

Liberty Boulevard side

Figure 6.62: Height of the outline of the block (Author, 2023)

Spacious inner yards

OSR of the analysed block is 0.47 meaning quite
a spacious inner block. In the New Town, those
blocks are mostly filled in with cars (more detailed
elaboration on this is provided further) (Figure
6.63), therefore, the current situation is not very
pleasant. However, openness provides a lot

of potential to have nice private or semi-private
outdoor spaces for the residents and other users
of the block.

Figure 6.63: Inner space of the block (Author, 2023)

Passages

To keep the perimeter outline, the inner space is
usually accessible through the passages (Figure
6.66). Some of them are for pedestrians, while
others are for cars including emergency vehicles.
However, in current blocks, there are issues of
privacy and accessibility as locals aim to lock the
gates and limit accessibility to the inner spaces it
is often related to a lack of space to park a car.
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A mix of functions within the block

Due to the central location, the block is a
good example of mixed-use. This particular
block contains housing (apartments, student
housing), office spaces, administrative functions,
kindergarten, cafes, shops and other functions
(Figure 6.64). Public functions that do not require
visibility, are located inside the block (such as a
kindergarten).

. Residential o Institutional
Student housing :| 52% .Cultural 19%
HoReCa .Educational
Services :| 13% .Garages/ shelters o
Retail Other :| 5%
[ offices :| 11%

Figure 6.64: Functions of the block (Author, 2023)
Active ground floors of the outline buildings

The blocks that are located next to the main
pedestrian axis (Liberty Boulevard) and adjacent
streets demonstrate a desirable number of active
facades containing restaurants, bars, shops and
other public functions (Figure 6.65) that benefit
from the flow of people. Due to the size of the
central part of the city, it is not possible to have
every part of the street as active as the main one,
however, the location of the stations and other
public functions nearby could generate sufficient
flows of people as well in the project area.

Figure 6.65: Active facades of Liberty Boulevard (Author, 2023)

Figure 6.66: The passage accessible from Liberty Boulevard (Author, 2023)



6.2 EXPLORING THE “PERFECT” BLOCK

6.2.21 ISSUES OF THE BLOCK

Analysis of the Kaunas New Town block helped
to identify two main issues of this type of block:
walkability and inner space invaded by cards.

Walkabiltiy

As the proposed block is quite large (it takes
around 5 minutes to walk around half of the
block), the system of inner passages should
be introduced together with a clear definition
of public and private space within the block.
This issue will be solved further in the process.
Currently, the inner yards system reminds a
labyrinth where fences and dead ends make it
difficult or impossible to get through (Figure 6.69).

A Access for cars
A Access for pederstrians

Figure 6.69: The fence (Author, 2023)
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Space for cars

Another issue, cars, should be taken into
consideration when planning the number of
residents, employees and visitors of the block.
When the New Town was planned around 1847,
parking was not an issue, however, nowadays it
is one of the main causes of the conflicts within
those blocks. Firstly, there is not enough space
for cars owned by residents, and workers of the
block and, on top of that, frequent visitors also
try to park in those inner yards as they are tax-
free compared to the streets. This also results
in inner yards covered in hard surfaces, lacking
greenery and private or semi-private spaces for
the block. The exceptions are functions such as
kindergartens or private houses which fenced
their private yards (Figure 6.70).

Figure 6.71: Space for cars (Author, 2023)

[ Hard paving (car parking) 749, 13200 m?
. Kindergarten yard 15% 2800 m?

Private yard

Figure 6.70: Type of pavement inside the block (Author, 2023)
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.22 PARAMETERS OF THE BLOCK

This part explores the parameters of the block
using Microsoft Excel to make calculations and
3D software to visualise the findings. The aim
is to find the most suitable block configuration
that allows keeping low-rise Kaunas character,
high living and working quality and at the same
time to create a high-density neighbourhood,
following the principles of TOD. After the options
are evaluated, the next step will be transferring
the parameters to the location, taking into account
the current street network, heritage and other
constraints.

The adjusted parameters are FSI, OSR (it is
chosen instead of GSI due to the importance of
the open space for the character of the block),
height (L) average for the block, L maximal for
the block and depth of the perimeter buildings
(outline). In the report, density is shortened to D.
Descriptions of the parameters are provided in
Chapter 6.2.1.

The process

In this chapter, the summarized version of the
testing is provided, taking into consideration that
Microsoft Excel allowed testing multiple variations
very quickly. That resulted in multiple options that
had similar patterns. To simplify the process that
could be later adjusted according to the needs
of the exact blocks, the certain parameters were
chosen.

The original block has the size of the block (A)
3,8 ha. That was kept in all tested blocks.

OSR is 0,47, however, to maintain certain
freedom, it was decided to vary the block OSR
and three options were tested, 0,40/ 0,45/ 0,50. It
followed the logic that the more dense the block
(in this case, higher buildings), the higher should
be OSR to balance and maintain the feeling of
spaciousness inside the block.

For the sake of simplification, the average
building height (L) is used for calculations. The
average height of the block is separated into the
average height of the outline buildings and inner
buildings. To follow the logic of the Kaunas New
Town block, the rule is that the inner buildings
should be the same average height or lower, to
maintain the character of the block. The Kaunas
New Town block has an average height of 4 floors
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Figure 6.72: The Kaunas New Town Block (Author, 2023)

How much the block can be
densified to main the original

character of the Kaunas New
Town Block?

of the building outline and 2 floors of average
buildings inside the block. For variations, the
height of 2/ 4/ 6/ 8/ 10 floors was used. This takes
into account that the proposed maximum for the
buildings in the area is 16 floors (only for the part
of the area that is not limited by heritage, this is
further explained in the Chapter 7.3.5), therefore,
the average of 10 would allow having one or a
few higher buildings in the block and lower other
ones.

The depth of the outline of the block is
approximately 15-18 metres. Firstly, the block
variations were tested with a depth of 12/ 15/ 18/
20 metres. Further, the depth of 18 metres was
chosen as it fits the contemporary typologies of
housing and offices (further, it will be adapted
within the block to diversify possible typologies).

Lastly, the FSI of the block is 1,8 which is quite
low compared to other explored blocks in Chapter
6, therefore, following TOD theory, and the goal
to densify more around the station, this research
aims to determine the highest possible FSI that
still not compromise the quality and character of
the Kaunas New Town block.

The testing process using the parameters above
is explained in Figure 6.73.

Step1. Determining the size of
the block.

Step 2. Determining the depth
of the outline.

Step 3. OSR is calculated.

Step 4. Determining the desired
OSR. The ground floor area of
the inner block is calculated.

Step 5. Determining the desired
number of floors for the outline
and inner buildings.

Step 6. FSI is calculated.
Also, the number of residents,
employees and space for
amenities.

Step 7. Changes are made to
create more realistic visual while
maintaining the parameters.

Figure 6.73: Framework for applying various parameters to the block (Author, 2023)
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B 6.2 EXPLORING THE “PERFECT” BLOCK

6.2.23 TESTING PARAMETERS OF THE BLOCK

NEW TOWN BLOCK FSI=1.8

RESIDENTS ~ EMPLOYEES  AMENITIES SECTION ® - PAUPYS BLOCK FS1=2 2

FSI =2.4

BORNEO BLOCK B

® - b
; FSl=2.4
Depth 18 m 4 floors 860 ]2] 0 6050 - |
OSR=0.40 4 floors :
% . ° MASSENA BLOCK A
""" 2 v © BORNEO BLOCK C
Depth 18 m 2 floors 940 1320 6590 m FSI=2.6
OSR=0.4 6 floors E
3 o
..... ) )
Depth 18 m 4 floors 1120 1570 7830 m ;
OSR=0.40 6 floors
S| = 3.6 o BORNEO BLOCK A
= 9. ; FSI=3.5
S o
----- 2 I
Depth 18 m 6 floors 1300 1810 9070 m
OSR=0.40 6 floors
: .
..... ) )
Depth 18 m 6 floors ]440 2020 ] O] OO m
OSR=0.45 8 floors ®------- ;grl'i g
o
""" 2
Depth 18 m 8 floors ]700 2370 ] ] 860 m . ‘
OSR=0.50 10 floors gB d o
MASSENA BLOCK B FSI=5.5
Figure 6.74: Table of the variations of density within the Kaunas New Town block (Author, 2023) BARCELONA FSI=5.9
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6.2 EXPLORING THE “PERFECT” BLOCK

6.2.24 THE MAXIMAL PARAMETERS

The previous table (Figure 6.74) demonstrates
how many people could be accommodated in
the block if the density parameters would be
changed. From the comparison to other blocks
(Figure 6.24), it is clear that the current FSI of 1.77
is relatively low and as the goal is to concentrate
living and working around the main station, it
needs to be increased.

Itis usually difficult to define limits, as the dilemma
occurs between economic benefits and often
decreased quality of life when the capacity of the
block or the whole neighbourhood is exceeded.
In Lithuania, there are new developments,
especially on the outskirts of the city, that come
to my mind when imagining high density (Figure
6.77). The aim is to avoid the poor quality of high-
dense development. One of the good examples
is the analysed Little C block. However, there is
a large open area around the block making it feel
less tight.

The first step to answer the question of how much
the area should be densified was calculations of

capacity. Accordingto calculations, approximately
700 people could live in the original New Town
block. However, according to data from Lithuanian
State Data Agency, only 300 residents actually
lived in that block in 2011. Therefore, densifying
twice as much already seems like a rapid shift of
the block. After multiple testing sessions, FSI = 4
was selected as a maximum. The further tested
options, such as FSI = 4.7 (Figure 6.76) offer
similar character as Little C, however, if it would
be applied to a larger area, the result might be
similar to the example in Figure 6.77.

It is important to note that this part of the
explorations was data-based, however,
also taking into consideration the subjective
experience of various densities and assumptions
based on them. Therefore, Chapter 9 proposes
an evaluation framework, where the capacity of
the total number of residents, office space and
space for amenities should be re-evaluated
taking into consideration the overall need for new
developments in the city and broader region or
network (in this case, Rail Baltica station cities).

Figure 6.75: Kaunas block when FSI=2.4 (Author, 2023)

o Gl oo

Figure 6.76: Kaunas block when FSI=4.7 (Author, 2023)
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Figure 6.77: High-density and considered to be low-quality Perkankiemis
neighbourhood in Vilnius (Image by Irmants Gelanas (BNS), 2017)
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The main question in this chapter is what is the vision for Kaunas
and how the project will contribute to its implementation. All the
previous research and design led to a defined project area, and an
understanding of the context, problems, and possibilities in terms
of density and capacity. The first design attempts were carried out
during the explorations phase as a method to research and test
various topics. Conclusions of the block exploration proposed the
idea of choosing a typical Kaunas New Town block as a base for
the design, however, while preserving its positive qualities and
minimising negative ones. This decision catalysed the further
design process. As usual for the creative workflow, it was a work
with multiple topics simultaneously, jumping from scale to scale.
However, to ensure a clear narrative, the design is presented in a
more structured way.

This chapter proposes a block structure, defines desired density
and other parameters of each block, and suggests an updated
mobility scheme, public space and green networks. To deal
with the uncertain future, the last part of the chapter highlights the
backbone of the project and potential phasing opportunities.

7. MASTERPLAN

7.1 VISION

7.2 POTENTIAL USERS

7.3 SPATIAL CONFIGURATION
7.4 MOBILITY

7.5 PROGRAMME MIX

7.6 GREEN-BLUE NETWORK
7.7 THE MASTERPLAN

7.8 PHASING
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I 7.1 VISION

7.1.1 THE VISION STATEMENT
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Kaunas will continue to grow in terms of population. It will demonstrate economic
strength and stability, which will attract local and foreign investments. Lastly, Kaunas
will successfully implement a transition towards sustainable mobility. Kaunas
central railway station area will become a catalyst of those changes together
with the implementation of the Rail Baltica high-speed railway.

First of all, railway and bus stations will be combined to create a well-functioning
(inter)national mobility hub. Moreover, through the new railway branch, Kaunas
Airport will become better integrated into the transportation network. To promote a car-
free future, the mobility hub will be comfortably accessible by public transportation,
walking and cycling. To fulfil the needs of the contemporary railway station, a new
building on the opposite side of the rails will be built as an extension of the existing
station. It will ensure better accessibility of the station, facilitate commercial activities,
parking for bicycles, shared mobility, and during the transition period, private vehicles
to encourage combined journeys.

Secondly, the area will be densified towards the mobility hub following the
principles of TOD, to create a concentration of residents and jobs in the best-
accessible location in the city. The new development will be focused on high quality,
however affordable housing; therefore, it will encourage more people to live in the city
centre instead of the suburbs. Moreover, it will become more attractive for students
and young professionals to study and work in Kaunas. Heritage and former industrial
areas will be combined with the new buildings to maintain the unique character of the
area.

The new blocks will set an example of a car-free development. The inner yards of
the block will be dedicated to people instead of cars. Inside the block, private and
semi-private green spaces will be created. Moreover, the blocks will offer a variety
of functions including shops, kindergartens, schools and other amenities needed for
daily life within walking distance. In combination with well-developed public transport,
biking infrastructure, and shared mobility, the need to own a car will be minimized.
For some time, parking in certain zones of the project area will be available and other
alternatives, such as parking lots on the outskirts of the city, next to the regional
railway stops, will be provided.

Lastly, the new block structure will propose a network of public spaces that will
ensure the liveability and vibrancy of the area. Together with the mobility hub, it will
contribute to the creation of a new centrality within the central part of Kaunas.

Figure 7.1: An illustration of the vision (Author, 2023)
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I 7.1 VISION

7.1.2 THE DESIRED CHANGE

Figure 7.2 summarizes the proposed vision for
the Kaunas Railway Station area and the main
transitions that should happen. The chapter will
elaborate further on how to achieve them.

SPACE AND OPENNESS SPACE AND OPENNESS

___________________________________________________________________________________________________________________________________________________________

GREEN SLOPES

TRANSFORMED INDUSTRY
AND DENSIFICATION

(INTER)NATIONAL MOBILITY

STATIONS AND HERITAGE HUB AND REUSED HERITAGE

b
_________________________________________________________________________________ BUS STATION sk g - B o o o o e e e e e e e e e e mmmmemmeeo -
Sl ‘ — : =
:Jlljll‘llji||||lu.n.| |i|",||||l §

ACTIVE MOBILITY AND

CAR-ORIENTED MOBILITY PUBLIC TRANSPORT

EXCESS TRAIN TRACKS AS A

RAILWAY TRACKS PART OF PUBWLIC SPACE

Figure 7.2: Proposed changes of the focus
area to achieve the vision (Author, 2023)
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About

Needs

7.2 POTENTIAL USERS

The proxy actors are used to highlight the needs
of future users of the area. The aim is to make an
inclusive proposal that takes into consideration
the needs of various social and age groups. The
chosen potential users were selected aiming for
diversity. Due to the time constraints and the
scope of the project, six of them were selected,
however, it is important to note that are way more
groups that should be also considered. The
creation of the users was a subjective process
based on a combination of various data sources

RESIDENTS

YOUNG FAMILY

ELDERLY COUPLE

(articles, media, social media, research papers)
and personal experiences and my acquaintances
in Kaunas. To represent the residents, a young
family and an elderly couple were chosen. Younger
peopletendtobemore likely tolive inthe city centre
and more willing to change their mobility habits.
However, there is often an issue of affordability
and a less attractive environment to raise a family
in the centre (lack of private and public green
spaces, noise and traffic pollution, lack of schools
and kindergartens, lack of playgrounds) that

BUSINESS

SMALL BUSINESS OWNER

OFFICE WORKER

results in young families moving to the suburbs.
As one of the goals is to create an alternative to
the suburban lifestyle, young professionals and
families were selected as one of the key target
groups. Moreover, there is potential to attract
elderly people who used to live in large suburban
houses and do need a smaller place once their
children moved out. When considering business,
the focus is on the employees of the offices. An
attractive environment for the companies to be
located in the area would strengthen the economy

OTHER

FREQUENT VISITOR

A

of the city. Moreover, it is also crucial to promote
small businesses as part of the local economy.
Lastly, the two selected users commute by train
frequently to focus on the passenger needs of the
future Rail Baltica line.

In this spread (Figure 7.3), the overall information
about the users and their needs is provided. The
potential users will be used further to evaluate
the quality and usability of the key spaces of the
proposal.

COMMUTER

- he works at one of the offices in the - he is retired - he wants to open a cafe and
area - he has difficulties walking bakery in the area

- she works:in Vilnius, however, she - she works: as a teacher in a school
often works remotely nearby

--daughter goes tothe kindergarten

- kindergarten and school nearby

- playgrounds

- recreational green spaces

- occasionally needs accessibility
by car

- terrace/ large balcony

- quietness

- co-working space

=-they-moved to-the area fromthe
suburbs of Kaunas

- accessible and barrier-free area
- recreational green spaces

- (community) garden

- community centre

- access fof delivery trucks

- visibility

- flow of people

- space for:an outdoor tefrace

Figure 7.3: A diagram of the potential users and their needs (Author, 2023)
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- he lives in Silainiai (a
neighbourhood in the north of
Kaunas)

- works in the office next to the
station

- often needs to travel abroad

- good accessibility by public
transportation

- quick connection to the airport

- restaurants and cafes for lunch

= places to-meet friends after work

- gym

- she lives in KaiSiadorys (a smaller
town between Kaunas and Vilnius,
connected by the railway)

- comes every week for the market

- easy access to the market

- places to sit and rest

- barrier-free area

- services (cafe, restaurants,
groceries next to the station)

- student

- she studies on the KTU campus

- has lectures a few times per week
- she lives in Panevézys

- good public transport connection
between the station and KTU
campus

- bike sharing and bike path towards
the-campus

- services (cafes, restaurants,
groceries inext to the station)

- comfortable place to work while
waiting for the train
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7.3 SPATIAL CONFIGURATION

7.3.1 DEFINING THE BLOCK STRUCTURE

The vision highlights the need for densification towards the mobility
hub as one of the key components. Explorations of the urban
blocks in Chapter 6 led to the conclusion that the relatively large
(approximately 3,8 ha) block, common for Kaunas New Town is the
most suitable type for the project area. However, it is important to
note that this does not mean the direct application of the block.

After the qualities, issues of the block and maximal parameters
to densify were determined in the previous chapter, this chapter
proposes a new structural plan based on the application of the block
while taking into consideration the current street network, natural
elements, existing functions and heritage areas and buildings. The
map (Figure 7.4) demonstrates the combined plan of limitations
and opportunities and maps by topic are provided in the following
pages.

The proposed structural backbone is based onthe aimtorespectand
preserve existing specifics of the area while creating opportunities
for densification and changes needed for the area to function as
a new centre and high-importance mobility hub. Moreover, when
partially keeping the existing, phasing becomes possible as there
are conditions for the area to change over time while having a clear
vision of the desirable future.

The main constants of the area are the natural structure of the
slopes and water as well as a historic park in the north of the area
that is currently part of an enclosed military hospital complex.
Moreover, it is a historically important site, an industrial part of the
New Town, therefore, there are a few protected complexes and
buildings. It should be discussed further about the value and need
to preserve other buildings and structures that are not part of the
cultural heritage list, especially the ones built in 1918-1939 due to
UNESCO application, however, for this project, only buildings and
zones included in the national heritage registry are considered.
In the further, flexibility of the plan would allow the preservation of
other buildings if they would be recognised as important, however,
this would reduce the density of the area. In addition, there are
certain functions, for example, beer production in the area that
has deep historic roots and does not imply any plans to move out
any time soon, therefore, it is considered to be a later stage of
the implementation. Lastly, as the previous analysis in Chapter 5
explains, city-level importance streets are crossing the area. Even
though the desired future focuses on public transportation and
active modes of mobility, there is still potential for shared, electric
mobility to become an alternative to private vehicles. Moreover,
there is a need for logistics, emergency and even military vehicles
to access and cross the area. Therefore, the aim is to reduce the
importance and need for cars, however, while still maintaining the
main street network. In this case, the focus is on improving the
quality of the street environment.

Figure 7.4: The map of the key objects and
zones in the area (Author, 2023)
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B 7.3 SPATIAL CONFIGURATION

7.3.2 LIMITATIONS AND OPPORTUNITIES

MOBILITY NETWORK

I Street (important)
= Street (semi-important)
= m = Street (potential change)
O\ Rail Baltica tracks area

[ | Buidings
- Greenery
Water
fffffff Rail Baltica tracks
fffffff Other rail tracks
Main streets
----- Focus area

NATURAL NETWORK

- Green slopes

B Park

PZV Park (potential)

m Potential recreational area
- Water

[ ] Buidings

fffffff Rail Baltica tracks

fffffff Other rail tracks
Main streets

----- Focus area
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Figure 7.6: The main elements of the natural network (Author, 2023)

FUNCTIONAL ZONES

- Station area
Mix-use
- Residential
. Military
[ industry

Former industry

[ Railway depots

Abandoned

| ] Buildings
[ Greenery
Water
——————— Rail Baltica tracks
——————— Other rail tracks
Main streets
..... Focus area

HERITAGE

- Heritage buildings

[ZZ Heritage zone

New Town heritage zone

[ |Buildings
[ Greenery
Water
——————— Rail Baltica tracks
——————— Other rail tracks
Main streets
----- Focus area

,;i(i%{‘ﬁ e ?_\ ‘ofi“

Figure 7.7: Dominant functions of the different areas (Author, 2023)

Figure 7.8: Heritage buildings and zones (Author, 2023)
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7.3 SPATIAL CONFIGURATION

7.3.3 THE PROPOSED BLOCK STRUCTURE

The proposed block structure was created by respecting the
previously mentioned elements. The larger block structure allows
phasing and preserves heritage inside the block and the main
street network. However, the new street is introduced to ensure
better accessibility of the former industrial area (between blocks 2,
3, 5, 6, 9, 10). Moreover, the block structure of the former railway
infrastructure area is created similarly. First of all, blocks are
created to have clear connections to the station. Moreover, the aim
is to include, preserve and enable the potential of the railway depot
buildings that are protected by the heritage. Lastly, the new blocks
along the hill (number 18, 19) and the new street next to them, follow
the direction of the current railway tracks.

Figure 7.9: The proposed block structure
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7.3 SPATIAL CONFIGURATION

7.3.4 APPLIED DENSITY: PARAMETERS AND NUMBERS

The diagram shows how the parameters should be applied to the
proposed blocks. The application follows the rules of gradually
increasing density (FSI) towards the station. Moreover, there are
height limitations in the New Town heritage zone, therefore only a
few higher buildings are allowed in the station block (only on the
edge of the heritage zone, next to the railway). On the opposite
side, the height goes up to 16 floors, not higher than the new
residential complex that is currently being built next to the site,
closer to Nemunas River.

The axonometric scheme (Figure 7.11) demonstrates the average
height of the block and added maximum height in the red line
pattern. In the table (Figure 7.10), the parameters of each block
are detailed. The grey text indicates that either the block belongs to
heritage (blocks 4, 8) or the block is developed as a public space,
proposing only pavilions in it.

PARAMETERS

Block 1 Block 6 Block 11 Block 16

A =258ha A=218ha A =3.38ha A=3.40ha
FSI =35 FSlI =25 FSI=3.0 FSI = 3.5

L(max) =12 floors L(max) =5 floors L(max) = 6 floors L(max) =10 floors
GSI =0.50 GSI =0.60 GSIl = 0.55 GSI =0.50
OSR =0.50 OSR =0.40 OSR =0.45 OSR =0.50
Block 2 Block 7 Block 12 Block 17

A =3.36 ha A =1.20ha A=216 A=151ha
FSI=3.0 FSI=25 FSI<2.0 FSI=0.0

Ly = 8 floors Ly = 5 floors Ly = 4 floors L(max) = 1 floor
GSI =0.55 GSI =0.60 GSI = 0.60 GSI =0.05
OSR = 0.45 OSR = 0.40 OSR = 0.40 OSR =0.95
Block 3 Block 8 Block 13 Block 18

A =399 ha A =6.00 ha A=225ha A =1.90ha
FSI = 3.0 FSl< 2.0 FSI=3.0 FSI = 3.5

L(max) = 8 floors L(max) = 2 floors L(max) =7 floors L(max) = 10 floors
GSI =0.55 GSI =0.40 GSI = 0.55 GSI =0.50
OSR = 0.45 OSR = 0.60 OSR =0.45 OSR =0.50
Block 4 Block 9 Block 14 Block 19

A =1.64ha A =1.69ha A =429 ha A=1.70ha
FSlI < 2.0 FSl=25 FSI < 4.0 FSI=25

L e = 3 floors Ly = 6 floors L ey = 16 floOTs L ey = 6 floors
GSl =0.50 GSI =0.60 GSI =0.50 GSI =0.60
OSR = 0.50 OSR =0.40 OSR = 0.50 OSR = 0.40
Block 5 Block 10 Block 15 Block 20

A =4.00ha A =314 A=576ha A =349 ha
FSI = 3.0 FSI = 3.0 FSI =3.5 FSI=25

L(max) = 6 floors L(max) =7 floors L(max) = 16 floors L(max) = 6 floors
GSI =0.55 GSI =0.55 GSI = 0.50 GSI = 0.60
OSR =0.45 OSR =0.45 OSR = 0.50 OSR =0.40

Figure 7.10: Parameters table (Author, 2023)
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Figure 7.11: Parameters of the proposed blocks (Author, 2023) &
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Figure 7.12: Parameters matrix of the proposed blocks (Author, 2023)
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7.3 SPATIAL CONFIGURATION

7.3.5 APPLIED DENSITY: HEIGHT

The maximal height was determined not only by
FSI experimentations, however, also by taking
into consideration the local context. As part of the
area belongs to Kaunas New Town historic zone
which is included in the heritage list, there are

certain limitations. The proposed height should
not exceed 8 floors (approximately 24 m), while
10 floors could only be built next to the station if
needed. It is desired to preserve the maximum
height of 30 m. It is also related to the aim of

maintaining visibility of the green slopes around
the area that are approximately 37 m higher than
the lower terrace (Figure 7.15). Lastly, on the
opposite side of the tracks, in Sangiai district,
the maximal height is 16 floors (56 m), the same

height as already built residential towers next to
the focus area (Figure 7.16). However, the higher
buildings should be only as accents when the
average height needs to preserve the character
of the Kaunas block (7.14).

Figure 7.13: Height of the Viytautas Street (Google Satellite, 2023)

Figure 7.14: Height of the street next to the analysed New Town block (Google Satellite, 2023)
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Figure 7.15: Height of the different terraces (Google Satellite, 2023)

Figure 7.16: Height of the newly built residential towers next to the focus area (Sandiai) (Google Satellite, 2023)
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7.3 SPATIAL CONFIGURATION

7.3.6 APPLIED DENSITY: EVALUATION

The densification framework is based on structured flexibility,
therefore, while it has clear rules for each block to be developed, it
could change and react according to the needs of the city and the
region. This topic is further elaborated in Chapter 9.3.

A comparison is provided between the proposal (Figure 7.17) and
the application of the Kaunas block without adjusting FSI (Figure
7.18). The potential numbers of residents, jobs and amenities differ
almost two times. This demonstrates that the proposed framework
already exceeds density which is quite high for Kaunas, however,
this decision is justified due to its location next to the Rail Baltica
station and, if needed, it can react to the needs of the region.

17000 24000 112 000 m?

KAUNAS BLOCK 2.0

15 20 25 3.0 35 4.0 45

RESIDENTS EMPLOYEES AMENITIES

Figure 7.17: Capacity of the area if the proposed densities are
implemented (Author, 2023)

FLOOR SPACE INDEX (FSl)

10 000

RESIDENTS

Figure 7.18: Capacity of the area if the density of Kaunas block is applied

(Author, 2023)

14 000 72 000 m?

EMPLOYEES AMENITIES

1.5 20 25 30 35 4.0 45
FLOOR SPACE INDEX (FSI)

175



7.4 MOBILITY

7.4.1 THE CAR-FREE FUTURE?

The term “car-free mobility” is used to refer to
the desired future when commute happens by
other means of transportation. It is also likely that
there will be no total reduction of cars, however,
private vehicles will be replaced by car sharing.
However, even if electric shared mobility would
be more sustainable, there would be still an
issue of space. As other means of transportation
(public transportation, biking, walking) reduces
traffic congestion and active modes of transport
also improve health, they are the desired way of
commuting and the main focus of the project.

Modal split

However, when planning for the paradigm shift
towards less car-dominant mobility in Kaunas, it
is important to note that the current modal split
(Figure 7.19) which demonstrates high usage of
cars that is likely to grow if no measures are taken.
Therefore, there is a need to act now, however,
while not neglecting the fact that in the upcoming
future, certain infrastructure (streets, parking) for
cars will be needed and by ignoring the need, the
situation might be similar to the analysed Kaunas
block where the whole inner space is filled by
cars.

Walking
Biking
Public

transport

By car

Zero-emission zones

There were already proposals to introduce a zero-
emission zone (Figures 7.20,7.21) in the centre of
Kaunas, however, the reactions of the citizens
were very negative and the project is currently not
moving forwards. However, if a similar proposal
would be implemented, the project area should be
included and even could become an experimental
ground to introduce the zero-emission zone to the
citizens.

Parking

Lastly, as mentioned previously, there is a need
to propose complex solutions for parking, at least
during the transition towards shared mobility.
According to the current parking ratio scheme,
part of the project area has a parking ratio of 0,5
meaning that half of the parking spaces required
according to law need to be planned. The whole
surrounding area has a parking ratio of 1. Even
though the reasoning to have fewer parking spots
in the central zones of the city is correct, without
ensuring alternatives (public transport, active
means of transport) it results in people still owning
cars and chaotically leaving them.

61.0 %
57.3 %

H 2030 (without taking any measures) H 2018

Figure 7.19: Modal split of Kaunas in 2018 and predicted for 2030

(Author, adapted from (Kaunas City Municipal Administration et al., 2019), 2023)
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- Zero-el

Figure 7.20: Zero-emission zone (stage 1 ) proposed in the Sustainable Mobility Plan for Kaunas
(Author, adapted from (Kaunas City Municipal Administration et al., 2019), 2023)

y
L

- Zero-el
/] Zero-e
Project

O Kauna

Figure 7.21: Zero-emission zone (stage ) proposed in the Sustainable Mobility Plan for Kaunas
(Author, adapted from (Kaunas City Municipal Administration et al., 2019), 2023)
\ / v ‘\ . L i

7477 Parking
77 Parking

2 project

Kauna:

Figure 7.22: Current parking ratios in Kaunas (Author, adapted from (Kaunas City Municipal Administration, 2016), 2023)
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7.4 MOBILITY

7.4.2 THE STREET NETWORK

The current street network is quite disrupted by
large industrial blocks, moreover, there is quite
complicated connections from the east side of the
rails (Figure 7.23).

Figure 7.24: Current block structure (Author, 2023)
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The proposal (Figure 7.25) suggests preserving
the unique angular street characters, however,
creating a more coherent network. The block and
street structure in the former railway infrastructure
zone follows the direction of the rails.

Figure 7.26: Proposed block structure (Author, 2023)
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7.4 MOBILITY

7.4.3 CONNECTIVITY

Due to landscape conditions, the structure of the
city, and rails being on the ground level, there
are only a few different ways to cross the railway.
Number 1 is a pedestrian bridge, connecting the
hills, however, the quality of it very is poor. The

Figure 7.27: Current connections through the rails (Author, 2023)
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second passage is also only for pedestrians to
access the platforms as it goes under the station,
however, there is no further passage. Lastly,
number 3 goes under the bridges and fits the
needs of multiple modes of transport.
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There are no options (except very expensive
and likely not necessary) to introduce more
connectivity for motorised vehicles. However,
there is a need to improve connectivity that would
fit the universal design principles. Moreover, there

is a possibility to introduce one more passage for
pedestrians and cyclists, however, the need for
it is still questionable as other passages are not
far away. It could be implemented in the future
if needed.
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Figure 7.28: Changes in connectivity through the rails (Author, 2023)
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7.4 MOBILITY

7.4.4 NEW STREET STANDARDS

Even though the focus is towards a car-free
future, the street network is still needed (for public
transport, shared mobility, logistics, services,
emergency vehicles as well as for private cars,
at least during the transition period). Therefore,
the proposal focuses on the street network that
prioritises public transportation and active modes
of transport. The concept of shared streets which
is not yet common in Lithuania (there are a few
examples in Vilnius) should be introduced to
Kaunas.

While proposing new streets in Kaunas (Figures Figure 7.29: Inspiration for the street character (Delft,
proposing (Fig Netherlands) (Author, 2023)

5

L
I

7.29, 7.30), the Netherlands became the source < BN = v
of inspiration, especially the streets with green > [ 2 | & = - B 3
character, slow traffic zones and entrances 1 E : E‘ = : E
from the street side, where residents create their ~ § I ‘ g E 0 P~ E %
gardens.

The examples of street sections (Figures 7.32, < goooe)
7.33) demonstrate how bike paths, sidewalks and z25m 2m 2m 6:50m sm.o 2m 225m
spaces for active ground floors should fit along o >

the street or shared space. Moreover, parallel
parking is mixed with trees to ensure a green

character. Figure 7.32: Proposed new street section (Author, 2023)

Figure 7.30: Inspiration for the treet character (Amsterdam,
Netherlands) (Author, 2023)
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w X Q. I
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§ ]
Figure 7.31: Proposed street types (Author, 2023) SR
Transformation of the street 4m 3m 6m 3m 4m
Preserving existing profile

New street
Shared space A (20 m width)
Shared space B (14 m width)

20 m

Figure 7.33: Proposed shared street section (Author, 2023)
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7.4 MOBILITY

7.4.5 PUBLIC TRANSPORT

The current public transport network is quite well- PT stop i====== Bus station
developed (Figure 7.34), however, as there are Bus line @) Railway station
not many bus lanes (Figure 7.35), public transport Fast bus line ® Rail Baltica tracks

is usually slow. Moreover, it is considered to be
poor quality.

Trolleybus line

Figure 7.34: Current public transport network (Author, 2023)

g( 28N \?\\ /“/1’%

Figure 7.35: Current bus lanes (Author, 2023)

@ PTstop
= PT route
mmmmm PT line (usually referred as “bus lane”)
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The proposal (Figure 7.36) suggests extending PT stop i=--=-= Bus station
the public transportation network and bus lanes ——— Bus line @ Railway station
along the waterfront (leading to the Old Town)
and on the opposite side of rails, going up the hill
and connecting higher and lower terraces.

Fast bus line @ Rail Baltica tracks
Trolleybus line
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Figure 7.37: Proposed bus lanes (Author, 2023)
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7.4 MOBILITY

7.4.6 BIKE INFRASTRUCTURE

There is some bike infrastructure according to
the maps by Kaunas Municipality, however, the
network is not well-developed (Figure 7.40).

Moreover, the quality of current bike paths is
not sufficient. In many cases, it is not a separate
bike path, however, a narrow line along the street
(Figure 7.38) or a combined bike and pedestrian
path (Figure 7.39) where there is no space for
bikes. Therefore, it is important to develop new
streets and redesign the current ones while
having defined standards (Figure 7.41).

The new network of streets (7.42) with bike paths
(where possible, on both sides), as well as shared
spaces where the traffic is less intense, are
introduced.

Even though, due to the climate (cold and snowy
winters) and terrain (different terraces of the
city), it is important to develop bike infrastructure
starting with the station area. If a zero-emission
zone would be implemented in the centre, shared
bikes could be a strong alternative to cars,
especially considering that the whole centre is on
one level.

Figure 7.38: Quality of the existing bike infrastructure
(Kaunakiemis Street) (Google Satellite, 2023)

Figure 7.39: Quality of the existing bike infrastfucture (! Vytautaé
Street) (Google Satellite, 2023)

Bike path on both sides of the road

Clearly marked bike path

/

/

Figure 7.41: Proposed principles for new bike paths (Author, 2023)

Undisrupted commute by bike

%gx \

Distinguishing paths for commute
and for recreation

Figure 7.40: Current bike network (Author, 2023)
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Bike path

Figure 7.42: Proposed bike network (Author, 2023)

Separate bike path

Shared street

Recreational bike path

----- Slope connection (suitable for biking)
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7.5 PROGRAMME MIX

The programme mix defines the dominant function
of the part of the block or the whole block (Figure
7.46). The analysis of the original Kaunas block
showed that approximately 50% of apartments
(student and regular housing), around 11% of
offices and 39% of amenities and institutions.
However, the analysed block is in a very central
part of Kaunas where all the institutions are
located. The station area might be an attractive
place to introduce more offices and coworking
spaces, therefore, the shift is suggested to around
40% offices and 10% amenities.

The main public squares (Figure 7.47) are located
next to reused buildings (industrial or industrial
heritage) to highlight them as a part of the former
identity of the area and to exploit the potential
of the unique spaces. The former metal factory

(figure 7.43) is already used for various cultural
events and this could be embraced. The unique
rounded form of the railway maintenance depot
(Figure 7.44) could be used as a food hall and
the round central element as a rainwater basin.
Lastly, to bring attention to the former power
plant building (Figure 7.45), the pocket square
is positioned in front of the building. It could be
used as a more enclosed, cosy space for cafes
and bars while the heritage building could include
cafes in the front and community space at the
back side, connected to the community garden
towards the inner yard. The main green spaces
are further explained in Chapter 7.6. It is important
to facilitate green spaces for both residents
and nature, provide playgrounds, outdoor gym
equipment, and sports fields as well as zones to
sit, relax and enjoy nature.

Figure 7.46: Dominant function of the area (Author, 2023)

RESIDENTS

50%

17 000

Figure 7.43: Public space and the event Figure 7.44: Food hall at the former Figure 7.45: Pocket square to Figure 7.47: Main public spaces (Author, 2023)

hall (former metal factory) (Image by T. railway depot and its square (Image by emphasise historic power plant building = Main connection - Square

Stukas (top), Author, 2023 (bottom)) G. Valatka (top), Author, 2023 (bottom)) (proposed cafe and community space) = Secondary connection - Park/ pocket park
(Image by M. Skerniskis (top), Author, Waterfront Buildings reused for
2023 (bottom))

public function
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7.6 GREEN-BLUE NETWORK

The proposed green-blue network is based on the concept
(Figure 7.49) of introducing two central green elements as the
connectors between green slopes and the waterfront of Nemunas
River. Moreover, green street profiles and yards within the blocks
contribute to having continuous greenery as a biodiversity corridor
(Figure 7.48). It also would improve the microclimate and well-being
of people.

What is more, there is a small river Girstutis which goes down the
slope and towards Nemunas and it is currently under the ground.
There is potential to open some parts of it and use those areas
for rainwater collection within the blocks and main public spaces.
Rainwater basins are also introduced in other squares and parks,
for example, the railway depot square.

Lastly, the waterfront of Nemunas River should be adjusted for
recreation and the military park in the north, which is currently
fenced, should be opened to the public.

Figure 7.49: Concept scheme of the green-blue network (Author, 2023)

Figure 7.48: Green-blue network (Author, 2023)

- Park/ pocket park Other (green patches)

- Square with greenery - Water

Inner yard @ Rainwater collection basins

Street greenery
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7.7 THE MASTERPLAN

Military park

Military hospital
complex

\/
\N ,
— Pocket park
> £ \

J The neighbourhood

square \
/ X 4
The event hall

The depot square |
and food hall

4
'/

Y /4
Potential harbour

The pocket square

Figure 7.50: Axonometric view of the masterplan (Author, 2023)
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7.8 PHASING

PHASE 1

Phase 1 focuses on the preparation of the station and surrounding area
for the Rail Baltica line start, approximately in 2030. Moreover, as the
railway maintenance industry is relocated to the outskirts of the city, the
first blocks are implemented as well as the central park. For the time
being, blocks (in grey colour) are used for parking while the soil is being
cleaned. Moreover, the military park in the north is open to the public
and redevelopment of the former industrial blocks starts. It is possible
to start with these blocks as they are already mostly abandoned and
have fewer owners.

Figure 7.51: Phasing diagram (Author, 2023)
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PHASE 2

During phase 2, the important change is the relocation of the current

bus station. The redevelopment of the current bus station block could

happen together with the surrounding ones, along Vytautas Street.
Moreover, the blocks on the east side are completed.

PHASE 3

Several areas within the project area are less likely to change: still

working (and even expanding) spirits industry, military hospital (in the

north, next to the park) and recently redeveloped heritage block next

to the water. The project proposes changes in those areas as well,

however, the framework allows resilience as the future of those areas
is not yet decided.
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The chapter demonstrates the key qualities of the project.
The Mobility Hub focuses on the central part of the vision and
elaborates on how the hub works. The view of the station square
emphasises what is the desired character. The block and the street
are selected as examples. It is important to note that each block
and street should take into consideration its unique qualities and
embrace them. Therefore, the historic curved street was selected
as well as the block from phase 1 that involves railway heritage to
demonstrate how those qualities fit into the new design.

8 . KEY QUALITIES

8.1 THE BACKBONE OF THE PROJECT
8.2 THE MOBILITY HUB

8.3 THE BLOCK

8.4 THE STREET
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B 8.1 THE KEY QUALITIES

Figure 8.1: The locations of the elements that are used as an example to express desired
qualities of spaces (Author, 2023)
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8.2 THE MOBILITY HUB

8.2.1 THE MAIN PRINCLIPLES OF THE MOBILITY HUB

The schemes (Figure 8.2) summarise how the current railway
station (Figure 8.3) is transformed.

1 COMBINING THE STATIONS

o

2 EXTENDING THE HUB

7%

3 IMPROVING ACCESSIBILITY AND LIVELINESS

OBILITY HUB

Figure 8.2: The main principles of the mobility hub (Author, 2023)

Figure 8.3: Kaunas railway station area (Google Satellite, 2023)
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8.2 THE MOBILITY HUB

8.2.2 EXPLAINING THE PRINCIPLES

1 COMBINING THE STATIONS

The stations are 400 metres away, however, due
to underground passages and other barriers it
feels long and unpleasant to walk from one to
another. Moreover, as in the future, the need will
grow for combined travelling as well as it is likely
that the shift will happen and railway station will
be used more than the bus station, the proposal
suggests combining the stations. There is enough
space to fit the bus parking between the street
and the rails, northwest of the railway station.

Figure 8.4: Proximity between the stations (Author, 2023)

2 EXTENDING THE HUB

P

The current railway station clearly faces the Aukstieji Sanciai
centre, however, it is difficult to access the station .

from the opposite side. Taking into consideration " 18954 residents
the part of the population living behind the station s ~(Sanciai)

(including further ones, not visible on the map)
and the proposed development, there is potential
to expand the station. The new and current
buildings could be linked underground (or as
the arc form building). Moreover, the extension
of the station could fit more needs (shops, cafes,
parking, bicycle parking) of the station that are
not fitting into the current station.

Figure 8.5: Accessibility from the southeastern
side of the station (Author, 2023)
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3 IMPROVING ACCESSIBILITY
AND LIVELINESS

Complicated access to the station (there is
no pedestrian crossing, and accessing the
station requires going through the underground
passage), lack of functions, natural elements,
seating and proximity to the busy street results in
the unlively and often empty station square.

Figure 8.7: Underground crossing to access the station
(Author, 2023)

Figure 8.6: Barriers to access the station (Author, 2023)

=

Figure 8.8: Unused station square (Author, 2023)
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B 8.2 THE MOBILITY HUB

8.2.3 FUNCTIONAL DIAGRAMS

bus station _
facilities

underground
bike storage

bus station _
facilities

tickets = ---------

waiting PT stops -

hall

cafes,
shops

Parking
(underground)

Parking for
shared mol

Figures 8.9 - 8.14: Diagrams, explaining how the mobility hub functions (Author, 2023)
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8.2 THE MOBILITY HUB

8.2.5 QUALITY OF THE STATION SQUARE

——

Figure 8.15: The view of the mobility hub square (Author, 2023)
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B 8.2 THE MOBILITY HUB

8.2.6 USAGE OF THE STATION SQUARE

Space for local business

Pleasant environment to wait

for the next train

Access without barriers
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Figure 8.16: Users of the mobility hub square (Author, 2023)
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B 8.3 THE BLOCK

210

The example block is located (Figure 8.17) next to the rails and
close to the waterfront and mobility hub. Moreover, it includes the
railway depot building and former power plant buildings that are
protected by heritage. The historic buildings are reused for public
functions, the rounded depot as a food hall and a smaller power
plant building as a cafe, community space and the central element
of the pocket square (Chapter 7.5). The mix of functions is proposed
within the block, offices are located more on the outline while
residential buildings form the inner street. The outline buildings are
higher following the principle of Kaunas block. Moreover, there are
multiple passages to enter the inner yard, however, the access by
car is limited. Parking spaces (during the first stages of the project)
are located outside the block, along the streets. Active ground
floors are located along the outline, especially on the eastern side
of the block and some along the inner main street. A community
centre and kindergarten are located inside the block to provide the
necessary social infrastructure. This principle should be followed
in each block, ensuring enough social functions for the whole

development.
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Figure 8.17: Location of the example block (Author, 2023)

1

MIX OF FUNCTIONS

housing

b offices
' amenities
2 _PARKING OUTSIDE THE BLOCK

‘”/,?f/ ®
M

3 RAILS AS A PATH

2]

Figure 8.18: Principles of the block (Author, 2023)
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8.3 THE BLOCK

Figure 8.19: The view of the inner yard of the block (Author, 2023)
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I 8.3 THE BLOCK
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Figure 8.20: The users of the inner yard of the block (Author, 2023)
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BN 8.4 THE STREET

216

Kaunakiemis Street (Figure 8.21) is detailed as an example of the
proposed street quality and design standards for the area. The
street is unique due to its angular shape which dates back to the XX
century. The shape remains the same in the new proposal, however,
there is potential to improve the quality of the street together with
the redevelopment of the area. The detailing demonstrates the
last phase of the proposal when the densification framework is
fully implemented. The proposed mobility scheme (Chapter 7.4.4)
suggests transforming the street into a shared space. The proposal
for the street combines the preservation of historic industrial identity
and the introduction of new, contemporary elements and qualities

(Figure 8.22).
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Figure 8.21: Location of the example street (Author, 2023)

Figure 8.22: Principles of the street (Author, 2023)

217



Ea u%.%w&ﬁ 5 :

4 THE STREET

8

Figure 8.23: The view of the street (Author, 2023)




BN 8.4 THE STREET

r S
> .
; \
: Y 5
) X
4 \ o
O
[oX
]
(o2
|||||||||||||| [=
>3
S
[ o
\ /
, { 3
\ 4 (e]
\ .
“ p O
. :
. p
. AN
’ R
; .
> .
y Y
) \
; Y

Space for local business

\ \
X y
< y
\\\\\\ VIIII/ =
-’ ~ 1
o
4 1 3
; !
22
)
8o
..................................................... g2
_ - 2
\ . < “a
, : N
s K c o
// \\ e
N y >
B Prs (=
5
g 5 )

Private terrace and greenery

Quiet and green street

Pleasant to walk to

Outdoor cinema and other events

Figure 8.24: The users of the street (Author, 2023)
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In Chapter 9, the regional scale is used to reflect on the proposal
for the Kaunas railway station area. At the beginning of the report,
it is reminded that the station area is part of the larger railway
network. This time, it draws attention only to the Lithuanian part
of Rail Baltica to reflect on the station area in comparison to two
other international passenger station areas: Panevezys and Vilnius.
Moreover, it compares the current situation of the Kaunas railway
station area to the proposal presented in the previous chapters.
Further, the chapter provides the notions for future collaboration
between the cities and the areas in focus.

9 . REGIONAL
IMPACT

9.1 RAIL BALTICA NETWORK

9.2 POTENTIAL FOR COLLABORATION

9.3 LIMITS TO GROWTH

9.4 NOTIONS FOR FUTURE COLLABORATION
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9.1 RAIL BALTICA NETWORK

At the beginning of the report, | stated my motivation for choosing
the Kaunas railway node as the key place where the main branch
of the Rail Baltica intersects with the one between Kaunas and
the capital, Vilnius. However, it is important to look at each station
not only as an independent node but rather as a network where
changes in one place affect or can complement the whole network.
It could be viewed even as a larger system, including the Rail
Baltica line in Latvia and Estonia and the link towards Warsaw in
Poland. However, for this reflection, | am looking into the Kaunas
railway node as a part of the Lithuanian Rail Baltica system. The
map (Figure 9.1) shows all the passenger stations and stops that
are announced until this day (May 2023). It is important to note,
that in some sections, the exact location of the railway tracks and
stations are still to be decided, however, | was using the official map
by Rail Baltica as a base for the reflection. There are also further
plans to include a branch towards the Baltic Sea in the west to
connect Klaipéda, the port city, to the network.

As a complex project involving multiple stakeholders, it requires
collaboration between the parties. Figure 9.2 demonstrates the
cooperation on an international and national level. However, while
collaboration is noticeable on a larger scale, the Rail Baltica cities
are not yet considered a network that should work together while
planning changes in the station areas. Especially considering
that in Lithuania, the Rail Baltica crosses 5 counties (Panevezys,
Kaunas, Vilnius, Marijampolé and Alytus counties) and from the 10
main cities (by population size), 5 of them are directly affected by
the project (Panevézys, Jonava, Kaunas, Vilnius and Marijampolé).

When proposing the vision for the Kaunas railway station area,
the influence of other cities was not considered, however, it is
used to re-evaluate the proposal and propose further notions
for collaboration.

RB RAIL
(LT,LV, EE)

Local .
authorities potential to
strenghten C D
collaboration Municipalities

Figure 9.2: Stakeholders involved in the Rail Baltica
project (Author, source: www.railbaltica.org, 2023)
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Figure 9.1: International and regional passenger
stations and stops of the Rail Baltica line (Author,
source: www.railbaltica.org, 2023)
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9.2 POTENTIAL FOR COLLABORATION

The proximity between the main stations

After the Rail Baltica will be implemented,
commute time by train between Kaunas - Vilnius
and Kaunas - Panevézys will be less than 40
minutes. The Marchetti Principle (Marchetti, 1994)
states that people do not want to travel more than
an hour a day on average. Moreover, according
to Eurostat (Eurostat, 2020), in 2019 average one-
way commute time to work in Lithuania was 23
minutes. However, it could be assumed (based
on my personal experience commuting from
Kaunas to Vilnius while studying and experiences
from multiple other sources) that if the commute
does not happen daily (for example, hybrid work
or study model) and if both starting point and
destination are located close to the stations,
living, working or studying in another city could
be considered. Similarly, there are cases of fellow
students at TU Delft, who live, for example, in
Amsterdam and commute by train a few times
per week. While Kaunas and Vilnius as the two
largest cities were always in a certain competition
in terms of development and attracting new
residents, students and investments, the potential
of Panevezys, the fifth largest city of Lithuania,
will increase significantly. Moreover, there is
potential to recognise the qualities of each city
in the network, adjust the developments around
the stations accordingly and aim for collaboration
rather than competition.

Framework for evaluation

When looking into the development around the
station, the radius of 1.2 km is selected as it is
approximately 15-minute walking or 5-minute
biking distance (Atelier Zuidvleugel, 2006).

Position demonstrates the position within the Rail
Baltica network.

Accessibility refers to the location within the city
and the ability to reach the station area.

Population and employees reflect how densely
people live and work in the area. Further,
population and jobs could be evaluated more
exactly, however, as the analysed areas are
changing and in Lithuania there is a lack of public
data about predicted numbers of new residents
and employees, points are used instead of
people/ ha and employees/ ha.

Mix refer to the mix of function in the area. Due
to the lack of data, it is done approximately,
therefore, the point system is introduced as well.
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Figure 9.3: Commute time (current and after the Rail Baltica
project is implemented) (Author, 2023)
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Figure 9.4: Radius used for the analysis (Author, 2023)
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Figure 9.5: Evaluation diagram (Author, based on the
methodology by Atelier Zuidvleugel (2006), 2023)

1 2 3 4

Vilnius Railway Node

Vilnius Rail Baltica station will remain in the same
place, however, there is an undergoing project
called “Vilnius Connect” that aims to redevelop
the station and its surroundings.

Figure 9.6: Vilnius Railway Node (Author, 2023)

Panevézys Railway Node

Currently, the exact location of the new station is
not clear yet, however, there are plans to build
the station approximately 11 km from the centre
of Panevezys, towards the west.

Figure 9.8: PanevéZys Railway Node (Author, 2023)

Evaluation

The evaluation (Figure 9.7) is carried out while
considering the changes which are already
planned. As a capital, Vilnius have (and will
increase even more) the highest concentration of
residents, jobs and a mix of functions. However, it
is an additional Rail Baltica branch, therefore, its
position score is lower. Moreover, within the city
(Figure 9.6), the station is located in the south,
while Vilnius rapidly grows towards the north,
therefore, the station is more difficult to access for
a large part of the population of Vilnius.

>, ¥

Figure 9.7: Evaluation diagram of Vilnius (Author, 2023)

Evaluation

Due to technical reasons, the new railway station
of Panevézys needs to be located outside the city
(Figure 9.8). While it scores very low in almost
all the categories (Figure 9.9), the position in
the overall network is very high as it is between
Kaunas and Riga, the capital of Latvia. The
free space around the station suggests high
development potential. For example, the distance
from the centre and high connectivity could be
beneficial if the area would be developed as a
production and innovation hub.

Figure 9.9: Evaluation diagram of PanevéZys (Author, 2023)
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9.2 POTENTIAL FOR COLLABORATION

Kaunas Railway Node (current situation)

As previously mentioned, Kaunas railway station
will remain at the same place. Firstly, the existing
situation of the area is evaluated and then it is
compared to the proposal.

Figure 9.10: Kaunas Railway Node (current) (Author, 2023)

Kaunas Railway Node (proposal)

The aim is to demonstrate how much the
situation will differ from the current situation. For
comparison further, the proposal is used.

Figure 9.12: Kaunas Railway Node (proposal) (Author, 2023)
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Evaluation

The station is quite well-connected, however,
before the implementation of Rail Baltica,
connectivity by train is quite limited. The station is
quite accessible when travelling from other parts
of Kaunas. However, the main issue is that it is a
monofunctional area that is not used intensively,
therefore, it received low scores in the categories
of Mix, Population and Employees.

Figure 9.11: Evaluation diagram of Kaunas (Author, 2023)

Evaluation

After proposed changesin the area, improvements
of the mobility network would allow having a very
well-accessible station both in terms of local and
national accessibility. There would be a rapid
increase in the mix of functions, housing and
offices, however, the development should be less
dense than in Vilnius and more focused on the
quality of it.

Figure 9.13: Evaluation diagram of Kaunas (Author, 2023)

Population trends

The project proposes to inhabit approximately 17
000 people (around 8000 new apartments). Itis a
maximal capacity that would be reached when the
whole 90 ha area would be redeveloped. Itis likely
that the project would continue for a few decades
until it is implemented fully or that some parts
would remain the same (for further elaboration,
look into the phasing, Chapter 7.7). Therefore,
there is a need for flexibility and constant re-
evaluation of the reasoning to build more. There
are a few trends that need to be taken into
consideration when making the decisions. First of
all, the total population of Lithuania is predicted
to decrease (Figure 9.17). However, in the future,
due to the unstable global situation and climate
change, the region might face immigration due to
wars or climate crises. The decrease in population
in Lithuania mostly affects rural and peri-urban
areas, while the largest cities, Vilnius and Kaunas
remain to grow (Figure 9.16). That results in the
need for more housing and other functions in
the cities. Moreover, there are certain migrations
within the city and its surroundings. First of all,
the tendency of suburbanization (Figure 9.15).
Moreover, the most densely populated areas
within Kaunas are built during the Soviet period
(Chapter 5.4), however, due to poor quality and
reputation they are becoming less attractive for

450000,
400000, IS
350000

9.3 LIMITS TO GROWTH

young people to live and there is a need for better
quality apartments.

increase of population decrease of population

Figure 9.14: Change in the number of residents in Kaunas
counties 2011-2021 (%) (Author, adapted from www.geodata.
It, 2023)
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Figure 9.15: Population trends of Kaunas (Author, adapted from www.geodata.lt, 2023)
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Figure 9.16: Predicted population number of Lithuania (Author, adapted from www.geodata.lt, 2023)
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9.4 NOTIONS FOR FUTURE COLLABORATION

PANEVEZYS

AUNA

Figure 9.17: Comparison of the Rail Baltica cities (Author, 2023)

To conclude, to fulfil the potential of each city and
area of influence around the Rail Baltica station.

Vilnius should continue high-density, mix-use
development, however, the meaning of high-
density for Vilnius should be determined not only
by considering the maximal capacity of the area
but also by taking into consideration other cities.

Kaunas has more potential to thrive by exploiting
its geographic location and accessibility to attract
investments and business to the area. Moreover,

VILNIU

to create high-quality, less dense neighbourhoods
than Vilnius, which would be a better fit for Kaunas
character.

Panevézys could use the potential of the location
of the station to attract industries and innovations
to the city. Large-scale businesses, that would
be limited to operating in the central parts of the
city, could benefit from the Rail Baltica station
and proximity to Riga and Kaunas (including Riga
and Kaunas airports) and positively affect the
economy and attractivity of the city.

Figure 9.18: Mural next to the Kaunas Railway station. The image is mirrored to
illustrate people coming back to Kaunas instead of leaving (Author, 2023)
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The reflection chapter aims to evaluate my work including the
process, result and its broader meaning and potential impact. This
partincludes mandatory reflection for P5; however, it also provides
my conclusions of the project and reflects on the limitations and
relevance of the project.

] O « REFLECTION

10.1 CONCLUSIONS
10.2 LIMITATIONS
10.3 RELEVANCE
10.4 REFLECTION
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B 10.1 CONCLUSIONS

At the beginning of the graduation year, | defined
my main research aim, objectives and research
questions related to them based on the primary
ideas of what | wish to achieve during this project.
Before the second review in January (P2), |
reviewed and slightly modified those elements as
| got a better understanding of the area and the
topics. Mostly, it involved being more specific on
the scales | am choosing to investigate.

As a last step of the project, | aim to once more re-
evaluate the graduation project and reflect on the
implementation of the research aim, objectives
and ability to answer the research questions. My
research aim was “to propose a visionary plan for
the Kaunas railway station and its surroundings
that would accelerate the transition towards
sustainable, safe and accessible mobility for all
and would integrate the area into the existing
urban fabric”. The main keywords were visionary
plan; sustainable, safe and accessible mobility for
all; integrating area into the existing urban fabric.

The term visionary plan | adapted quite early
in the process when | faced the dilemma of
whether the project should propose a bold,
statement vision or act more sensitively,
realistically acknowledging what could be done.
My conclusion was that Kaunas is lacking more
visionary approach towards the future of the city;
therefore, | chose the first pathway. It was also
a personal challenge, as | know Kaunas and the
area very well, including existing debates and that
it will be a long way to convince the municipality
and the citizens to change their approach and
habits towards a more sustainable and less
car-oriented mobility system. Moreover, it is a
current negative opinion and even fears about the
ongoing densification of the city, especially from
the residents nearby. Due to my knowledge about
those topics, | received feedback during P2 and
P3 to be more precise about what | call a visionary
plan and encouragement to make a statement
about what would be an ideal, desirable future.
After rethinking the feedback, | elaborated on
the term “Visionary plan” and decided that with
my project | will aim to spark the debate about
future mobility habits, highlight the importance of
the Kaunas railway station area, and urgency to
act now to make the best use of the opportunities
provided by Rail Baltica and, finally, the need
rethink how we deal with the heritage in the
central parts of the city that would both preserve
the heritage and treat it with respect and, in the
same time, allow density and mix of a programme
to fulfil growing needs to densify the centre of the
city.

The research aim highlights two main topics:
mobility and urban fabric. It follows the principle
of TOD, stating that mobility and land use
planning should happen simultaneously (Thomas
& Bertolini, 2017). In terms of mobility, there were
three main objectives on three different scales.

On a local scale: to develop a multimodal
mobility hub together with the railway station.
A railway station as a mobility hub is one of the
key elements detailed in Chapter 8. My proposal
contains combining the railway station with the
bus station, extending the station towards the
other side of the railway with a proposed second
building. Moreover, it ensures accessibility by
public transportation, by bike and on foot. It
prioritises pedestrians as they are enabled to
access the station with fewer barriers. There is bike
parking proposed with the possibility to extend it
as the need increases. Lastly, it ensures space for
short-term parking, space for taxi drivers, shared
mobility and some space for private vehicles
that could be transformed into larger parking for
shared mobility or a bike garage as the mobility
habits will shift.

On a larger scale (the project area) the objective
was to contribute to a change in mobility
towards a less car-oriented network in Kaunas.
It aligned with my goal to be visionary and
propose a more radical shift towards sustainable
mobility. First of all, the new blocks are introduced
with a minimal amount of parking for the residents
and employees (for the transition period, there are
alternative spots for parking in the area that would
be reduced over time). It is crucial to introduce
these new standards together with the functions
needed for daily living within walking distance.
Moreover, the project proposes to improve the
network and quality of public transport and
promote bicycles as a form of daily mobility
(instead of only recreational usage as it is now).
To promote public transport, more bus routes are
introduced as well as new bus lanes to prioritise
and speed up public transportation in comparison
to cars. To make a shift towards the use of a bike
not only for recreational purposes, however, as
a mean of commuting, a continuous network of
bike paths is introduced, however, it should cover
the whole city. For this case, | was learning from
the good Dutch experience on how to introduce
more bike-oriented standards, such as bike paths
on both sides of the road where possible, bike
lanes or paths uninterrupted where they intersect
with the other streets (usually, with streets of less
importance). Those rules are introduced as one
of the key elements for street design in Chapter 7.

Lastly, the objective on a regional scale was
to create a well-functioning mobility hub as
a transition point from the regional to local
transportation network. First of all, to contribute
to this objective, both railway and bus stations
are combined as one mobility hub and public
transport stops are located even closer to the
stations to better integrate the networks. As Rail
Baltica is planning to include Kaunas airport in the
railway network, this will also be better embedded
into the system. Moreover, in Chapter 10, it is also
shown how Kaunas is positioned within the larger
network to emphasise the station area as a part
of a larger system connecting various cities and
their local systems to the main regional one of the
Rail Baltica.

In terms of the second objective, integrating
the area into the existing urban fabric, the three
smaller objectives were set to achieve it as well.
On a small scale, it was to design the railway
station and adjacent public spaces. First of
all, the overall system of the public spaces was
created to include the railway station squares
(both sides of the station, the existing and the
new one) and emphasise their importance in the
network. Then, there are more detailed designs
provided in Chapter 8. To conclude, the design
is focused to create a pleasant and accessible
environment for commuters and to ensure the
liveliness of the space by introducing a variety of
functions. The design is aimed to complement the
mobility needs as it is a primary function of the
space.

The objective on a larger scale is to redevelop the
area as a new urban centre while preserving
industrial identity and heritage. The key
qualities of the area are explored in Chapter 6. In
the reflection, | am addressing the need to rethink
and re-evaluate the heritage. As there are quite
a few buildings or complexes that are protected
by heritage it is important to find a way to make
use of those areas and buildings while still
preserving the valuable qualities. This proposal
is mostly visible behind the station, where the
former railway depot complex is integrated into
newly designed, dense blocks. What is more,
heritage and industrial buildings are viewed as
potential places to catalyse public life, therefore,
a few of the main new public spaces are adjacent
to the former industrial buildings where the public
programme is proposed. These new attraction
points will contribute to the creation of a new
centrality together with renewed mobility hub and
quite dense mix-use blocks around the station.

The last objective on a large scale was to

redevelop and densify the area in a such way
that new living and working quality could
contribute to minimizing the need for urban
sprawl and suburbanization. To achieve this
goal, there were two main groups of potential
tenants identified, young professionals or families
who are more likely to choose to live in the centre
(a detailed description is provided in Chapter 7),
especially, if it is affordable and there are facilities
needed for families, such as kindergartens,
schools, parks and other recreational spaces.
Potentially, it could be people who also work
in the area or even work in a different city that
is connected to the Rail Baltica network. The
second category, elderly people, could be the
ones that currently live in large suburban houses,
however, they do not need that much space when
their kids grew up. To create a valid alternative to
the suburban lifestyle, it is important to maintain
certain qualities such as greenery, privacy, at
least a small private or shared outdoor space (a
terrace, balcony, community garden) and larger
recreational spaces nearby. If combined with
less time commuting to and from home, it could
become an attractive alternative.

The research questions and sub-questions
structure follows the six objectives focusing on
the question “How?”. The report is organized to
demonstrate the process; therefore, it explains
the decision-making process and answers the
questions on how these objectives are achieved.

To conclude, further in this chapter, it is reflected
more in detail on various aspects of the process
and results of the graduation year, however, | am
positive about the outcome of the project and,
in my opinion, | managed to propose a bold yet
implementable visionary plan for the Kaunas
railway station area. Lastly, these are the main
findings | would like to highlight. Most of them
| had as a primary hypothesis before starting
the project, however, during the project | was
convinced how important they are for Kaunas.

1. Need to exploit the potential. The Kaunas
railway station area due to its location (both
in terms of central location within the city and
Kaunas central location in Lithuania), accessibility
(both well-accessible by the local transportation
network and (inter)national one (Rail Baltica
high-speed railway line, Kaunas airport, large
regional, national and international bus network),
interesting and unique identity (rich history of
industrial development of the city, more than 150
years of being used for railway needs) and large
underdeveloped areas which are quite rare for the
centre of the city, has all the conditions needed to
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become an example of a TOD-principles-based
area in Kaunas.

2. Need to act now. As the strategic plan for
the Kaunas Railway node is being prepared at
the moment, it is time (in my opinion, the time
has been for quite a while now, as most of the
other international railway nodes for Rail Baltica
have started to work on the station areas quite
some years ago) to act on a municipal level,
to collaborate with the railway authorities,
other stakeholders and residents, and to start
discussing the future of this area.

3. Need for the vision. There are multiple
systematic issues regarding the general, strategic
and detailed plans (liet. bendrasis planas,
specialusis planas, detalusis planas) in Lithuania.
This topic would require a different focus for the
graduation thesis; therefore, | am not aiming to
elaborate on this. However, it is important to have
a vision and a spatial plan that would describe
the direction of the development and prevent
fragmented, individual projects that would not
contribute to the whole. It also requires a well-
functioning partnership between municipalities
and private developers.

4. Need for the mobility paradigm shift. There
is an urgent need for the change of mobility
habits towards less car-oriented mobility.
The Problematization chapter summarized
the planning documents on a European and
global level which highlight a large amount of
greenhouse gas emissions caused by road
transport (compared to other means of transport
in the EU), therefore the necessity to act to meet
sustainability goals. In Lithuania, in my opinion,
there is more potential to shift towards shared
(electric) mobility and public transport. Shared
mobility is a way to still provide the comfort and
privacy of a private vehicle, however, to reduce
the overall number of cars. On the other hand, it
does not solve the challenges of lack of space,
and traffic congestion and it is still more polluting
the public transportation (including the recourses
needed to produce those vehicles). Bike
infrastructure also has the potential to become
more popular for commuting, especially shared
bikes, electric bikes and scooters. For them, it is
crucial to have suitable infrastructure not only for
convenience but especially for safety. Recently,
shared electric scooters became very popular
in Lithuania, however, without dedicated paths,
they usually use pedestrian sidewalks and cause
danger and injuries. Moreover, due to sessional
conditions and hilly landscape, it is more likely
that public transport will remain more usable than
biking throughout the whole year.

236

5. Need to rethink heritage. As mentioned
previously, heritage became one of the important
topics of the project due to the multiple heritage
buildings and complexes in the area. Moreover,
half of the area is part of the New Town protection
zone. | do acknowledge that the preservation of
heritage requires special attention and knowledge
and the final decisions should be made by the
experts in the field, however, from the perspective
of an urban planner, | believe that there should be
a way to rethink how we preserve heritage to not
limit but rather complement new developments.
Moreover, following the current geopolitical
situation, is it also time to raise questions about
the value and need to preserve examples of
Socialist realism architecture, such as the Kaunas
Railway station building. However, it would require
additional explorations, therefore, for this project,
as itis currently protected by heritage, | proposed
to preserve the building. In my opinion, in the
future, the composition (a straight axis towards
the railway station, symmetrical character) should
remain the same as it holds the historic value of
over 150 years, while the station building itself
was rebuilt and renovated a few times, therefore,
it could be changed further according to the
modern needs.

6. Need to build trust. From my work and personal
experience working in Lithuania, | am familiar with
the popular opinions regarding mobility changes.
For a long time, a car was a sign of prestige and
comfort and this is a difficult paradigm to shift.
Every project that proposes limiting car mobility
attracts very negative reactions. One of the
examples was the zero-emission zone proposed
in Kaunas Centre as a part of the Kaunas
Sustainable Mobility Plan in 2020. The critique of
limiting car traffic is also related to the negative
image of public transportation. It is considered to
be slow, poor quality and used mostly by pupils,
students and elderly people (it is my observation,
based on various experiences working in
Lithuania, participating in meetings with citizens,
reading online articles and comments under the
articles of related topics, etc). Therefore, there is
a need to be quite careful while communicating
about certain changes, introduce not only
limitation-based policies but rather invest in
education, changing habits from the early days,
discuss the need and importance of a more
sustainable transportation system, highlighting
the benefits of a car-free lifestyle (such as saving
time on commuting, health benefits to walk or bike
and so on). It is also time to start pilot projects of
car-free neighbourhoods (such as the ones in my
project) to demonstrate how this lifestyle can work
and contribute to a less polluting future.

Figure 10.1: The project location (Author, 2023)

237



To make the project feasible within the time limit
of one academic year, certain limitations were
applied and several topics could be developed
further in the future. First of all, due to the chosen
studio (Design of the Urban Fabric), | narrowed
down my focus to one railway node, Kaunas
central passenger station, and aimed for a more
design-oriented thesis. However, as | emphasised
in Chapter 10, there is potential to develop the
main railway nodes simultaneously, taking into
account their impact on the larger railway system.
Moreover, due to limited time, certain parts of the
design are less detailed. Itis also due to the aim to
propose a framework that allows certain flexibility.

Secondly, the project is based on the assumption
that the number of residents in Kaunas will
grow and other behaviour and mobility-related
hypothesis. However, | do believe that successful
projects can have a positive influence on
immigration and emigration trends and shift the
habits of the citizens. Moreover, what happened
with the COVID-19 pandemic and the shift
towards remote work demonstrated how certain
aspects of daily life can immediately change. This
topic was not much elaborated on in the project,
however, it could be developed further to question
the need for office space and the transformability
of the building typology to react to certain shocks.

What is more, to remain visionary, | did not focus
on the current planning regulations in Lithuania,
however, they could be explored and even
questioned further. There should be a special
focus on street standards, as some of the proposed
elements are not yet fully recognized in Lithuania,
such as shared streets (Vilnius is experimenting
with it already). Moreover, the proposal for the
transformation of the heritage areas does not
fully align with current regulations that would be
much more limiting in terms of new development
in heritage zones. | do recognize this and the fact
that there needs to be a more detailed study of
their valuable qualities. However, as previously
mentioned, this was done on purpose, to explore
and challenge their potential.

Moreover, the project is not focused on a
participatory approach, there was no direct
involvement of citizens or other interested
parties. However, their interests were taken into
consideration based on my knowledge, statistical
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B 10.2 LIMITATIONS AND TRANSFERABILITY

studies, popular opinions from media and social
media and my experience working in Lithuania.
Moreover, as | am quite familiar with the area, |
do consider my personal experience as a user
experience. Also, to involve actual citizens and
other stakeholders in a way that would contribute
to my work would take time and resources that
would work only if | made it an important part of the
thesis. However, | did choose another direction
due to the aim to remain visionary and propose
solutions that would not yet be easily accepted by
the public (I reflected on this in the Conclusions
chapter). | do see my project as a starting point
that could spark the discussion about the future
of this area.

Lastly, as open data is still a quite new concept
in Lithuania, there is a lack of accessible data, for
example, plots, public transportation and stops,
residents and jobs data are provided only as a grid
(the smallest grid is 100x100 metres). Therefore,
some exact calculations were impossible. It could
have been done if the necessary data would be
accessible. Redrawing the data in QGIS would
have been too time-consuming and not accurate.

To conclude, several topics of the graduation
project could be elaborated further. What is more,
it is important to state, the project results should
not be directly applied to a different site with a
similar case. The final result is embedded into the
specific local context. The identity, configurations
and limitations of Kaunas were taken into account;
therefore, it should not be directly transferred
to another location without considering those
aspects. However, by using the approach and
framework of the analysis and experimentation
processes, a place-based TOD proposal could
be adapted for the different areas.

Figure 10.2:

The project location (Author, 2023)
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10.3 RELEVANCE

From the societal point of view, as the Rail
Baltica high-speed rail is being constructed at
the moment, the project is a highly important
and unique opportunity for Lithuania. First of all,
completing the missing part of the European
railvay network for passengers, goods and
the military becomes crucial in the time of war
in the region. It will bring the Baltic countries
closer towards Western Europe. Secondly, there
is a chance for a paradigm shift from the car-
dependent mobility system towards sustainable
mobility. This shift is crucial to target climate
change threats. For a long time, car ownership
was considered to be not only a necessity but
also a sign of status and wealth in Lithuania. It is
still common for the family to own more than one
car and to use it daily. Moreover, public transport,
especially buses and trolleybuses are criticized
for being poor quality and uncomfortable and
is often used by less wealthy social groups The

site of my graduation project has the potential to
highly contribute to this paradigm shift. The railway
station area is where the local and regional mobility
systems intersect making it the most connected
node in the city. The project aims to experiment with
how to create a well-functioning multi-modal hub to
ensure a sustainable, accessible and safe mobility
network in Kaunas while ensuring an inclusive and
just transition. What is more, better connectivity to
Central and Western Europe could attract new foreign
investments and create more job opportunities. For
a shrinking country like Lithuania, where emigration,
social inequality and poverty levels are rising, creating
an attractive area for business around the railway
station could contribute to long-lasting economic and
societal benefits. To conclude, | chose to work on
this location and topic as | believe that the Rail Baltica
project could contribute to positive societal changes
for Lithuania, however, to take advantage of those
opportunities, we need to act now.

Figure 10.3: The project location (Author, 2023)
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From the scientific point of view, my Master’s
thesis follows the graduation trajectory of design.
Therefore, the research by design is an important
part of the process. My goal was to experiment
with quantitative data (especially, with the
numbers and parameters defining density) and
use it together with the qualitative approach
where identity, observations and qualities of the
space are used to judge the options. Therefore,
it is a combination of objective and subjective
components that are merged into my design

Figure 10.4: The project location (Author, 2023)

From an ethical perspective, it is important to
highlight, that a large part of the area belong to
private individuals or companies, however, the
proposed new development considers that. The
changes in the area should not negatively affect
the owners of the land, however, as there are
larger societal benefits of densifying the area, it
should be a fair system of compensations and
benefits that do not force them out of the area and
provide sufficient alternatives. Moreover, the new
proposal is created in a way, that allows phasing
of the development and certain blocks could be
implemented further in the future if there are no
other possibilities.

proposal. This approach could be further
developed and applied in various locations. What
is more, the project aims to bridge the knowledge
gap between a data-driven approach towards
mobility planning and subjective user experience.
Lastly, the concept of TOD is not widely used
in Lithuania, it lacks even a translation of the
term and key literature, therefore, the project
contributes to informing about the concept and
highlights the potential to explore it further in the
Lithuanian context.

Figure 10.5: The project location (Author, 2023)
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Reflection on the final product

Previously, | reflected on the implementation
of the research aim and objectives. It was my
chance to look back into what | was aiming to do
before P2 and if | managed to achieve my goals.
Even though | was following more experimental
research and design processes and allowed
myself not to be limited by the objectives, when
| looked back, | noticed that my final result is well
aligned with them. However, | was more focused
on the local scale and the regional one was done
with less detailing.

| decided on the topic only at the beginning of
September, for quite a long time before, | was
considering focusing on the Soviet housing
estates in Lithuania. However, | am glad about my
choice as during the year | was more and more
convinced how relevant is the topic at the moment.
Especially, considering that the actual proposal
for the Kaunas railway node is not yet prepared.
Moreover, this topic allowed me to deepen my
knowledge about mobility, and, in my opinion,
the Netherlands is a perfect place to observe
and learn from the good practices, especially
regarding the bike infrastructure. | do believe, that
my topic was a good fit for the Design of Urban
Fabric studio. The topic of the studio this year
was “Embracing Plurality — Growing Porosity” and
even though | did not specifically focus on this, |
am still convinced that the topic fits quite well and
as itis stated in my graduation plan, “it is an open,
porous area in Kaunas, currently mainly used
as an infrastructure corridor. Due to its central
location, there is potential to shape the space
in such a way that it would better accommodate
the needs of the city”. Moreover, the approach
of the studio that is location-based, focused on
explorations and eye-level experiences, while
still including multi-scalar, data-driven-based
research and design is well-suitable for me.

Reflecting on the final result, | am quite satisfied
with the outcome. | am convinced that the visionary
approach was the right choice, however, | still feel
that my attachment to the location stopped me
from being too visionary. It was quite a struggle in
the process to combine a bold approach and my
knowledge of reality and difficulties, especially
to make a shift towards sustainable mobility.
However, | believe that personal experience
was also a benefit to preventing insensitive and
ignorant approaches that would be very visionary,
however, completely unimplementable. During
the process, | faced multiple dilemmas about
whether to preserve certain elements (such as
buildings, and historic street structure that was

quite unorganized in the part of the area). | also
received an observation, that Lithuanians seem
to be very attached to the heritage without being
critical about its value. However, | do believe that
is highly related to the history of Lithuania and
historic traumas. During the Soviet time, it was a
goal to rebuild historic locations with modernistic
buildings, and removing heritage was also an
attempt to remove the history of an independent
country. Therefore, any plans to drastically change
(especially straighten the street network or rebuilt
areas completely) the urban fabric, remind me
of that. Therefore, in my project, talking about
the identity and values of the current area vas
highly important. In the end, | believe that | still
managed to achieve the combination of visionary
and sensitive approaches quite well.

Reflection on the approach and the process

| would describe the process of the graduation
year as “structured chaos”. It was done quite
consciously, as | wanted to avoid repeating the
workflow | have done previously in my work as an
urbanist and to use the study years for a more
experimental approach that usually is not suitable
in practice. However, itwas also a challenge to deal
with the freedom which lead to indecisiveness,
was time-consuming and prevented me from
making certain decisions quickly. | also had to
learn to trust the experimental process and at
some points, it was quite difficult, however, it led
to results that surprised me and worked well in the
end. One of the examples would be using Excel
to test the block. It encouraged me to explore
Kaunas New Town block which became the key
element of my design. At that point (the beginning
of March), the design started to fall into place and
the pathway was clearer afterwards. Moreover,
using Excel as a research and design tool was
one of the most surprising elements, as | have
never considered it as a tool for design, however,
it is something that helped significantly. Instead,
| was planning to work more on QGIS to do data-
based research and design. At the beginning
of the academic year, | noticed that most of the
data | needed was not open data yet, therefore,
| did only some of the data-driven analysis, for
example, block size analysis. Unfortunately, it
required manually inputting the data, therefore, it
was quite time-consuming. An analysis was also
made in QGIS using datasets with population and
job data. Moreover, | wished to learn more about
network analysis and Space Syntax, however, due
to time constraints | had to make priorities and it
seemed to be less relevant to the project. What
is more, in the beginning, | was planning to do
more in-depth on-site analysis involving spending
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Figure 10.6: The process (Author, 2023)
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quite a lot of time at the location, observing,
sketching, and using Ethnographic research as a
method. However, due to the schedule, the site
visits were planned for December and March and
| did not take weather conditions into account.
Due to cold weather and snowstorms (even at the
beginning of March) and unfortunately being sick
while | was in Lithuania, | was not able to spend
much time outside observing the area, especially
sketching outside. | also planned to spend more
time travelling by train, exploring how people
perceive the station while arriving or leaving
Kaunas but that was also not possible as much
as | wished. Moreover, originally, | planned to
arrange a tour of the still functioning railway depot
area and interview Lithuanian Rails authorities,
other stakeholders and citizens. Due to the same
limitations, it was not done. It was also my fault
due to not planning ahead and partially because
| decided that the participatory and visionary
approaches would be too difficult to combine and
| had to make a choice.

What is more, during the process, | gained a
better understanding of density and the various
parameters that define it. For this, case study
analysis worked very well as a base to understand
various qualities. Also, | mostly chose the projects
that | visited before and was able to observe and
experience their qualities in person. During the
process, the theory was used to provide ideas or
validate hypotheses. The base was the theory of
TOD, however, even though the main ideas were
very important for the project, the exact numbers
and parameters found in the literature seemed to
vary and be quite context-specific, therefore, |
chose to test and be critical about what is suitable
for Kaunas. Moreover, quite a lot of sources
focused on regional TOD, including frameworks
for collaboration, coordination and stakeholder
engagement which are briefly explored in the
Regional Impact chapter; however, it is not
the main focus of the thesis. To conclude, the
experimental approach was the right decision.
It was quite challenging, especially with the time
management, therefore, | am glad that it led to a
clear final vision.

| would also like to reflect on the topic and
how the understanding of it shifted over the
year. In the beginning, | had quite an ambitious

approach as | aimed to develop multiple station
areas, at first Kaunas, Vilnius and Panevézys
railway nodes, further focusing on Kaunas both
passenger central station and regional station
on the outskirts of the city including the freight
terminal in Palemonas (Kaunas). However,
during P1, | received feedback that encouraged
me to have a clearer focus; therefore, | chose
only Kaunas main passenger station as a key
element. The wish to integrate the regional scale
remained, however, at that point, | was not sure
how. Therefore, the guidance from my mentors
allowed me to find a way to use it as a reflection
tool and | am glad about this decision. Moreover,
originally, | was considering only the area behind
the railway station, as | would take the industrial
area in front of the station as given. However, the
feedback from my mentor draw my attention that
having industry, especially former industry, within
the centre of the city is not aligning with the TOD
and | decided to include that area in my project as
well. This allowed me to choose the scope of the
project that is feasible in a given timeframe.

Personal and professional growth

During my graduation year, my aim as an
urbanist was to redefine my value system to set
my priorities, especially while working on a site
that is familiar to me since childhood. | aimed to
learn how to act in a sensitive, site-specific way
while combining innovation, experimentation
and having a bold approach towards the
future. Moreover, my previous knowledge about
urbanism was mostly based on work experience,
therefore, one of my goals was to strengthen my
theoretical knowledge about the field. However,
even though | spent quite some time studying
theory and gained a better understanding of
TOD, density, and public space design, most of
my decisions were based on experimentation and
intuition rather than literature. | am especially glad
to learn more about density and to learn how to
quickly calculate various parameters of the space
(space needed for cars, bicycles, how many
residents would live, etc). What is more, from the
Delft Approach intensive, | started drawing and
sketching by hand quite a lot and during the year |
noticed how my skills significantly improved and it
became easier to communicate my ideas through
drawings.

The process (Author, 2023)
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The chapter provides information on the figures in the report
and their sources and used references: literature and planning
documents. | would like to note that if the source of an image or text
is not stated, it is my work. If the mistake had been made, please
contact via email, at ruta.vitkute95@gmail.com. What is more, as
the project location is in Lithuania, multiple used sources were in
Lithuanian, therefore, names of literature and planning documents
are provided in Lithuanian if there is no official translation to English.

] ] . FIGURES AND
REFERENCES

11.1 LIST OF FIGURES
11.2 LIST OF REFERENCES
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I 11.1 LIST OF FIGURES

The list of figures specifies the exact source when
possible. Moreover, ownership is stated when
there were multiple sources included in the figure.

1. INTRODUCTION

Figure 1.1: Globe projection showing the location of Lithuania (Author, 2022); data source: https.//www.naturalearthdata.com/
downloads/

Figure 1.2: Comparison of Lithuania and the Netherlands (Author, data source: www.worldometers.info, 2023); data sources:
https://www.worldometers.info/world-population/netherlands-population/,  https.//www.worldometers.info/world-population/lithuania-
population/ [data extracted 01/11/2023]

Figure 1.3: Qualities that describe the national context of Lithuania (Author, 2023). Image sources: nature image by V. Mikulenas;
low-density image by “Kas vyksta Kaune”,; suburbanization image by www.vrsa.lt; car-dependency image by R. Tenis

Figure 1.4: The view of the Holland Spoor station from my apartment in the Hague (Author, 2021)

2. PROBLEMATIZATION
Figure 2.1: Keywords representing the main qualities of mobility mentioned in the planning documents (Author, 2023)
Figure 2.2: European rails network (Author, 2022),; data source https://www.naturalearthdata.com/downloads/

Figure 2.3: Travel times across Europe (Author, adapted from www.eurail.com, 2023); data sources: hitps.//www.eurail.com/content/
dam/pdfs/Eurail_map_2022%20RGB.pdf; https.//www.naturalearthdata.com/downloads/

Figure 2.4: Greenhouse gas emissions from transport in the EU, percentages (Author, adapted from EEA Transport and environment
report 2021, 2023); data source: https.//www.eea.europa.eu/publications/transport-and-environment-report-2021

Figure 2.5: Statistics about the TEN-T North Sea-Baltic corridor (Author, 2023); data source: https://transport.ec.europa.eu/transport-
themes/infrastructure-and-investment/trans-european-transport-network-ten-t/north-sea-baltic-corridor_en

Figure 2.6: TEN-T North Sea-Baltic corridor (Author, adapted from www.railwaypro.com, 2023); data sources: https.//www.railwaypro.
com/wp/north-sea-baltic-rfc-extended/; https.//www.naturalearthdata.com/downloads/

Figure 2.7: Timeline of the Rail Baltica project (Author, adapted from www.railbaltica.org, 2023); data source: https://www.railbaltica.
org/about-rail-baltica/project-timeline/

Figure 2.8: Commute time (current and after the Rail Baltica project is implemented) (Author, 2023); data sources: www.google.com/
maps; www.litrail.It; www.autobusubilietai.lt

Figure 2.9: Locations of the Rail Baltica stations (Author, adapted from www.railbaltica.org, 2023

Figure 2.10: The diagram shows what are the plans for the Rail Baltica stations (Author, 2023); image sources: Tallinn: https://www.
dezeen.com/2019/11/21/zaha-hadid-architects-ulemiste-terminal-rail-baltica-network/; Riga: https.//www.crew.it/riga-central-station-
and-railway-bridge-0; Vilnius: https.//www.dezeen.com/2021/09/29/green-connect-vilnius-station-zaha-hadid-architects/; Parnu:
https://www.railbaltica.org/rail-baltica-commences-design-process-of-parnuinternational-passenger-terminal/

Figure 2.11: The location of Kaunas County and Kaunas City in Lithuania (Author, 2023)

Figure 2.12: Population trends of Kaunas (Author, adapted from www.geodata.lt, 2023); data source: https.//geodata.lt/kauno-miesto-
savivaldybes-gyventoju-skaicius/

Figure 2.13: Suburbanization directions (Author, 2023)
Figure 2.14: Kaunas railway station area (Image by A. Aleksandravicius)
Figure 2.15: Summary of the problem statement (Author, 2023)

3. METHODOLOGY

Figure 3.1: Diagram of the research aim and objectives (Author, 2023)

Figure 3.2: Table of the research questions and sub-questions (Author, 2023)

Figure 3.3: Table of the methods used during the research (Author, 2023)

Figure 3.4: Methods used to answer research question 1 and related sub-research questions (Author, 2023)
Figure 3.5: Methods used to answer research question 2 and related sub-research questions (Author, 2023)

Figure 3.6: Table summarizing the research process, project timeline and chapters of the report (Author, 2023, inspired by the
diagram “Dynamic view of the strategy-making stages of planning” (Franken-Champlin, 2019))

4. THEORY
Figure 4.1: Conceptual framework (Author, 2023)

5. SITE ANALYSIS
Figure 5.1: Diagram of the site analysis content (Author, 2023)
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Figure 5.2: Different scales of analysis (Author, 2023)

Figure 5.3: Administrative boundaries and number of residents in 2021 (Author, data source: www.osp.stat.gov.lt, 2023)
Figure 5.4: Population density per ha in 2021 (Author, data source: www.osp.stat.gov.lt, 2023)

Figure 5.5: Different areas of Kaunas (Author, 2023)

Figure 5.6: An example of the Soviet mass housing area (Google Satellite, 2023)

Figure 5.7: An example of the mix-use area (Google Satellite, 2023)

Figure 5.8: An example of the mix-use area (Google Satellite, 2023)

Figure 5.9: Distribution of population and companies (Author, data source: www.osp.stat.gov.lt, 2023)

Figure 5.10: Distribution of residents (Author, data source: www.osp.stat.gov.lt, 2023)

Figure 5.11: Distribution of companies (Author, data source: www.osp.stat.gov.lt, 2023)

Figure 5.12: Mobility network of Kaunas (Author, 2023)

Figure 5.13: Public transport stops and 5-minute (400 m) accessibility radiuses (Author, data source: Open Street Maps, 2023)
Figure 5.14: Means of mobility in Kaunas (Author, 2023)

Figure 5.15: Kaunas railway station (image by R. Séerbauskis)

Figure 5.16: Kaunas bus station (image by www.contestus.It)

Figure 5.17: Kaunas airport (image by A. Aleksandravicius)

Figure 5.18: Mobility network of the area (Author, 2023)

Figure 5.19: Heatmap demonstrating the frequency of activities (walking, running and biking) in the area (Author, source: www.strava.
com, 2023); data source: www.strava.com/heatmap

Figure 5.20: The main green-blue structure of Kaunas (Author, 2023)

Figure 5.21: Satellite view of Kaunas and its surroundings (Google Satellite, 2023)

Figure 5.22: Topography of the area (Author, 2023)

Figure 5.23: Section of the topography of Kaunas centre (Author, 2023)

Figure 5.24: Satellite view of the area (Google Satellite, 2023)

Figure 5.25: Green slopes (Author, image by A. Aleksandravicius, 2023)

Figure 5.26: Historic map of the area (Author, source: storymaps.arcgis.com, 2023)

Figure 5.27: Historic map of the area (Author, source: storymaps.arcgis.com, 2023)

Figure 5.28: Historic map of the area (Author, source: storymaps.arcgis.com, 2023)

Figure 5.29: Historic map of the area (Author, source: storymaps.arcgis.com, 2023)

Figure 5.30: Kaunas railway station and the surrounding area (From the collection of Lithuanian Aviation Museum, 1928)
Figure 5.31: Map of the New Town grid structure (Author, 2023)

Figure 5.32: The main public space system of Kaunas New Town (Author, 2023)

Figure 5.33: Kaunas Interwar period architecture (Author, image by A. Aleksandravicius, 2023)
Figure 5.34: Kaunas Interwar period architecture (Author, image by A. Aleksandravicius, 2023)
Figure 5.35: Kaunas Interwar period architecture (Author, image by R. Tenis, 2023)

Figure 5.36: Map of the main attractions in the area (Author, 2023)

Figure 5.37: Basketball fans in Kaunas centre before the Euroleague final in May 2023 (Image by R. Tenis, 2023)
Figure 5.38: Map of the new developments in the area (Author, 2023)

Figure 5.39: Construction on Nemunas Island (Image by kaunas.lt, 2021)

Figure 5.40: Conclusion map showing the boundaries of the project site (Author, 2023)

Figure 5.41: Distances from the railway station (Author, 2023)

Figure 5.42: Area of intervention (Author, image by A. Aleksandravicius, 2023)

6. EXPLORATIONS

Figure 6.1: Images, representing my perception of Kaunas (Author, 2023); image sources: Kaunas interwar period architecture:
image by A.Aleksandravicius; Kaunas castle: https.//www.vle.lt/straipsnis/kauno-pilis/; European Capital of Culture 2022: https://g.
delfi.lt/images/pix/laikmaciai-skaiciuoja-laika-iki-pirmojo-kaunas-europos-kulturos-sostin-87328231.jog;, ~ Kaunas jazz  festival:
https.//kaunas.kasvyksta.lt/2022/02/23/renginiai/kaunas-jazz-skelbia-pirmasias-zvaigzdes-atkeliaujancias-i-kauno-zalgirio-arena/;
Kaunas Fluxus airport: https://www.delfi.lt/en/culture/unexpected-twist-of-events-kaunas-airport-changed-its-name.d?id=88171251;
Kaunas FEZ: https.//m.kauno.diena.lt/naujienos/kaunas/miesto-pulsas/kauno-lez-iskils-daugiafunkcinis-pastatu-kompleksas-
lez-verslo-parkas-1011001; Wooden architecture:  http://www.archimede.lt/kaunas/pastatas/86#slide-O-field_foto-86; Terraced
landscape: https.//kaunas.kasvyksta.lt/2021/05/21/video/isskirtinis-reginys-ivairiomis-spalvomis-nusvito-aleksoto-panorama-
foto-video/#!enviragallery517684-517683;  River  confluence:  https://www.ruraldevelopment.lt/wp-content/uploads/2017/06/K.-
Mikalauskas-_Confluence-1.jpg,  Traffic:  https://kauno.diena.lt/naujienos/kaunas/miesto-pulsas/kaip-ket-pokyciai-pakeis-eisma-
kaune-1081119;, Low-density:  http.//x-arch.lt/en/portfolio/namas-zaliakalnyje-minties-ratas-architektura/;  Student city: https.//
media.lrytas.lt/images/2020/10/08/102148725-105360bd-86e5-420a-bfe6-e97a72aebarzd.jpg;  Trees: https.//www.arrivalguides.
com/en/Travelguide/Kaunas/doandsee/azuolynas-park-126298;  M.K.Ciurlionis:  https://luxart.com/paveikslai/k-inia/:  IX  fort
memorial: https://www.delfi.lt/en/culture/pulse-a-project-to-enliven-the-kaunas-ninth-fort-monument.d?id=85389353; Green
activism: https.//kauno.diena.lt/naujienos/kaunas/miesto-pulsas/protestas-del-kertamu-medziu-su-sukiais-kaunas-kertasi-ir-tylos-
minute-824909#/galerija/image26, Kaunas lagoon: https://www.delfi.lt/uzsakomasis-turinys/keliones/kauno-marios-ar-kauno-jura-
idejos-atostogoms.d?id=87428297; Basketball and Zalgiris: https://zalgiris.lt/wp-content/uploads/2019/03/1552589914170.jog;
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Soviet period housing:  https://kaunas.kasvyksta.lt/2021/03/27/miestas/10-dalyku-be-kuriu-silainiai-nebutu-silainiai/;  Changes:
https.//welovelithuania.com/laisves-alejos-rekonstrukcija-isibegeja/; PaZaislis monastery: https://www.lithuania.travel/media/cache/
widen_1100/uploads/mediaparkcms/article/391aa04e6¢c0cccc790428daf806d11af. jpeg, Kaunas Beer: https.//i0.wp.com/kaunas.
kasvyksta.lt/wp-content/uploads/2020/07/CKT . jog?w=1600&ss/=1; Town Hall square: https://www.vle.lt/straipsnis/rotuses-aikste/;
Liberty  boulevard:  https://www.delfi.lt/verslas/nekilnojamas-turtas/kaunas-laisves-alejos-rekonstrukcijai-gales-isleisti-1-75-min-
euru-daugiau-nei-skelbe.d?id=77705765; The 2nd city: competition with Vilnius: https.//i0.wp.com/kaunas.kasvyksta.lt/wp-content/
uploads/2021/05/KVK_8958.jog ?w=20008ssl=1; M.K.Ciurlionis: https://luxart.com/paveikslai/k-inia/; Temporary capital: https.//
upload.wikimedia.org/wikipedia/commons/a/ae/Historical_Presidential_Palace_in_Kaunas_%282017%29.jog

Figure 6.2: Keywords, representing my perception of Kaunas (Author, 2023)
Figure 6.3: Image, representing the identity of the project area (Author, 2023)
Figure 6.4: Railway infrastructure area (Author, 2023)

Figure 6.5: Railway station (Author, 2023)

Figure 6.6: Bus station (Author, 2023)

Figure 6.7: “Volfas Engelman” brewery (Author, 2023)

Figure 6.8: Former metal factory “Victory” (liet. “Pergalé”) (Author, 2023)
Figure 6.9: Nemunas River waterfront (Author, 2023)

Figure 6.10: Current state of the Nemunas embankment (Author, 2023)
Figure 6.11: Kaunakiemis Street; one of the streets in the former industrial area (Author, 2023)
Figure 6.12: Lack of greenery at the Railway station square (Author, 2023)
Figure 6.13: Rotterdam Central Station (Author, 2023)

Figure 6.14.: LocHal library in Tilburg (Author, 2023)

Figure 6.15: Public promenade along the Seine (Author, 2022)

Figure 6.16: lllustration of parameters used for the calculations (Author, 2023); image sources: housing: Nayrcracker (www.
thenounproject.com); offices: iconesia (www.thenounproject.com); amenities: Jony (www.thenounproject.com)

Figure 6.17: Block size map of Kaunas (Author, 2023)

Figure 6.18: Example of an area with 0,5 - 1,5 ha size blocks (Author, 2023)

Figure 6.19: Example of an area with 3 - 4 ha size blocks (Author, 2023)

Figure 6.20: Example of an area with blocks larger than 5 ha (Author, 2023)

Figure 6.21: The 10 analysed blocks (Author, 2023)

Figure 6.26: Appearance and location of the blocks (Author, images source: Google Satellite, 2023)
Figure 6.23: The main parameter of the analysed blocks (Author, 2023)

Figure 6.24: Matrix of the analysed urban blocks (Author, 2023)

Figure 6.25: Application of the block in the project area (Author, 2023)

Figure 6.26: 3 - 4.5 ha size blocks (Author, 2023)

Figure 6.27: Urban fabric 1000 x 1000 m (Author, images source: Google Satellite, 2023)
Figure 6.28: Urban fabric 500 x 500 m (Author, images source: Google Satellite, 2023)
Figure 6.29: Urban block (Author, 2023); data source: Open Street Maps

Figure 6.30: Buildings (Author, 2023); data source: Open Street Maps

Figure 6.31: Parcels (Author, 2023); data source: www.regia.lt

Figure 6.32: Axonometric view (Author, 2023)

Figure 6.33: Soviet period mass housing in Kalnieciai neighbourhood (Image by M. Patasius, 2020)
Figure 6.34: Application of the block in the project area (Author, 2023)

Figure 6.35: Blocks smaller than 1.5 ha (Author, 2023)

Figure 6.36: Application of the block in the project area (Author, 2023)

Figure 6.37: Blocks smaller than 1.5 ha (Author, 2023)

Figure 6.38: Application of the block in the project area (Author, 2023)

Figure 6.39: Blocks smaller than 1.5 ha (Author, 2023)

Figure 6.40: Application of the block in the project area (Author, 2023)

Figure 6.41 Blocks smaller than 1.5 ha (Author, 2023)

Figure 6.42: Application of the block in the project area (Author, 2023)

Figure 6.43: Blocks smaller than 1.5 ha (Author, 2023)

Figure 6.44: Application of the block in the project area (Author, 2023)

Figure 6.45: Blocks smaller than 1.5 ha (Author, 2023)

Figure 6.46: Application of the block in the project area (Author, 2023)

Figure 6.47: Blocks smaller than 2 ha (Author, 2023)

Figure 6.48: Application of the block in the project area (Author, 2023)

Figure 6.49: Blocks smaller than 2 ha (Author, 2023)

Figure 6.50: Capacity of the analysed blocks (Author, 2023)
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Figure 6.51: Proposal: Kaunas block 2.0 (Author, 2023)

Figure 6.52: Urban fabric 1000 x 1000 m (Author, images source: Google Satellite, 2023)
Figure 6.53: Urban fabric 500 x 500 m (Author, images source: Google Satellite, 2023)
Figure 6.54: Urban block (Author, 2023); data source: Open Street Maps

Figure 6.55: Buildings (Author, 2023); data source: Open Street Maps

Figure 6.56: Parcels (Author, 2023); data source: www.regia.lt

Figure 6.57: Axonometric view (Author, 2023)

Figure 6.58: The edge of the block (Image by A. Aleksandravicius, 2023)

Figure 6.59: Viytautas Street facades (Author, 2023)

Figure 6.60: Height of the block (Author, 2023)

Figure 6.61: Buildings inside the block (Author, 2023)

Figure 6.62: Height of the outline of the block (Author, 2023)

Figure 6.63: Inner space of the block (Author, 2023)

Figure 6.64: Functions of the block (Author, 2023)

Figure 6.65: Active facades of Liberty Boulevard (Author, 2023)

Figure 6.66: The passage accessible from Liberty Boulevard (Author, 2023)

Figure 6.67: Walkability of the block (Author, 2023)

Figure 6.68: Passages to the inner yards (Author, 2023)

Figure 6.69: The fence (Author, 2023)

Figure 6.70: Type of pavement inside the block (Author, 2023)

Figure 6.71: Space for cars (Author, 2023)

Figure 6.72: The Kaunas New Town Block (Author, 2023)

Figure 6.73: Framework for applying various parameters to the block (Author, 2023)
Figure 6.74: Table of the variations of density within the Kaunas New Town block (Author, 2023)
Figure 6.75: Kaunas block when FSI=2.4 (Author, 2023)

Figure 6.76: Kaunas block when FSI=4.7 (Author, 2023)

Figure 6.77: High-density and considered to be low-quality Perktnkiemis neighbourhood in Vilnius (Image by Irmants Gelanas (BNS),
2017)

7. MASTERPLAN

Figure 7.1: An illustration of the vision (Author, 2023)

Figure 7.2: Proposed changes of the focus area to achieve the vision (Author, 2023)

Figure 7.3: A diagram of the potential users and their needs (Author, 2023)
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Figure 7.8: Heritage buildings and zones (Author, 2023)
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Figure 7.10: Parameters table (Author, 2023)
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Figure 7.19: Modal split of Kaunas in 2018 and predicted for 2030 (Author, adapted from (Kaunas City Municipal Administration et
al., 2019), 2023)

Figure 7.20: Zero-emission zone (stage 1) proposed in the Sustainable Mobility Plan for Kaunas (Author, adapted from (Kaunas City
Municipal Administration et al., 2019), 2023)

Figure 7.21: Zero-emission zone (stage 2) proposed in the Sustainable Mobility Plan for Kaunas (Author, adapted from (Kaunas City
Municipal Administration et al., 2019), 2023)

Figure 7.22: Current parking ratios in Kaunas (Author, adapted from (Kaunas City Municipal Administration, 2016), 2023)
Figure 7.23: Current street network (Author, 2023)
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Figure 7.35: Current bus lanes (Author, 2023); data source: https://www.stops.lti/kaunas/

Figure 7.36: Proposed public transport network (Author, 2023)

Figure 7.37: Proposed bus lanes (Author, 2023)
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Figure 7.47: Main public spaces (Author, 2023)

Figure 7.48: Green-blue network (Author, 2023)

Figure 7.49: Concept scheme of the green-blue network (Author, 2023)
Figure 7.50: Axonometric view of the masterplan (Author, 2023)

Figure 7.51: Phasing diagram (Author, 2023)

8. KEY ELEMENTS
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Figure 8.2: The main principles of the mobility hub (Author, 2023)
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Figure 8.6: Barriers to access the station (Author, 2023)
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Figure 8.8: Unused station square (Author, 2023)

Figure 8.9: Diagram, explaining how the mobility hub functions (Author, 2023); icons from www.thenounproject.com
Figure 8.10: Diagram, explaining how the mobility hub functions (Author, 2023), icons from www.thenounproject.com
Figure 8.11: Diagram, explaining how the mobility hub functions (Author, 2023); icons from www.thenounproject.com
Figure 8.12: Diagram, explaining how the mobility hub functions (Author, 2023), icons from www.thenounproject.com
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Figure 8.15: The view of the mobility hub square (Author, 2023)
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Figure 8.24: The users of the street (Author, 2023)

9. REGIONAL IMPACT
Figure 9.1: International and regional passenger stations and stops of the Rail Baltica line (Author, source: www.railbaltica.org, 2023)
Figure 9.2: Stakeholders involved in the Rail Baltica project (Author, source: www.railbaltica.org, 2023)

Figure 9.3: Commute time (current and after the Rail Baltica project is implemented) (Author, 2023); data sources: www.google.com/
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10. REFLECTION

Figure 10.1: The project location (Author, 2023)
Figure 10.2: The project location (Author, 2023)
Figure 10.3: The project location (Author, 2023)
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