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*Delft University of Technology
**Université Paris-Est

Manuela Triggianese*
Roberto Cavallo*
Nacima Baron**
Joran Kuijper*

Stations as Nodes – Exploring the role of sta-
tions in future metropolitan areas from a 
French and Dutch perspective

Introduction

At the main point of intersection between the railway and the city, 
stations are key elements in the organization of the intermodal 
transport as well as catalysts of urban developments in metropolis-
es, medium and small cities. The focus of this publication is to ex-
plore the enrichment of a renewed approach of railway stations as 
intermodal nodes, therefore acting as breeding grounds for both ur-
ban and social developments.

This book has been initiated and built upon several activi-
ties currently running at the Amsterdam Institute for Advanced 
Metropolitan Solutions (AMS Institute), Delft University of 
Technology (DIMI, Delft Deltas Infrastructure Mobility Initiative 
and Department of Architecture of the Faculty of Architecture and 
the Built Environment) and University of Paris-Est (l’École d’Urban-
isme de Paris). These activities have been framed within the con-
text of two rapidly developing metropolitan areas: Randstad in the 
Netherlands and Métropole du Grand Paris in the Ile de France. This 
volume forms the basis for a research on the ‘role of stations in fu-
ture metropolitan areas’ with the ambition to link the two countries, 
learning from their different cities and distinct geographical context 
through comparable mobility challenges on the levels of the inner 
city, suburban and peripheral areas.

In line with these considerations, in 2018 AMS Institute, TU Delft/
DIMI and the Dutch Embassy in Paris with Atelier Néerlandais or-
ganized a successful workshop: ‘Stations of the Future’, in collabo-
ration with La Fabrique de la Cité. Together with Dutch and French 
planning entities, involving mass transit operators and railway 
companies, this workshop focused on several case studies in both 
metropolitan areas to understand the role of station hubs as inter-
modal nodes. During this joint French-Dutch event that took place 
in Paris, we spoke on topics like Station as intermodal node, Station as 
destination and Station as data center, including a debate on the rela-
tion between public space and architecture, densification and pro-
gramming of station areas, pedestrian flows management and the 
integration of data. 

Following the Paris workshop, the summer school ‘Integrated 
Mobility Challenges in Future Metropolitan Areas’ was organised 
by AMS Institute and Delft University of Technology/DIMI with 
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the collaboration of the ARENA architectural research network, 
University of Paris-Est and the City of Amsterdam. This 8-day 
workshop extended the debate among international young profes-
sionals, academics and master students by looking at an important 
rail-metro node in the metropolitan area of the city Amsterdam: 
Sloterdijk Station – a crucial hub in a bigger urban area for mobil-
ity and exchange, and for urban growth. The main question was: 
which approaches and scenarios can be tested and applied to these 
intermodal nodes, particularly when dealing with lack of space and 
growing number of users? The results were four very different plans 
to improve the Sloterdijk Station area and to make the station a ‘fu-
ture proof’ intermodal hub.

In this publication, invited experts from practice and knowledge 
institutes in France and the Netherlands share their common expe-
rience and draw on specific aspects and problems of conception, 
management and development of stations. A brief overview of the 
results of the two initiatives ‘Stations of the Future’ and the sum-
mer school ‘Integrated Mobility Challenges in Future Metropolitan 
Areas’ is here illustrated, accompanied by photo reportages of both 
events and by a curated reportage of the Amsterdam Sloterdijk sta-
tion area.

—Manuela Triggianese, Roberto Cavallo, Nacima Baron, Joran Kuijper

December 2018
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*Delft University of Technology
**Université Paris-Est

Manuela Triggianese*
Roberto Cavallo*
Nacima Baron**
Joran Kuijper*

Gares et nœuds : Explorer l’avenir des gares 
dans les aires métropolitaines en France et 
aux Pays Bas.

Introduction

En tant que maillon entre le réseau ferré et la ville, les gares sont à 
la fois des éléments clés dans l’organisation multimodale des trans-
ports et des catalyseurs de développement pour les villes petites et 
grandes. Cette publication en explore les formes renouvelées d’ap-
proche, à la fois comme nœuds intermodaux et comme germes de 
développement urbain et social.

Le livre a été préparé puis réalisé à travers différentes activités 
organisées à l’institut d’Amsterdam pour les solutions métropoli-
taines avancées, en lien avec l’Université de Technologie de Delft 
(dans le cadre du programme DIMI, Deltas Infrastructure Mobility 
Initiative que soutiennent ensemble la faculté d’architecture et la 
faculté de l’environnement construit) et l’Université Paris-Est (en 
particulier l’École d’Urbanisme de Paris). Ces activités s’inscrivent 
dans le contexte de deux aires métropolitaines en forte croissance 
: la Randstad aux Pays Bas et la Métropole du Grand Paris en Ile de 
France. Le livre constitue aussi le socle d’une recherche nouvelle 
sur le rôle des gares dans les aires métropolitaines, et il ambitionne 
de lier les deux pays en apprenant des différents contextes et des 
défis de mobilités partagés, tant pour la zone centrale que pour les 
espaces de première et de grande couronne.

En lien avec ces considérations, en 2018 AMS Institute, TU Delft 
et l’Ambassade des Pays Bas en France avec Atelier Néerlandais 
ont organisé un atelier très remarqué à Paris sous le titre « Gares du 
futur », en collaboration avec La Fabrique de la Cité. Associant des 
structures de planification des Pays Bas et de France, et intégrant 
des opérateurs de transport et des compagnies ferroviaires, l’atelier 
a mis l’accent sur des études de cas dans les deux aires métropoli-
taines pour comprendre la réalité multimodale des gares. Durant cet 
événement bilatéral, trois thématiques sont ressorties : l’intermoda-
lité, la gare comme destination et la gare comme centre de données. 
D’autres moments partagés ont permis de débattre sur la relation 
entre espace public et architecture, sur la densification autour des 
gares, sur la programmation urbaine des gares, sur les flux piétons 
et sur l’intégration des données numériques.

A la suite de cet atelier, une école d’été intitulée « Défis de mobili-
tés dans les aires métropolitaines du futur » était organisée par l’Ins-
titut AMS, l’Université de Delft (programme DIMI) en collaboration 
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avec le réseau de recherche en architecture ARENA, l’Université 
Paris-Est et la Ville d’Amsterdam. Pendant huit journées très rem-
plies, de jeunes professionnels, des universitaires et des étudiants 
de Master ont travaillé sur un hub important articulant ligne de mé-
tro et de train dans l’aire métropolitaine d’Amsterdam. La gare de 
Sloterdijk représente à la fois un centre d’importance majeure pour 
la mobilité de l’aire urbaine élargie et elle donne directement sur l’un 
des projets de développement immobilier les plus ambitieux de la 
capitale. La question centrale était : quelles approches et quels scé-
narios peuvent être testés et appliqués sur ces nœuds pour faire face 
au manque d’espace et au nombre croissant d’usagers ?  Les travaux 
ont donné lieu à quatre propositions très différentes d’amélioration 
de la gare et de son quartier.

Dans cette publication, des porteurs d’expertise professionnelle 
et académique de France et des Pays Bas sont invités à partager leur 
expérience et à présenter divers aspects ou problèmes de concep-
tion, de management et de développement des gares. Ce livre ap-
porte donc un aperçu synthétique des résultats des deux initiatives, 
l’atelier « Gares du futur » et l’école d’été ‘Défis de mobilité dans les 
aires métropolitaines du futur sous une forme illustrée, grâce au 
photo reportages réalisé lors des deux événements et au cœur de la 
gare de Sloterdijk station.

—Manuela Triggianese, Roberto Cavallo, Nacima Baron, Joran Kuijper

décembre 2018
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*Delft University of Technology
**Université Paris-Est

Manuela Triggianese*
Roberto Cavallo*
Nacima Baron**
Joran Kuijper*

Stations als knooppunten—onderzoek naar 
de rol van stations in toekomstige groot-
stedelijke gebieden beschouwd vanuit een 
Frans-Nederlands perspectief

Introductie

Op de belangrijkste kruising tussen de spoorweg en de stad zijn 
treinstations een belangrijke basis in de organisatie van het inter-
modale vervoer. Ze zijn katalysatoren van stedelijke ontwikkelin-
gen in metropolen, middelgrote en kleine steden. Deze publicatie 
concentreert zich op het onderzoek naar een nieuwe benadering 
van stations als intermodale knooppunten: broedplaatsen voor zo-
wel stedelijke als sociale ontwikkelingen.

Dit boek is gestoeld op verschillende lopende activiteiten geïni-
tieerd vanuit het Amsterdam Institute for Advanced Metropolitan 
Solutions (AMS Institute), de Technische Universiteit Delft 
(DIMI, Delft Deltas Infrastructure Mobility Initiative en Afdeling 
Architectuur van de faculteit Bouwkunde) en de universiteit van 
Paris-Est (l’École d’Urbanisme de Paris). De activiteiten zijn geka-
derd in de context van twee zich snel ontwikkelende gebieden met 
een metropolitaan karakter: de Randstad in Nederland en Métropole 
du Grand Paris, Île-de-France in Frankrijk. Dit boek vormt de ba-
sis voor een nieuw onderzoek naar de rol van stations in toekomstige 
grootstedelijke gebieden, met het doel om deze twee landen te verbin-
den en te leren van elkaars steden in hun eigen geografische con-
text door mobiliteitsuitdagingen op de niveaus van de binnenstad, 
voorsteden en perifere gebieden te analyseren.

In het verlengde van hiervan organiseerden in 2018 AMS Institute, 
TU Delft en Atelier Néerlandais met succes een workshop in Parijs, 
onder de naam Stations of the Future/Gares du Futur. Dit initiatief 
van de Nederlandse ambassade in Parijs in samenwerking met La 
Fabrique de la Cité en met Nederlandse en Franse planningsorga-
nen, waaronder grote transitoperators en spoorwegmaatschappij-
en, resulteerde in een workshop die zich richtte op verschillende 
casestudies in beide metropoolgebieden om grip te krijgen op de 
rol van stations in de vorm van hubs en intermodale knooppunten. 
Tijdens dit Frans-Nederlandse evenement werd er gesproken over 
onderwerpen als het station als intermodaal knooppunt, het station als 
bestemming en het station als datacentrum, gepaard met een debat 
over de relatie openbare ruimte/architectuur, verdichting en pro-
grammering van stationsgebieden, beheer van voetgangersstro-
men en de bijbehorende integratie van dataverzameling in stations 
en hun directe omgeving.
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Na de workshop in Parijs werd de summerschool Integrated 
Mobility Challenges in Future Metropolitan Areas georganiseerd door 
AMS Institute, Université Paris-Est en TU Delft/DIMI in samen-
werking met het ARENA (Architectural Research Network). Deze 
achtdaagse workshop breidde het debat over de rol van stations 
als intermodale hubs uit met een team van internationale jonge 
professionals, academici en studenten. Zij studeerden op een be-
langrijke spoorweg-metroknoop in het grootstedelijk gebied van 
Amsterdam: Station Sloterdijk – een cruciaal knooppunt voor mo-
biliteit en overstappen in de uitbreidingsplannen van Amsterdam. 
De onderzoeksvraag die werd gesteld was: welke benaderingen en 
scenario’s kunnen worden getest en toegepast op dit intermodale 
knooppunt, met name wanneer het gaat om ruimtegebrek en toe-
nemend aantal gebruikers? De resultaten waren vier verschillende 
plannen om het stationsgebied van Sloterdijk te verbeteren en van 
het station een toekomstbestendige intermodale hub te maken.

In deze publicatie delen Franse, Belgische en Nederlandse des-
kundigen uit de praktijk en van kennisinstituten hun ervaringen. 
Ze schetsen de specifieke aspecten en problemen van het ontwer-
pen, beheren en ontwikkelingen van stations en hun visie op de toe-
komst. Verder bevat het boek een overzicht van de resultaten van de 
twee initiatieven ‘Stations van de toekomst’ en de summerschool, 
vergezeld van fotoreportages van beide evenementen en van de 
huidige situatie van het stationsgebied van Amsterdam Sloterdijk.

—Manuela Triggianese, Roberto Cavallo, Nacima Baron, Joran Kuijper

december 2018

  ▶
Stations of the Future/Gares 
du Futur brochure. See 
https://ams-institute.org/
wordpress/wp-content/
uploads/Stationsofthe-
Future_GaresduFutur_Di-
giBrochure_DEF.pdf for a 
pdf version.
© Photograph by Joran 
Kuijper
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Delft University of Technology,
Deltas, Infrastructure & Mobility Initiative

Marcel Hertogh

Towards an integrated 
approach for stations

Let us start by the question: What is a station? Traditionally, it is it a 
place to exchange your mode of travelling when going towards your 
destination. Because the time of passengers is important, we like to 
be this highly efficient. In recent times, some want to grab a coffee, 
or a meal for the evening, but their basic interest is quick travel time. 
Currently stations are far more than that. Because of their pivotal lo-
cation, especially for the central stations, stations evolved towards 
a destination itself, with restaurants, shops and office buildings. To 
stress the importance of railway companies in the earlier days, and 
nowadays to attract customers, many central stations are architec-
tural landmarks within their city. Because of their importance, sta-
tions can play a forerunner role towards transitions in society. Think 
of the stimulus to switch from car to public transport, and the oppor-
tunity to make stations more circular and energy neutral. We have to 
look in a broader way at our central stations, including the relation-
ship with its surroundings. Especially at upgrades and renewals we 
have the chance to re-design.

Over the past decade, the Netherlands has realised an impres-
sive (re)development programme of railway stations, initiated by 
tackling with highly insufficient capacity, by the upcoming high 
speed trains, and by giving the stations a general upgrade. In the 
Netherlands central stations in Rotterdam, Amsterdam, Utrecht, 
Arnhem, Delft and Breda got major extensions and upgrades. The 
focus was mainly on three aspects: extra capacity for travellers, ex-
tra shops and restaurants, as well as an attractive environment by 
ground-breaking architecture. And the results are fascinating. The 
modest Rotterdam Central Station became a landmark in the city 
with eye-catching architecture, being also inside a very pleasant 
place to stay. The materialisation is beautiful, the ceiling decorated 
with wood for a warm atmosphere and at the platforms solar panels 
are integrated in the roof. The shops and restaurants on the corridor 
that connects all the platforms, got a facelift. When we have a look 
at Arnhem, the architecture is very iconic. In Delft and Utrecht, also 
new town halls on top of or next to the station saw light. At each of 
these three aspects: capacity, shops and architecture, the stations 
have incredibly been improved.
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So, can we conclude that this programme is a success? Definitely 
yes, when you look at the initial purposes, and the related upgrades 
by re-designing the stations. But I think that in some way we missed 
an opportunity. An opportunity to redesign. The stations have been 
expanded and upgraded, but the system is still the same. In fact, 
the system originated from a small station with two tracks. Then 
the station expanded towards 4, 8, 16, … and all the tracks were laid 
next to each other. The system didn’t change: horizontal and still 
separated from other modes that are kept outside. For my mother 
who was travelling from her home towards mine, the hurdle why 
she couldn’t come by train, was that she had to walk from track 16 
to track 1 at Utrecht Central Station. Also, the ownership stimulat-
ed the direction of capacity, shops and architecture, because the 
shareholders responsible for this, were in the lead. Or was it the path 
dependency that led to thinking in the existing direction, held hos-
tage by the starting conditions? Our own research1 showed that path 
dependency is especially visible in the behaviour of project delivery 
organisations of regime players, that have the tendency to stick to 
previously developed solutions, focused on increasing efficiency, 
and tight control.

 Interesting opportunities can be to consider a lane for electric 
cars (allowing others partners to enter the area) underneath the 
tracks, to facilitate efficient passenger flow within, and with outside 
the gated area of the railway stations. Or ideas to open up the exist-
ing buildings to other facilities than shops and restaurants, for in-
stance from the creative sector. In other words: the use of the exist-
ing 3D-space in another way by adding functionalities. Inspiration 
for this can be gained from other (new) designs of railway stations, 
such as high speed line railway stations in China, or closer, Antwerp, 
or even airports. When we ask students to come up with new ideas, I 
am always surprised what a boost of creativity they show within one 
afternoon session.

At TU Delft Deltas, Infrastructure and Mobility Initiative (DIMI), 
we develop integral solutions for urgent societal problems related to 
vital infrastructure for water safety and smart mobility, which are in-
trinsic to the natural and built environment. An integral approach, in 
which different disciplines and organisations cooperate, provides 
the best guarantee for finding these solutions. 

Recently at DIMI, we start making integrated designs for airports, 
cities and … stations of the future! We bring together existing and po-
tential shareholders (quadruple: public, private people, knowledge 
institutes). We start analysing the area in transdisciplinary teams. 
Teams with all kinds of practitioners, scientists, and students. Often 
we got reactions from designers such as: “this is the first time that 
I as an urbanist, work together with a transport specialist in these 
early phases of the process.” We use design as a tool to analyse the 
area, challenges and opportunities, and also as a means to commu-

  ▶
Rotterdam Central Station 
under construction, 2014.
© Manuela Triggianese
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nicate among people with different perceptions and backgrounds, 
as well as for the visualisation of visions. To start from scratch, and 
with the goal to focus on 2040 or 2050, we stimulate people to step out 
of their comfort zone, to come up with new ideas and to incorporate 
technological innovations. Our experience is that some people are 
more problem seeking, others more problem solving; some think on 
a large scale, others on a small scale; some think of grand designs, 
other in detail engineering; some are people oriented, others are 
structure oriented; some think in area development, others in trans-
port, etc. We have the belief that all insights are important and have 
their place in the process. By combining all kinds of perceptions and 
skills, we come with new insights, that stimulate thinking in new di-
rections. Of course, we have all kinds of practices to stimulate in-
teraction in smaller and bigger groups. And in the end, we want to 
come up with practical solutions helping creating vibrant and vital 
station areas.

I hope that this publication will give you some of these new in-
sights from our integrated and transdisciplinary approach and will 
stimulate creativity which will help you determining the future of 
our stations.

Note

1 
Hertogh, M.J.C.M., Wester-
veld, E., 2010. Playing with 
complexity. Management and 
organisation of large infra-
structure projects. Erasmus 
University Rotterdam. 
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AMS Institute
Amsterdam Institute for Advanced 
Metropolitan Solutions

Arjan van Timmeren
Tom Kuipers

Smart Urban Mobility

The world has been shifting its attention to cities in a new dimen-
sion: billions of government funding targeting smart city initiatives 
and large industry players centering their growth strategies and 
investment plans on frameworks tackling urban solutions. An ur-
ban-centric position is being assumed by a variety of stakeholders 
engaging with a leapfrog related to sustainable development, better 
use of resources and infrastructures, improved equity, government 
transparency, quality of life and the technology innovation and ur-
ban dynamics amongst others. 

One of the biggest challenges for urbanizing cities all over the 
world is to ensure that urban environments match basic human 
needs in order to provide good quality of life. However, cities often 
perform poorly when it comes to creating environments that are 
safe, inclusive and healthy and provide sufficient room for social 
interaction and daily (physical) activity and all mobility related to 
that. 

(Train) Stations, from their introduction in the nineteenth centu-
ry on, have played a key-role in sustaining and adapting such urban 
dynamics and balancing diverse aspects within the fragile balance, 
or reciprocity, between cities and their hinterlands, between people 
and place. Although main functionalities of the (train) station remain, 
the role of the station within the urban system has changed and both 
station and the mobility system are becoming increasingly complex. 
With new modes of transport, growing volumes of passengers and 
goods a more personal, adaptive approach towards traveling (MaaS, 
Mobility as a Service), and the availability of information and data, 
the station is -more than before- becoming a hub in our daily life.  
The increasing deployment of digital technologies in urban space 
and particularly mobility (concepts) is allowing a new approach to 
the study of the built environment and the conception of urban solu-
tions. The way we describe and understand cities is being radical-
ly transformed as are the tools we use to design, plan and manage 
them. This development opens up the opportunity for the emer-
gence of a new field of research and development in applied tech-
nology, at the crossroad of the physical and digital sides of the urban 
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domain. Nevertheless, effective designs for metropolitan solutions 
in general go beyond technology, involving the entire socio-techni-
cal system, including social engagement, policy development and 
financial engineering. 

Mobility hubs, such as railway stations can be considered con-
densed representations of this, as they have become much more 
than transfer points. They are ‘places to be’, both for mobility and 
non-mobility related facilities and activities, and not only places to 
pass through. They attract investments and play an essential role 
in urban development strategies of their surroundings. Within a 
delicate balance of ‘costs and benefits’ this approach makes such 
developments more complex by the day. Together with the more 
recent rise of the ‘smart’ station concept and the use of new tech-
nologies, the topic of (train) stations of the future has become one 
of the main joint focuses and projects within the collaboration be-
tween AMS Institute (The Netherlands) with Paris (France).

In this context, the ‘small’ metropolitan area of Amsterdam, with-
in the larger Randstad, continues to be a great metropolitan force. 
The city combines many qualities including the urge to innovate, a 
long history of excellence in urban planning at all scales and a way 
of dealing with (unforeseen) change. This has helped to build the 
AMS Institute’s excellent ‘Smart Urban Mobility’ research theme, 
deployed at all times in consortia of pioneering stakeholders, rep-
resenting the quadruple helix (academia, private, public and users/
citizens). The ‘Smart Urban Mobility’ research portfolio contains a 
broad variety of projects that help understand major mobility chal-
lenges the metropolitan area currently face and find (innovative) 
solutions to improve the cities’ spatial and functional quality and 
the quality of life of its citizens. Through research projects, AMS 
Institute works on a number of specific topics. On (1) understanding 
and predicting the dynamics of mobility by collecting and fusing 
data from a multitude of sources (2) Autonomous vehicles on land 
and on water and their impact on mobility and the built environ-
ment (3) Active mobility and the behaviour of pedestrians, cyclists 
and crowds and (4) The new role of public transport in cities as part 
of broader Mobility as a Service development. All aiming towards 
improving accessibility and the movement of people and goods, re-
ducing congestion and air pollution and with that rethinking the mo-
bility system and how we interact in and use existing spaces. 

In a city where physical and social interaction is encouraged in 
a healthy way, the level of inclusiveness is consequently higher. 
Public spaces and public hubs, such as (train) stations have the 
power of democratically inviting all city users when designed and 
implemented correctly and providing (connections to) a better qual-
ity of life for different social groups. 
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AMS Institutes fosters sustainable value creation, towards a 
unique, contemporary and vibrant environment for learning, dis-
covery and innovation. 

The book ‘Stations as Nodes – exploring the role of stations in 
future metropolitan areas from a French and Dutch perspective’ is 
an extremely ‘rich’ and appealing outcome of such an environment 
and collaboration. A representation of explorations by the bright-
est, most entrepreneurial talents in advanced applied technology 
and design, always with the aim to find real life solutions that will 
transform cities towards prosperous, dynamic and adaptive living 
environments.
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Delft University of Technology,
Faculty of Architecture and the Built 
Environment, Chair of Complex Projects

Kees Kaan
Manuela Triggianese

Mobility as a Driver 
of Urban Change

Undoubtedly there is an unbreakable relation between the changes 
in human mobility and the appearance of our cities. A town for pe-
destrians and horses has different physical characteristics than our 
contemporary city. Over centuries, European cities have developed 
into what they are now, strongly influenced by military, political, 
cultural and economic logic. For example, the traces of the water 
city are still apparent today in many Dutch cities, where canals once 
served as the main transport system. 

The way we move goods and people has a defining impact on 
the way we inscribe the territory and thus how we organize our cit-
ies and how they take their physical shape. Naturally intersections 
of infrastructure within the urban territory generate extra activity 
and therefore those knots can become strong drivers of change. The 
marketplace, a bridge, a hostel at the crossing of important routes, 
a train station or an airport become catalysers of urban transforma-
tions. Railway and subway stations, harbour terminals, ring roads, 
service stations, interchanges, underpasses, viaducts and airports, 
in short, cover a relevant portion of the landscape. Infrastructure 
and especially the railway has always played an important role in 
urban planning, changing the character of urban form, becoming 
the generator of new architectural typologies and urban configura-
tions. The railway terminus, for instance, often served as the focus 
for planning or replanning towns and city centres. New York’s Grand 
Central Station (1911) is an exemplary case, which has ‘shaped the 
destiny of Manhattan’.1 

The nineteenth century marks the birth of the railway. Railway sta-
tions not only heralded a new age of travel, they took the form of city 
gates with a monumental character. More than the role of entrance 
into the city, as demonstrated by the great Victorian station King’s 
Cross in London (1852) or Cuypers’ Central Station in Amsterdam 
with its Renaissance-derived façade (1881–1889), the station also 
provided urban and rural populations with a social centre, acting as 
a focal point for the community, as a centre of the industrial society.2 

There are, in fact, different types of trains. The ones that travel 
long distance and cross the continents, and the metropolitan trains 
that support the growth of the Metropolis.
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Since its origin in Europe during the Industrial Revolution, rail 
transport has relied on heavy investment in tracks crossing the ter-
ritory and train stations at important junctions and on the edges of 
cities. The train has spurred territorial polarity and strong densifi-
cations at hubs. Once the lines are in place and the intersections 
have been formed, flexibility is practically gone. The train is bound 
to tracks, it’s a ‘vectoral’ modus of transport. The knots in the sys-
tem become very dominant in the development of the metropolitan 
area. 

The twentieth century brought us the car, a much more versatile 
and flexible vehicle. Though it cruises the road it can be used on 
roads that vary from a simple sandy lane to a hypermodern motor-
way. By car we can go anywhere. The car spurs sprawl. It gave birth 
to the Megalopolis. In the beginning the radius of cars was limited 
and for longer travel we still depended on the train, but towards the 
second half of the twentieth century we could cross Europe or the 
USA by car as easily as by train. Nevertheless, the train, a collective 
modality, with its dependence on high investment is likely to be a 
transport mode with a public character, the car is very suitable as a 
private asset. The car became the symbol of the twentieth-centu-
ry rise and freedom of the middle class, its impact was so big that 
a car-oriented society developed. The car made it possible for urban 
territory to expand over large areas with suburbs and new towns to 
spring up anywhere. The car was the main driver of sprawl. 

Another important development in the twentieth century was 
transport by air. Over decades the airplane became available to the 
middle class to move around on a global scale. The airplane is not 
bound to tracks, but it relies heavily on the existence of proper and 
safe facilities to land and take off: the airport. Basically, the airplane 
also spurs multipolarity, but on a global scale: airports became a 
network connecting the global metropolitan city-regions. 

European cities have grown and developed as sprawling and frag-
mented entities interconnected by a system of infrastructure, in 
which transport networks have assumed a prominent visibility and 
importance. After the Second World War, the development of the 
city in the Netherlands, for example, was mostly driven by land and 
air transport, that for the first time took over the system of canals. 

Near the end of the twentieth century the high-speed (HS) train, a 
new modality, brings the train back into competition with the car for 
distances of 100 to 300 km and with the airplane for distances of 300 
to 1,000 km. Since the fast train is compatible with the stations of the 
‘regional’ train, it impacts heavily on urban development. Most train 
stations go back a long time and are positioned at very strategic lo-
cations in the metropolitan areas. The fast train also makes use of 
these hubs. It does not need a remote site from the city, like an air-
port does, but the fast train can simply enter the heart of the city. 
With the fast train the ‘vectoral’ modality makes a comeback and 
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further sprawl can be limited. Therefore, the last decades we can 
see a revival of high density city centres. This development makes 
the train station once again one of the most important ‘intermodal 
nodes’ and therefore a driver of urban change, especially when it is 
also linked to a high-performing road system and near a global hub, 
such as an airport.

This century – characterized by a mobile society3 – represented 
a turning point in the history of railways in Europe, observing in-
creased shares of high-speed trains (HST) and light rail + metro 
lines in the modal split of passenger transport. Looking at the HST 
stations and also airport stations with the increase of mobility and 
number of users, a new category of buildings has appeared with 
complex programmes never defined but always in continuous de-
velopment. Particularly the building of HST station leads to very 
high expectations for the growth of the surrounding neighbourhood. 
When located in the middle of the city, or in dense urban areas, the 
station leads to large-scale development plans, as happened in the 
Netherlands with the national key projects4, while when located on 
the periphery, such as Lyon-Satolas in France, the big plans have 
yet to prove that they are indeed catalysts for the region’s growth. 

Since a train station is and has been at the heart of so many chang-
es in the city over the last 200 years, it represents an important case 
study to analyse. The complexity of the redevelopment of a station 
building and its district has to do with several factors: the number 
of stakeholders involved, their ambitions and expectations, the fi-
nancial conditions and unpredictable economic and political fluc-
tuations, as well as the urban configurations of the station location – 
being both an infrastructural project and an architectural and urban 
design intervention. 

In line with the assumption that ‘mobility is a driver of urban 
change’, at the Chair of Complex Projects, Department of 
Architecture at the Faculty of Architecture and the Built Environment 
Delft University of Technology, we are working in collaboration 
with Amsterdam Institute for Advanced Metropolitan Solutions 
and Deltas, Infrastructure & Mobility Initiative on an education 
and research project with the Randstad (the Dutch Metropolis) as a 
living laboratory. In this project we assume that urban changes are 
primarily dictated by economically strategic areas that grow more 
rapidly than others, such as areas around mobility infrastructure 
and intermodal nodes, like stations and airports. The station as a 
strategic intervention is the focus of the research initiative presented 
in this publication on French-Dutch approaches. 

In the process of ‘permanent change’ of mobility modalities, the 
pressure is on main stations and it is increasing their spatial, organ-
izational and financial constraints. Crucial questions for the design 
are: How can new mobility concepts be integrated with the station 
being a public transport hub? In complex projects with numerous 
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stakeholders and long lead times the scope itself is subject to de-
sign. The need to share the proposals and discuss them with stake-
holders demands a design approach to establish the communica-
tion and to develop the scope. Therefore, design is not only seen as 
an activity to develop a model for a possible future but design is also 
a tool for communication.

Our approach in education, as illustrated in this publication 
by the summer school ‘Integrated Mobility Challenges in Future 
Metropolitan Areas’, is to use the design of strategic urban interven-
tions as a didactic research tool for training students to develop a 
narrative and an open and curious attitude about design solutions 
and products of the design process. Especially on the subject of 
large-scale projects, where the interplay between multiple actors 
and the complex interventions gets another dimension, the notions 
of ‘learning through doing’ and ‘thinking through design’ are impor-
tant.

  ▶
New York Grand Central 
Station, 2018.
© Manuela Triggianese
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Notes

1 
See Parissien, Steven. 
‘Station to Station’ 1997

2 
In the catalogue of the itinerant 
exhibition at the Centre Pom-
pidou Les Temps des Gares 
(1978) Jean Dethier presented 
great stations as ‘centers 
of the industrial society’.

3 
For a definition of mobile society 
see Bertolini Luca. Fostering 
Urbanity in a Mobile Society: 
Linking Concepts and Practices, 
Journal of Urban Design, Vol. 
11. No. 3, 319–334, Oct. 2006

4 
Due to this complexity, many 
station projects can take 10 up 
to 20 years to be finalized, as 
demonstrated by the Dutch 
key projects, the development 
of the main (new) stations and 
urban programs around them 
in the cities of Amsterdam, 
Rotterdam, Den Haag, Utrecht, 
Arnhem and Breda. For more 
information about the devel-
opment process and design of 
the National Key Projects in the 
Netherlands and their future, see 
also: Bureau Spoorbouwmeester 
(2016) De Nieuwe Sleutelpro-
jecten. Op weg naar 2030.
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RATP (Régie Autonome des Transports Parisiens)
Head of Design

Yo Kaminagai

Intermodal hubs 
as urban spaces

The urban transportation networks are 
made of different graded modes, from long 
distance or regional trains to metros, trams 
and buses, with collective or individual ve-
hicles, with regulated or unregulated and 
free systems, and now with possible new 
autonomous vehicles. The places where 
they all meet and connect are essential: 
most of the urban travellers use more than 
two modes and have to cross these nodes 
called stops, stations, interchanges, or 
hubs. While they are passive in the ve-
hicles during the movements, served by 
the transport operators, it’s the contrary 
in these places where they must be active 
and perform themselves to access to the 
vehicles when they link two modes by 
walking, going up or down in staircases, 
and also finding to the good way to follow. 

Even if changing from one line to another 
seems common for most of the city-dwell-
ers, many hubs are considered as diffi-
cult or very difficult in a customer-centric 
approach, especially if they are big nodes 
(like Shinjuku in Tokyo, Châtelet in Paris, 
Catalunya in Barcelona or King’s Cross in 
London …), or if they include bus stations, 
representing in many countries the worst 
pain points along the passenger’s trips. 

Until now, numerous local or general 
studies have been done in many countries, 
producing governance recommenda-
tions or practical design guidelines to be 
applied in the new infrastructure projects, 
in order to improve the intermodal quality 
in the interchanges. The European project 
NODES, under the leadership of UITP from 

2012 to 2015, was one of the most complete 
approach of this subject: it could identify 
more than 120 tools or methods to assess, 
plan, develop, design, operate and main-
tain the urban transportation hubs, and 
these elements were delivered in a classi-
fied toolbox, still available on a dedicated 
website (www.nodes-interchanges.eu). 

Despite the evidence of the value of 
good hubs in the urban daily life, many 
transportation policies still rely first on 
new lines to build or to extend, on new 
types of vehicles and on new technologies. 
Unfortunately the improvements or recon-
structions of places often remain implicit 
or secondary: for most of the elected local 
authorities promising a better future in 
mobility, and also for the strategic con-
sultants working on the future of urban 
transportation, the kilometres of lines, the 
design of new vehicles or the intelligence 
of new digital services still remain as the 
main objectives to serve. 

Fortunately, some countries have begun 
to understand that these actions should 
be completed by major improvements 
of the urban hubs, beginning by those 
based on the main railway stations like in 
the Netherlands. In the new law in prepa-
ration in France (LOM, Loi d’Orientation 
des Mobilités), the objective of “a more 
intermodal mobility” is finally written at 
the same level as the other objectives (e.g. 
“a more secure, more connected, more 
sustainable mobility”), and directly linked 
to the governance questions, which appear 
pivotal to solve to improve the intermodal 
issues.

But in general the hubs are still too much 
considered as the adjustment variables of 
the mobility policies and not as actual stra-
tegic aims, because building the lines in-
frastructures and offering quicker vehicles 
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seem obvious targets in the mental image 
of many stakeholders. However, the good 
feeling resulting from a fast and comfort-
able travel on a railway and a practical trip 
on a local bus can be completely destroyed 
by a difficult usage of a long and tiring in-
terchange.

Through the NODES project, one of the 
main findings was that most of the present 
hubs were resulting of additions and juxta-
positions and not of fusions and combina-
tions. The paradigm shift included in these 
concepts is difficult to accept and event 
to understand because of the funding 
saving requirements in the new projects: 
it seems always more difficult to combine 
old and new infrastructures (instead of 
planning the new ones beside the existing 
and connecting them), to include public 
spaces evolutions to an underground or 
elevated infrastructure perimeter, or even 
to superimpose a transport project and an 
urban real estate project. Nevertheless, the 
most sustainable solutions observed in the 
world rely on global approaches consider-
ing all the parts of an urban hub as a whole.

To improve the urban life, we know now 
that we must plan more compact, more 
legible, more user-oriented hubs, consid-
ered at the same time as transport sta-
tions connecting all modes, and as urban 
objects with all the functions making a city 
lively and economically attractive. The 
RATP has made a study called Osmose1 
in the recent years to contribute to the 
Grand Paris network stations, and the 
main findings were the following: the new 
stations should be enhanced (not limited 
to transport functions), shared (not oper-
ated only by transport operators), scalable 
(able to easily include new functions or 
new modes), and architecturally expres-

sive (not to become common too quickly). 
Such places should always be considered 
as urban intermodal hubs creating value 
for the city and not only as simple trans-
port stations. 

Nowadays, the hubs issue is becoming 
trickier because they are stressed by the 
fast arrival (and disappearance) of new 
types of vehicles competing with their 
brands (shared bikes, electric scooters, 
mini-cabs, …), and the emergence of new 
modes of usage (car sharing, carpooling, 
…). How to regulate unregulated systems? 
How to organize a physical space to wel-
come these new vehicles without bother-
ing the existing scheduled lines? How to 
make legible these places for all the types 
of users? Even if all the digital services can 
facilitate and make more fluid the use of all 
these modes, the question of the physical 
organization of the encounters between 
each person and each vehicle will remain 
difficult to solve. Urban hubs definitely 
represent a concept to reinvent, especially 
because many of them are located in dense 
and central districts where the land use is 
strongly constrained. 

On the bus terminals issue, the RATP 
has identified several concrete possible 
changes to improve their “urban print” in 
the cityscape and to transform their use 
in positive moments of the daily travels. 
Instead of gathering bus stops along un-
friendly platforms, the new concept will 
contain a technical bus reservoir hidden in 
a neighbouring building, compact spaces 
for waiting passengers with a positive at-
mosphere offering useful services, and the 
station will be possibly included in a real 
estate program with a high class architec-
tural project. With these principles making 
concrete the Osmose study for the bus 
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mode, the hope is to make this type of hub 
also attractive for the local authorities and 
for service providers.

Last point, for the people and for the 
business: because a transfer will always 
take time, a hub is the best place to offer 
useful and practical services. Some exam-
ples, like many Japanese local stations, 
the Munich urban transport underground 
interchanges or many main lines termi-
ni in Europe show that they are the most 
practical shopping centres for the daily 
travellers. If shortening physically a walk 
between two points is impossible in a hub, 
why not shortening it psychologically?

As conclusion, we can affirm that an ur-
ban mobility hubs improvement program 
for each multi-modal network, for each 
city, seems to be able to really contribute 
to the global urban mobility quality. So 
“let’s hub”! Let’s transform the word “hub” 
in a positive verb meaning innovation and 
progress towards a better daily life for the 
urban citizens!

Notes

1 Gare Osmose see link: 
https://www.youtube.com/
watch?v=R7-bG4kp7Bo 
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  ▼
Gare de Lyon
Photograph by the author
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Université Paris-Est,
École d’Urbanisme de Paris

Nacima Baron

Contemporary dynamics 
of stations: aspirations and 
contradictions

Introduction: The Station, 
a Great Urban Moment

In France and elsewhere, a host of big 
projects are transforming railway stations 
and their surrounding districts, and this 
dynamic will continue for at least a dec-
ade to come. In Paris, all the big terminus 
stations have undergone or are soon to un-
dergo major developments, and the future 
stations serving the express metro will fur-
ther prolong this dynamic of construction 
in the inner suburbs. In the new regions, 
the Metropolitan stations associated with 
the TGV (Train à Grande Vitesse) and the 
TER (Transport express régional), such as 
Rennes, Bordeaux, Montpellier, Grenoble, 
and Nice, are also affected, and mid-
size cities seem to be pursuing the same 
trajectory. Though all the stations have 
different programs, many of their elements 
seem linked: development of retail outlets, 
upgraded forecourts, office construction 
in converted station halls or refurbished 
rail premises, introduction of co-working 
centers, cultural exhibitions and festival 
happenings…

How is this movement to be understood? 
The architectural and urbanistic adapta-
tion of stations reflects and reveals an ef-
fort towards the intensification and diversi-
fication of assets. The term assets should 
be understood both as land resources 
usually located in the heart of cities, and as 
the resources constituted by the excep-
tional concentration of passenger flows 
(including a varying proportion of tourists) 

and more broadly of city dwellers, who for 
a few minutes or a few dozen minutes are 
held captive by the arrival of a train. With 
‘big data’, the ability to predict the prac-
tices and behaviours of these users, their 
mobility and purchasing patterns can also 
be considered as a further strategic asset 
around which ferocious competition takes 
place.

Governance Challenges 
All these potential economic resources 
demand the introduction of multi-scale 
regimes of governance and management 
in order to control station systems that 
are nested within each other like Russian 
dolls: station projects in France generally 
fall within the ambit of Gares&Connexions 
and its subsidiaries and partners in SNCF 
(Société nationale des chemins de fer 
français) – Parvis, Retail&Connexion, 
SNCF Immo and Espaces ferroviaires; sta-
tion hub projects are of particular interest 
to the actors who operate in the perimeter 
of the rail system and associated public 
transport activities (urban transport au-
thorities, cycle hire firms, taxis, etcetera). 
On an even wider scale, station district 
projects cover areas of tens to hundreds of 
hectares, and are of interest to all public 
authorities, including regional authorities 
and central government, giving rise to 
more diverse and longer-term urban, eco-
nomic and financial partnerships target-
ing the regeneration of a section of dense, 
mixed and intense city fabric (Bordeaux 
Euratlantique, Euralille, etcetera).

This article will begin by outlining the 
explanatory factors behind the main archi-
tectural, functional and symbolic trans-
formations to stations, and will then go 
on to explore how the multiple demands, 
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expectations or pressures around stations 
make sense together or, conversely, reveal 
tensions, expose divergences of interests 
and objectives, or even lead ultimately to 
contradictions.

First, the legal and economic trans-
formations that have taken place in the 
sphere of rail operation in the last 20 years 
or so constitute one of the main drivers 
of the current changes to stations. In the 
past, or more specifically at the time when 
the big private companies established the 
rail system, the function of the station was 
simultaneously technical and metaphor-
ical: it was an embarkation point, which 
provided access to the train; and it embod-
ied the prestige of the company, what to-
day we would call its ‘flagship’, hence the 
attention paid to its frontage onto the city. 
In any case, the station was a cost compo-
nent in the railway system, or to put it dif-
ferently, the train paid for the station, since 
the companies’ revenues were generated 
by the transport function.

Today, the approach has been reversed: 
the station also pays for part of the train 
and the rails. As the ‘historical’ rail compa-
nies (SNCF, Deutsche Bahn and so forth) 
have adapted to the new rules of the uni-
fied rail market, stations have become the 
object of major investment, in the hope of 
achieving returns large enough to correct 
big balance-sheet debt burdens. Stations 
as sources of value creation are becom-
ing essential to the operation of the rail 
system. At the local and regional levels, 
they are also pivotal to urban regeneration 
and metropolitan development. This has 
led to the formation of a new ecosystem of 
actors interested in sharing space, respon-
sibilities and potential outcomes. As a 
result, the pricing of stations has become 
a very precise exercise, under the vigilant 
eye of the regulatory authority (ARAFER), 
leading to a close-grained calibration of 
station areas and services. Employing 
a model quite close to that of the airport 

sector, unit pricing corresponds to the sum 
paid by the rail carrier to board and disem-
bark its passengers in a given station. The 
rail company rents ticket sales spaces from 
Gares & Connexions, and grants restau-
rants or any other retail outlets operating 
licences within a complex framework that 
takes into account the station’s position in 
the rail network, service levels and fre-
quencies, the types of train and line, the 
location of the outlet, the scarcity of space, 
the range of intermodal services, the urban 
and tourist environment, and of course the 
scale of passenger flows and their specific 
contributive capacity.

 Stations Technological Turn 
This first contextual element interacts with 
a second factor that is equally profound 
and powerful: digital technology. Stations 
and smart phones share a characteristic, 
in that the former integrates human flows 
and the latter integrates data flows, and 
that the two join forces, or rather hybrid-
ize, to produce radically new conditions 
for the use of stations: this hybrid trans-
forms access to the traditional functions 
of stations, that is information on where 
to board different trains, advance or im-
mediate ticket sales, access to luggage 
lockers or car parks, as well as the experi-
ence of waiting, of strolling and of shop-
ping. Through the omnipresence of Wi-Fi, 
GPS and a multitude of apps, the station 
becomes a tertiary zone dedicated to a 
range of extremely personalized solutions. 
In addition, while the station becomes an 
essential facility for cities, and in particu-
lar urban tourist destinations, the smart-
phone has the property of modifying the 
perception and use of time in the station, 
and therefore the travelling experience 
as a whole. Fed with real-time informa-
tion and therefore, in principle, relieved of 
uncertainty and stress, travellers are able 
to take greater advantage of their time and 
space. In this temple of speed and punctu-

  ▶
Façade of Gare d’Austerlitz 
(Paris-Austerlitz) current 
situation (2018)
Photograph by the author
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ality, they can enjoy a bubble of relaxation, 
even a sort of parenthesis. Between city 
and journey, time spent in the station is 
the field around which teams of designers 
construct a rich and diverse experience of 
travel, which they perceive as a precious 
moment. Their activity consists of making 
the station a warm and human experience 
through the use of materials and colours, 
the construction of visual and acoustic 
ambiences or the invention of carefully 
designed décors. This special moment 
out of time is also an opportunity to offer 
commercial innovations, of which there is 
an ever-growing list: express hairstyling 
or a massage, salons de thé or top-rated 
chefs, ‘Monop lab’... Even the traditional 
newsagent kiosks are being reinvented to 
offer comfort and enjoyment, erasing the 
traditional divisions between areas of flow 
(halls and passages), free waiting spaces 
(lounges of different levels and types) and 
retail zones.

Do the dynamics of innovation affecting 
stations all run in one direction? Do they 

reflect a sort of general underlying move-
ment that nothing will be able to stop? Or 
conversely, could it be that this avalanche 
of systemic transformations is leading – by 
means of some process of substitution and 
replacement of one element with another 
– to a self-neutralizing change, a version of 
Guépard de Visconti’s classic view that the 
more things change, the more they remain 
the same? Our answer to this is qualified. 
We propose to formulate it first by identify-
ing the situations of friction, or even rela-
tive incompatibility, among the contempo-
rary phenomena affecting stations, before 
focusing on the latter’s contributions to 
new and emerging mobility practices. 

Taming Congestion, 
Modulating Saturation 

The first impressions that the traveller ex-
periences in a big French station are agita-
tion and saturation. The volume of human 
traffic moving in all directions, the visual 
and acoustic density of all the different but 
sometimes almost indecipherable mes-
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sages (information panels or advertise-
ments, announcements and so on) create 
an accumulation that can be oppressive. 
The addition of a host of new services of 
varying utility, such as the news bulle-
tins, the ‘smiley’ terminals asking people 
to ‘like’ the station, the pianos, the tricy-
cle sellers, the table football games, the 
picture walls, together form a baroque mix 
of spectacles. The ideal of legibility and 
transparency with which so many stations 
were built (think of the fine glass and steel 
buildings of the Mediterranean high-
speed line, designed as balconies over the 
landscape) is countered by the overload 
of anecdotal objects or the profusion of 
signage that blocks visibility, affecting 
our ability to find our way in spaces that 
are growing much larger. Is it the pressure 
of the operators to achieve greater urban 
intensity and a better return on investment 
that produces this effect of busyness and 
compression, or does the drive to accumu-
late derive from a public company that is 
aware of the poor social image of the train 
(strikes and delays), and is trying to com-
pensate in and through stations? In any 
case, the quest for a zen and minimalist 
station, pursued by ever better equipped 
professionals of architecture and design, 
enters into conflict with another trend that 
is difficult to regulate because of the nor-
mative changes described above, which 
is that of endless addition. Experimental 
innovation, the introduction of services of 
varying utility and trickiness, is creating 
stations that are varyingly busy and calm, 
noisy and quiet, and therefore possessed 
of a diffracted, fragmented spatial identity, 
differing not just from one station to anoth-
er, but within each station.

The growing dissociation within the 
station between spaces and ambiances, 
between operational objectives and forms 
of regulation, constitutes a second impres-
sion that is apparent to visitors, since they 
themselves are increasingly encouraged to 

follow specific routes depending on wheth-
er they are business or leisure customers, 
individuals or part of a group, alone or 
accompanied by children... Behind this 
process of personalization of customer 
itineraries, also of course present in airport 
terminals, lie not only commercial objec-
tives, but also very strong operational and 
managerial priorities. One of the emerg-
ing contradictions arises from the need to 
guarantee optimum movement around sta-
tions, in particular to comply with a series 
of standards (for instance fire regulations 
for train and platform evacuation), while 
accommodating and retaining enough 
visitors to facilitate the act of shopping. 
It is not a simple issue. In a building like 
the Gare du Nord, which handles more 
than 700,000 passengers a day, a 15-minute 
interruption in passenger traffic creates a 
blockage for almost 20,000 people. True, 
it might seem simple to separate waiting 
areas (like waiting rooms and lounges) 
and ‘idling’ halls or rooms more suitable 
for strolling. However, commercial logic 
dictates the need for maximum closeness 
to traffic flows where foot traffic is great-
est. What are at work here are the tensions 
between the desire for speed and for slow-
ness, between the pursuit of fluidity and 
retention, and finally between the station 
as a dynamic space, occupied by passen-
gers (those preparing to board a train), 
and the station as a building that attracts 
customers (those preparing to consume, to 
spend time, to make the station an exten-
sion of the city). 

Station Openness 
and Interaction with 
Local Dynamics

There is a third potential tension affect-
ing stations in the opposition between the 
real effort to open them up to the city and 
the growing demand for surveillance. The 
new openness is apparent, for example, 
in cultural events. Cultural programmes 
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enable the station operators to capture the 
effects of urban centrality, to construct a 
‘village’ atmosphere and to collaborate 
with the most advanced creative commu-
nities (artists, innovative groups, volun-
tary organizations). However, today, there 
is a powerful counterforce to this dynamic. 
Spontaneous flash mobs are forbidden. 
The reinforced security presence and the 
practice of evacuation procedures asso-
ciated with the discovery of a ‘suspicious 
package’ generate palpable anxiety. 
Station operators today are forced to take 
a more systemic approach to the risks 
associated with security and rail safety 
alike (urban risks, environmental risks, 
risks associated with crowd movement, 
computer hacking, terrorism, etcetera). 
Creating emotion, surprise, spontaneity 
and empathy among travellers in a security 
context is not easy, and the role of tech-
nological instruments (the proliferation of 
CCTV and tracking software) under these 
conditions is somewhat ambiguous, since 
they simultaneously govern and limit such 
a trend. 

The final form of competition and po-
tential friction is apparent in the strategies 
at work in the land ownership and real 
estate spheres. As we have seen, access 
to the station is a significant factor in the 
valuation of land resources. Proximity to 
the station hub is too: design offices have 
taught us to interpret station plans in terms 
of concentric circles – the buffer zone iden-
tifying streets with the best connections 
to station entries and exits, ZAC (agreed 
development zones) with the best access, 
in a sense ‘irradiated’ by the presence of 
the station. This spatial approach, often 
applied on a very close-grained scale, 
generates big differences in land and 
property values between the districts of a 
city, even before the beneficial impact of 
the station in terms of urban attractiveness 
has actually been proven. The common 
confusion between the optimum zone of 

access on foot and by bicycle (300 or 500 m 
for walking, 1 to 3 km by bicycle) and the 
actual influence of a station on its sur-
rounding area (obviously much greater, 
and not necessarily mappable in terms of 
these buffer zones) constitutes a divisive 
factor, as if the inclusion of a building or a 
facility within or outside the field of influ-
ence of the station could be determined 
in advance by a distance effect. We know 
that many other factors play a part, such as 
the reputation of the station district (which 
varies greatly between cities), topograph-
ical factors, sociological aspects and so 
forth. Indeed, it is interesting to observe 
how actors in the urban and economic 
spheres sometimes employ tricks or diver-
sions. For example, we see the emergence 
of ‘third places’ which, by their name and 
address, are symbolically associated with 
the station, while remaining prudently 
separate from the station footprint, in order 
to enjoy the benefits without suffering the 
constraints. Co-working centres or office 
buildings may be built across the road or 
opposite the forecourt, or even on the edge 
of these station hubs, in order to enjoy the 
advantages of contiguity, of proximity or 
of connection, without bearing the costs 
and inconveniences of presence within the 
station boundaries, such as noise or secu-
rity constraints. These questions of spatial 
adjustment are critical; they prompt the 
backers of station redevelopment projects 
to reconsider and adapt their business 
models. Rail operators are being obliged to 
upgrade old station buildings and there-
fore undertake major refurbishment costs, 
at a time when the competition for tem-
porary workplaces is visible a few meters 
away in new office buildings.

Conclusion
Stations Are Not Only Flow Containers, 
They Are What Diverse People (Urban 
Society, with Its Inherent Potential for 
Conflict) Make of Them
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These different points show the complex-
ity of the issues around the upgrading of 
contemporary stations. They lead to dis-
cussions and feedback that are developed 
further on in this book. Research across 
all disciplines has been directed towards 
some of these questions, with the aim of 
reaching a more systematic understanding 
of the highly variable forms of cooperation 
between the different types of institutional 
and economic actors associated with the 
change underway in stations. These layers 
of contradictions and tensions cast light on 
the reality of the competition and conflicts, 
explicit and implicit, arising around and 
because of stations. This is no reason not 
to tackle these objects as genuine arenas 
of political controversy, or not to examine 
them as mirrors or laboratories of the urban 
development of the future. In any case, in 
identifying the criteria of effectiveness 
for the promises they express, the criteria 
of efficacy of the solutions they propose, 
or indeed the efficiency of their impact 
on the territory and the destinations that 
they serve, there is one central element 
that cannot be neglected. Whether we 
call them pedestrians, passers-by, users, 
passengers, customers, city dwellers or 
neighbours, everything hinges on the 
people who live the experience of stations. 
We need a close-grained understanding 
not only of their mobility expectations and 
behaviours, but also of sharper and more 
subjective – or qualitative – perspectives: 
tolerance for (and resistance to) innovation 
in stations; degree of adoption (or indiffer-
ence) with regard to the changing oppor-
tunities provided by stations; collective 
factors (social interactions, rejections, 
tropisms); emerging collaborative uses, 
while bearing in mind how the experience 
of mobility is made up of many dimensions 
and projections other than travel alone.

  ▶
Façade of Gare d’Austerlitz 
(Paris-Austerlitz), postcard
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  ▼
Otto Wagner, Vienna Stadt-
bahn, drawing of a viaduct 
on the Gürtellinie Source: 
Otto Antonia Graf, Otto 
Wagner, Das Werk des 
Architekten 1860–1902. 
(Vienna: Böhlau), 1985.
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Roberto Cavallo

Stations and station 
areas: envisioning spatial 
integration with the city

Introduction
Today, in the 21st century, the constant-
ly growing demand of mobility claims 
an important position in the current and 
future agenda of cities. In addition, the 
necessity of improving public transporta-
tion networks as alternative to congested 
vehicular traffic, together with the urgency 
of developing environmentally friendly 
mobility solutions, poses very complex 
prospects for all involved actors. This 
issue is becoming even more challenging 
when looking at the current development 
strategies of transportation nodes in many 
European cities, particularly in the case 
of railway nodes: densifying and increas-
ing urbanization around railway hubs via 
mixed use interventions combining effec-
tive public transportation with high quality 
public areas. As matter of fact, the above 
mentioned framework applies to several 
cities in The Netherlands. With the 2008 
crisis left behind, the main Dutch cities are 
currently flourishing and attracting more 
and more people and activities within or 
very close to their centres. The positive 
economic climate favours investments, 
the number of jobs is constantly increasing 
and, subsequently, the demand of housing 
in the main cities is running sky high. With 
regard to railway nodes, higher frequen-
cies of transportation, the accommodation 
of different flows of traffic, the increased 
variety of functions as well as number of 
users, and the necessity of attractive pub-
lic spaces, is requiring stations and station 
areas to be repositioned and to transform 

towards much strongly integrated and 
interactive public (transportation) poles in 
their urban context.

The aim of this essay is to focus on 
the integration of railroads and stations 
in the urban context, drawing particular 
attention to the architectural approach 
and touching upon the way new forms of 
interaction with the existing cities can be 
envisioned. Starting with some historical 
premises about the matter, one excellent 
example from the past will be illustrated, 
the Vienna’s Stadtbahn by Otto Wagner. 
This project is still very contemporary 
with regard to the approach towards in-
tegration of railroads and cities. The final 
reflection will be addressing the stations 
of Amsterdam Central and Amsterdam 
Sloterdijk. Some of the themes, very 
clearly tackled by Wagner’s project, are 
actually very fruitful contribution particu-
larly when thinking about several spatial 
but also functional challenges that current 
stations and station areas bring about.

Railroads in the urban 
context of the modern city

In the course of history, the integration 
of railway yards and stations into urban 
areas has been always a rather problemat-
ic matter. Although often kept out of the 
historical cities, the first railway lines and 
stations became part of the urban land-
scape rather quickly, but only by being 
functionally and economically related to 
the city. When cities expanded and train 
tracks were suddenly laying into the city, 
this relationship changed drastically. The 
main problem is that, for various reasons 
throughout history, it has always been 
quite complicated to combine other types 
of urban circulation and functions to the 
railway yards. Railways are by nature too 
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often physically disconnected from their 
(urban) environment, forming an auton-
omous transport system that follows the 
logics of efficiency in performance and 
technique, even when they are located 
in central urban areas. According to this 
practice, many railways have been built in 
the past without considering their integra-
tion into the surrounding (urban) envi-
ronment. On top of this, stations as well 
as railway yards, due to the expansion of 
cities and the rapid developments around 
railway terminals, ended up being com-
pletely enclosed by urban fabric; phenom-
ena like ribbon developments and fringe 
belts1 became more and more common. 
Typical ‘fringe belt’ buildings had no fixed 
characteristics and, depending on their 
functions, had fronts or, more often, backs 
facing the train tracks. While the city was 
further developing, reaching the railway 
tracks, the characteristics of the fringe 
belt zone did not change. Even when the 
railway is located in the city centre, this 
tendency does not show any major muta-
tions over the course of time. Long blind 
walls mark the boundaries between city 
and railways and the backside of most 
buildings face the tracks. Nevertheless, 
already from around the second half of the 
19th century, the necessity of changing 
the identity of stations from mere shelters 
for trains to modern gateways to the city 
came about in a rather substantial way. 
Meanwhile, with the construction of metro-
politan railway lines, railroads started to 
play a role themselves as a means of urban 
transportation. It became than evident 
that, in order to accommodate trains in 
the existing cityscape, the construction 
of metropolitan railway lines required a 
different architectural approach; in order 
to build stations, viaducts, tunnels and 
bridges in existing cities, the expertise of 
architects was needed.

The Vienna’s Stadtbahn
The debate about expanding modern 
cities finds in Otto Wagner one of its most 
remarkable advocates. This theme was 
already a subject in Wagner’s writings. 
About the modern city he stresses in his 
book Moderne Architektur: “their unprece-
dented size has given rise to a number of 
new problems that await an architectural 
solution.”2 Wagner underlines the need of 
technologically advanced transportation 
systems as the backbone of the ideal city. 
The new problems awaiting an architectur-
al solution become visible when the new 
railway system needed to be integrated in 
the existing cityscape. The railway with 
its iron bridges and viaducts, symbols of 
the modern technology but traditionally 
belonging to the world of engineers, is con-
sidered a threat for the existing city and its 
monuments. In this respect the mission of 
the architect is to harmonize the realistic 
and practical approach of the engineer 
with the more idealistic attitude of the 
artist.

The participation in the competition 
for the Stadtbahn in Vienna in 1890, is for 
Otto Wagner a unique opportunity to deal 
with this issue in practice. In the various 
projects for the railway system presented 
since 1871, the main concerns of both mu-
nicipality and public opinion were on how 
viaducts and railway tracks above ground 
could be appropriately combined with the 
existing city. Wagner won the competi-
tion by proposing six lines in total, four of 
which would be realized. The commission 
choose Wagner probably because in his 
plans the elevated part of the metropolitan 
railway is reduced to the minimum. But 
what makes Wagner’s proposal extraor-
dinary is the powerful range of drawings 
wherein he envisions the integration be-
tween infrastructure and city. The pro-
duction between 1894 and 1900 of almost 

▶ Mollen—Theatre at 
Sloterdijk Station, 2018 
Photograph by the 
author
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2000 drawings for the Stadtbahn confirms 
Wagner’s determination to control every 
single detail of the project.

In the final realization we can identify 
various stylistic tendencies, particular-
ly in the stations of the various lines. In 
the extension of the Wientallinie line, the 
Donaukanallinie, we can observe more 
formal research by the architect. This line 
develops itself along the embankments of 
the Donau canal and thereby represents 
a transition between nature and city. This 
part of the Stadtbahn is completely inte-
grated in Wagner’s proposal for a general 
plan of the city of Vienna, including the 
Stadtpark and the re-make of the canal 
embankments. His drawings for the rear-
rangement of the Donaukanal are the first 
studies to assemble two new urban routes 
lying on different levels.

In the most peripheral line, the 
Vorortelinie, Wagner designs several types 
of stations stylistically different. A re-
markable example is the Unter-Döbling sta-
tion. Wagner’s various studies about the 
relationship between city and infrastruc-
ture become completely explicit, in my 
opinion, in the Gürtellinie. This part of the 
Stadtbahn, characterised by the alternation 
of bridges, viaducts and walkovers, cross-
es almost all city radials connecting the 
heart of Vienna with the outskirts. In the 
main traffic points, Wagner treats the side 
elevation of the railway viaducts like the 

facade of a building. In addition, Wagner 
studies carefully the overlaying points 
between railway and city, controlling as 
much as possible the impact of the infra-
structure on the existing urban context. In 
several illustrations Wagner shows how 
the new railway line could be superim-
posed on the existing urban tissue; this is 
clearly visible in the drawings by means of 
broken lines projected on the urban plan.

The famous perspective drawings for 
the Hochbahn-Viaduct and the pavilion on 
the Elisabethplatz are clear examples of 
Wagner’s interest in the architectural prob-
lems of the modern city. Wagner’s studies 
on the integration of architectonic proto-
types in the urban scenery, without any 
reference to precedents, are quite unique 
for that time. The viaducts fulfil a double 
role. On the one hand they statically sup-
port the tracks on the higher level but, on 
the other hand, they function as buildings 
with facades on the street or facing the 
square. Following this interpretation, we 
could consider these elements as hybrid 
buildings produced by the development of 
the modern city. On the same level of the 
street or square we find not only the access 
to the station or the accommodation for the 
railway machinery, but also other com-
mercial activities, often housed on two 
levels under the viaducts. Therefore, these 
‘new buildings’ are not only prototypical 
by means of their integrated architectural 
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features, but are also effectively part of the 
city through the interaction fed through 
the activities and the functions they house.

Yet, Wagner’s choice for the perspec-
tive’s viewpoints brings about the exper-
imental character that he entrusts to his 
drawings. He controls the perception of 
the entire urban space as well as the pro-
portion of viaducts from man-height view-
points. It is for this reason that, as Günter 
Kolb notes in his publication on the pro-
ject,3 the viewpoint in Wagner’s perspec-
tives is very decentralized in relation to the 
drawing frame. By making the drawings 
in this way he can appropriately show the 
right proportions of the different elements 
composing the street. Pylons and walls, 
the main structural elements of the via-
duct, are placed parallel to the direction of 
the street, underlining the urban continuity 
at ground level also in the presence of an 
underpass.

These hybrid buildings are treated al-
most as monuments envisioned as archi-
tectural symbols of the modern city. As 
already mentioned before, the means of 
transportation becomes a building with 
facades but also through the enclosure of 
functions; it is not a barrier anymore but 
it integrates itself in the cityscape. This 
is one of the most innovative aspects of 
Wagner’s work; he is fascinated by the pos-
sibility created for the traveller of under-
standing the city through another percep-
tion and speed, thanks to the new means of 
transportation. In some of his writings he 
describes the coexistence between railway 
and city in a romantic way, fitting to his 
period, but at the same time with the firm 
conviction of a Modernist.

Beyond mobility; towards 
attractive public space 
in Amsterdam’ stations 
and station areas 

Urban transformations and increase in 
number of users, both visitors and locals, 
required many adaptations of Amsterdam 
Central Station throughout history. While 
the flux of users continues to grow, the 
amount of public space stays the same. 
This is the cause of increasing pressure on 
pedestrians, cyclists and drivers, bringing 
along the negative effects of overcrowd-
ing. In order to cope with this problem, a 
major redesign addressed recently the 
space historically ‘behind’ Amsterdam 
Central Station, where the many ferries 
take cyclists and pedestrians commuters 
across the IJ river to Amsterdam-Noord. 
This public space has been recently de-
livered following the idea of shared space4, 
avoiding the use of traffic lights. This 
concept is also bringing a new dimension 
of interconnection between station and 
its surrounding area. The traveller space 
intertwines with the public space, making 
these two spatial entities, usually rath-
er separated, merging into one another, 
echoing the fundamental spatial ideas 
brought forward in Wagner’s project. 
Subsequently, and in line with the con-
temporary tendencies, the station area is 
becoming more and more a multifunction-
al gathering place for the public, whether 
travelling or not. This is underlined also 
by the integration of leisure activities and 
new public spaces in the renewed spatial 
configuration of the station, reinforcing 
the role of Amsterdam Central as prime 
urban destination. An example is the Lil’ 
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Amsterdam5 venue, a multifunctional 
event space positioned in the historical 
part of the station complex, an attrac-
tion for visitors of different ages. Yet, the 
Cuypers passage for bicycles and pedestri-
ans, with the very attractive Delft Blue ce-
ramic pattern on the walls portraying some 
important moments of Dutch history, and 
highlighting the link between mobility hub 
and the monumental station. 

Although via different kinds of pro-
cesses and initiatives, similar ideas are 
taking shape also in other stations. In this 
respect, the case of Amsterdam Sloterdijk 
is definitely interesting. Most probably 
triggered by the recent financial and eco-
nomic crisis, the area around the station 
has been the theatre of a number of bottom 
up interventions that delivered a renewed 
dynamism, particularly in terms of con-
veying other (public) activities next to the 
main purpose of travelling. Café Bret, but 
also the reshaping of the front station area, 
the so called Orly Plein, made the immedi-
ate surrounding of the station much more 
attractive for the public. Thereby, other 
projects, like the crowd funded vineyard 
Tuin van Bret, but also the realisation of cou-
ple of extra bars in small pavilions located 
in the vicinity of the station, contributed 
to an increased liveliness in a neighbour-
hood that only couple of years ago was 
one of the most unattractive areas of the 
city. Last but not least, thanks to the new 
policy of NS Stations6, and although with-
out undergoing major spatial upgrading, 
it is worth mentioning the inside space of 
the station itself, where some interesting 
cultural activities took place, like the live 
theatre spectacle Mollen in May-June 2018.7 

Notes

1 
For a detailed explanation 
about fringe belts, see B. von 
der Dollen, “A historical-geo-
graphical perspective on urban 
fringe-belt phenomena,” in T.R. 
Slater, The built form of Western 
cities. Essays for M.R.G. Conzen 
on the occasion of his eightieth 
birthday. Leicester, Leicester 
University Press, 1990, p. 319.

2 
Otto Wagner, Moderne Architek-
tur, Seinen Schülern ein Führer 
auf diesem kunstgebiete, Vienna 
1896, 1898, 1902, revisited in 1914.

3 
Günter Kolb, Otto Wagner 
und die Wiener Stadtbahn, 
Munich (Scaneg) 1989.

4 
See article Is de shared space bij 
CS nog veilig? In Het Parool, 19 
April 2017 available on: https://
www.parool.nl/amsterdam/
is-de-shared-space-bij-
cs-nog-veilig~a4488569/

5 
For more information, see: 
http://lilamsterdam.nl/

6 
NS Stations is the Dutch 
company taking care of station 
buildings. For more information 
about public related activities 
in stations, see: http://www.
activatieopstations.nl/ 

7 
For more information, 
see: https://watwedoen.
nl/project/mollen/

Also in the case of Sloterdijk it is clear 
that station and station area are attempt-
ing to get ready for future transitions, 
where traveller space and public space 
should smoothly merge into a high quality 
urban configuration.
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  ▼
Tienen: station renovation as 
the occasion for a new, linear 
park © OMGEVING
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Small stations, big challenges

The past decade was dominated by ma-
jor European station renewal projects in 
cities such as Antwerp, Liège, Rotterdam 
and Lille. The coming period will see the 
same thing happening in smaller cities. 
However, this second wave of station 
renewal projects requires a different ap-
proach and a different spatial vision than 
that for the metropolitan HST stations.

In Flanders and the Netherlands, many 
smaller and medium-sized cities are work-
ing on new strategies for embedding their 
station environment in the city. For exam-
ple, in the Belgian-Dutch border region, 11 
cities are working together on the rede-
velopment of their station environment: 
Aarschot, Bergen op Zoom, Diest, Hasselt, 
Heerlen, Herentals, Roosendaal, Sint-
Truiden, Tienen, Tongeren and Turnhout. 
Backed by a European Interreg project, the 
11 cities share knowledge and know-how.

Shared Challenges
The station and its surroundings play an 
important role in many cities. The station 
environment attracts economic activities 
and is the hub of various transport flows. 
The public space around the station is the 
gateway to the city. The quality of the pub-
lic space of the stations is under pressure 
in many cities, due to various factors such 
as poor accessibility, vacancy, outdated 
patrimony, insufficient activity, a lack of 
green areas, noise pollution or the uncer-
tain real estate market.

The revitalization of a station environ-
ment is not easy in practice, because of 
complex problems and a multitude of 
interests (municipal and higher authori-
ties, transport companies, infrastructure 
managers, private owners, investors and 
developers). Moreover, smaller cities 
and municipalities do not always have 
an extensive planning department or the 
necessary experience to steer such large 
projects in the right direction.

Small Stations Are 
Gaining Importance

After the downturn in the past half cen-
tury, the track seems ready for a revival 
today. Small stations are also gaining 
importance again. More and more travel-
lers acknowledge the strategic position 
of small stations in the transport network. 
Commuters drive their cars to the smaller 
stations, and instead of moving into the 
traffic jam together with their colleagues 
in the direction of the big city, they contin-
ue their journey towards their workplaces 
by train. These smaller, so-called shuttle 
stations also serve a large hinterland, they 
are not stations of the city, but serve the 
wider region.

The primary users of stations are there-
fore not city residents, nor do the commut-
ers make use of the city. This presents the 
designers of station environments with 
major challenges: How can the new station 
be embedded in the city while the major-
ity of the users are not residents of that 
city? A recurring design issue is the way in 
which a large parking lot can be integrated 
into these station districts. In Aarschot, 
for example, Studio SK and Environment 



5
2

propose the concept of the parking park. 
A depot where the car is parked among the 
trees also serves as a new green connec-
tion between the Elzenhof park and the 
city centre. In Hasselt, West 8 moulded the 
parking lot into an ‘Esplanade’: a semi-un-
derground parking garage with an undulat-
ing park above it.

Of course, commuters not only travel to 
the new stations by car. The designer of 
the twenty-first-century station must also 
provide more space for busses: more and 
more spacious platforms, but also a larger 
bus buffer. A station like Hasselt is even 
making provisions to receive the future 
commuter via light rail.

Some cities want their station to be 
more than a shuttle station. For example, 
the city of Tongeren also wants to make 
the city centre a destination for the train 
passenger. The station is being developed 
into a centre of attraction on the cultur-
al and commercial axis. The new station 
environment of Tongeren will be the crown 
on the urban renewal operation of the past 
decade. The station must also become 
more than a transit zone in Sint-Truiden. 
The designers consider the station as a 
starting point for pedestrians to explore 
the wider environment. In their design, 
PLANNERS cross-border the new housing 
developments around the station with a 
recreational network reaching towards the 
Haspengouw landscape.

Motor and Barrier
The arrival of the railway in the nineteenth 
century transforms the urban structure in 
a drastic way: the ‘bipolar’ city suddenly 
arises. In addition to the old centre with 
the market and the church, the station area 
grows into a second centre, often located 
on what was then the edge of the city. The 
rail network also introduces new urban 
design figures: the station street becomes 
a new central trading street, with hotels, 

restaurants and grand cafés clustered 
around the new station square. The station 
environment grows into a full-fledged city 
district, but clearly has a different charac-
ter.

With the station as the motor of ur-
ban growth, the railways reach deeper 
and deeper into the city at the end of the 
nineteenth century. In addition to being 
a hub of development, the railway infra-
structure paradoxically turns into a barrier, 
one that is difficult to bridge by horse and 
cart, and later by car. How to overcome 
the morphological division of track beds 
and shrubs is therefore a recurring design 
issue. In Aarschot, WEST 8 realized a mul-
tiple bridge over the tracks. The bridge not 
only leads to the other side, but also to the 
platforms. In addition, a bicycle parking fa-
cility was installed in the foot of the bridge. 
For the same station environment, Studio 
SK and Environment put forward a new 
take on the harsh, draughty railway under-
pass. Instead of a tunnel, the team de-
signed two sunken squares on either side 
of the track. By allowing the squares to 
gently slope down a floor height, a clearly 
readable and pleasant railway underpass 
was created. In Heerlen, studio SK and 
Michel Huisman jumped at the opportunity 
to design the new railway building on top 
of the tracks as a new so-called ‘inter-city 
connection’.

Other designers manipulate the track 
itself to remove the barrier. For example, 
in one of their scenarios, Bureau B + B and 
B-architects investigate the possibility of 
relocating the tracks to the subsurface for 
the new station environment of Turnhout. 
Finally, the barrier effect of the track 
can be reduced by decreasing its traffic. 
Consultancy firm Vectris, for example, 
proposed a second station on the outskirts 
of Turnhout, strategically located next to 
the motorway and a large-scale business 
park. This complementary station would 
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absorb a large part of the rail traffic, keep-
ing it outside the city. The waiting times on 
the ground-level crossing in the city centre 
could thus be significantly reduced.

Looking for Programme
Undeniably, the station environment in 
the nineteenth century was a catalyst for 
activity and industrialization. For exam-
ple, around 1800, Heerlen was still a small 
municipality in an isolated border region of 
the province of Zuid-Limburg. When coal 
was found in the area at the end of the cen-
tury, private mining companies settled in 
the city. The government initiated the de-
velopment of the mining concessions and 
Heerlen experienced explosive growth. 
Industrial railways connected the mines to 
the new workers’ districts. The logistical 
scheme of the mining organization deter-
mined the structure of the urban expan-
sion. Heerlen is a ‘network city’: it was 
composed of various nuclei around the 
mines and along the tracks. When the role 
of the railway was taken over by the road 
after the Second World War, however, the 
industry also moved towards the motor-
way. Most cities therefore lagged behind, 
with neglected and empty industrial her-
itage around the station. The station area 
became a blind spot in the city.

The redevelopment of the station en-
vironment is therefore primarily a search 
for a new programme. Some cities seek 
refuge in supra-local needs, a regional 
programme that can mean local impetus. 
For example, Hasselt created a new court-
house next to the station (designed by J. 
Mayer H., Lens Ass Architects, a2o archi-
tects) and the new Flemish Administrative 
Centre (a design by AWG and a2o archi-
tects). But Hasselt is an exception. In most 
small to medium-sized cities, no investors 
are ready to develop large-scale, generic 
programmes, such as offices or large pub-
lic facilities. The smaller city has to look 

for something specific, often a more local 
programme. For example, Sint-Truiden 
is planning a complex connected build-
ing block full of public and local facili-
ties on the former Gazometer site. Beel 
& Achtergael architects gave shape to a 
primary school, a welfare campus, a youth 
house, a party hall and residences.

The economic crisis caused a lot of 
work on a number of station development 
projects. For example, the Spoorhaven 
master plan for Roosendaal was deemed 
to be too ambitious and too expensive. In 
2002, Palmbout proposed to reduce the 
railway yard, to move part of the activities 
and to put the tracks underground to heal 
the historical break in the city with new de-
velopments. With the new 2010 SpoorStad 
Master Plan, designed by KCAP, the city 
returns to its roots. With room for distribu-
tion functions, it wants to profile itself as 
the logistics hotspot in this border region. 
The city of Aarschot focuses on local, but 
labour-intensive activities, supplement-
ed with new forms of living, visualized by 
architecture firm HUB. In Diest, BUUR is 
also drawing up a master plan for the new 
station area that consists of a residential 
programme and space for local business-
es.

The city of Turnhout devised its station 
environment with a special interpretation. 
The big old timber shops have to give way 
to the so-called ‘Living and Care Lab’. In 
consultation with the city, K.H. Kempen 
and Janssen Pharmaceutica, Bureau B + 
B and B-architects are designing new care 
models here. In these houses, the initiators 
investigate how to bridge the gap between 
new products or services and end users 
in their own home environment. The city 
wants to support medical-technological 
innovation and attract new investors to the 
station environment.
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New Public Space
Several designers are using station ren-
ovations to enrich cities with new public 
and open urban space. It is not about an 
aesthetic update of the existing station 
square, but about introducing sometimes 
entirely new city parks.

In Tienen, Environment and a2o de-
signed a new, linear park along the railroad 
as the green backbone of the station reno-
vation project. A walking and cycling path 
runs along the entire length of this station 
park. The adjacent space has been made 
available for homes, offices and business-
es.

The Esplanade in Hasselt is an elevated, 
linear city park along the tracks. The strip 
between the railway and the Esplanade 
forms a varied skyline with a mixed pro-
gramme. This is the first image that people 
arriving by train in Hasselt see. The green 
Esplanade connects to a second, floating 
station square that lends access to the new 
station hall.

The Station of the 
Twenty-First Century

In the nineteenth century, railway tech-
nology enriched cities with new architec-
tural landmarks. The often prestigious 
station building symbolized progress, its 
architecture radiated the pride of the city. 
Station areas and buildings are featured 
on numerous postcards from that period. 
Today, things are different for the 11 cities 
mentioned here. Over the past decades, 
no postcards have been printed of these 
stations. If you visit them today, you often 
see debris from the nineteenth and twenti-
eth centuries.

Some of the original nineteenth-century 
buildings are still there. In Tienen, for ex-
ample, the oldest existing station building 
in the country is still up and running. In 
cities such as Hasselt, Sint-Truiden, Diest, 
Aarschot or Herentals, second-generation 

station buildings are already in need of ur-
gent renovation or replacement.

The question of what the station of the 
twenty-first century should look like is 
difficult to answer. One thing is certain: 
in small to medium-sized cities the new 
stations are not railway cathedrals as in 
the international metropolises. Nor have 
they developed into large-scale high-tech 
transfer machines with spacious halls full 
of counters. Ticket sales are gradually dis-
appearing from these small stations.

The other projects show a different 
trend. The station of the twenty-first cen-
tury seems to be a public infrastructure 
along, over and between the tracks; a con-
sistent grammar of awnings, squares, bicy-
cle parking, public facilities and intermod-
al functions. In other words, these stations 
are not architectural totems, but rather 
intelligently designed concatenations 
of public spaces. For example, in Sint-
Truiden, in the plans of EIS and planners, 
we see a smaller station building adjoining 
a new square, an underpass with a can-
opy that also unfolds into a roof over the 
platforms. In Herentals, where the station 
building has partially lost its function, the 
designers of EIS have drawn an elongated 
square into which various reception and 
other public functions are plugged. Finally, 
in the city of Turnhout, the public centre of 
gravity of the station is shifted under a new 
awning that makes a conciliatory gesture 
over the historical railway rupture.
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Note 

More information about these station projects can be found in the Spoorboek: Joeri De 
Bruyn en Maarten Van Acker (eds.), Spoorboek. Vernieuwing van stationsomgevingen in Vlaan-
deren en Nederland, Uitgeverij Public Space, Mechelen, 2013, 344 p., ISBN 9789491789007
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  ▼
Figure 1 The 5E framework:
—Effective mobility (E1) – 
effectiveness of transport and 
mobility
—Efficient city (E2) – suitability 
of spatial use and spatial/ur-
ban (re)development
—Economy (E3) – prosperity 
and wellbeing in/for cities
—Environment (E4) – decreas-
ing carbon footprints; sustain-
able cities, health
—Equity (E5) – socially inclu-
sive cities
(Van Hagen and Van Oort 2018)
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The future 
of intermodal Hubs

Delft University of Technology, 
Faculty of Civil Engineering and Geosciences

Fatemeh Torabi Kachousangi
Niels van Oort
Serge Hoogendoorn

Today, mobility is considered to be an 
inseparable part of urban life and the 
need for efficient transport facilities is 
increasing. Sustainable transport current-
ly attracts more attention and it is clear 
that modes as walking, cycling and transit 
can contribute to more than transporting 
people from A to B alone. In their research1, 
introduced the 5E model illustrating the po-
tential benefits for society of sustainable 
transport modes. This model, based on an 
analysis of over fifty public transport sys-
tems worldwide, consists of five domains, 
also illustrated by Figure 1.

Potential benefits of E1 are related to 
‘basic’ mobility quality aspects, such as 
travel time, service reliability and comfort. 
Hass-Klau et al.2 present research into 
common modes of transport, like tram and 
bus, showed that suitability and, there-
fore, effectiveness are intertwined with the 
scale and scope of the specific demand for 
transport within an urban environment.

Beyond pure transport, high-quality 
public transport has proven to be able to 
contribute to the efficiency and quality 
of the city. Public transport projects have 
been used as an opportunity to reshape 
and redesign the public realm and over 
time, networks have proven to structure 
spatial and functional development of the 
city.

High-quality public transport can stim-
ulate the economy, although there are 
no direct, let alone causative, economic 
effects shown. Hass-Klau et al.3 empha-

sized that these effects only showed up in 
combination with relevant interventions, 
initiatives, investments and other forms 
of support. Not only private parties with 
interest in profit play an important part in 
that, but also public parties, in particular a 
(local) government that stimulates, coor-
dinates and facilitates infrastructure and 
economic development.

High-quality public transport, especial-
ly rail bound, contributes substantially to 
the improvement of local environments 
along its routes. Electric propulsion of 
(light) rail vehicles and buses decreases 
CO2 emissions, as well as air pollution 
since fewer particulates are emitted, and 
noise pollution likewise diminishes.

Finally, public transport systems such as 
in France, the UK and the USA are gener-
ally considered to contribute to recover-
ing social cohesion. The importance of 
these systems is emphasized for access to 
employment, shops, education and other 
public facilities.

These aspects are also relevant when 
looking at intermodal hubs. An intermodal 
hub is a major node in a transport network 
where multiple modes are connected and 
synchronized. One primary mode, often 
train or metro, is fed by multiple other 
modes, such as walking, bicycles, cars 
and/or public transport. Well-designed 
intermodal hubs could contribute to all five 
aspects. However, society is changing and 
new modes will be introduced, such as car- 
and bike sharing systems. Our question 
then is: what is the intermodal hub of the 
future, incorporating all these new modes?

Intermodality
In order to improve the multiple goals with 
regard to sustainable mobility, the integra-
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tion between public and private transport 
services in transportation should be con-
sidered. Using various vehicle types with 
wider capacities in transportation systems 
enable to decrease the transportation 
costs and increase the economies of scale4.
Intermodal transportation can be defined 
as seamless transferring of passengers or 
goods from one place to another by using 
several means of transport, including 
walking or cycling5. This concept aims at 
optimizing travel efficiency by taking ad-
vantages of different modes against min-
imizing their negative impacts6 as well as 
improving the efficiency of the total trans-
portation system by integrating different 
transport modes and services together7. By 
offering multiple services, passenger can 
pick the one(s) that fit best to their specif-
ic needs. Figure 2 shows the results of a 
literature review showing multiple access/
egress modes to and from a train station 
and the major characteristics of the users. 

The services connect to each other at 
one location as an intermodal hub, seam-
lessly such as rail, buses, automobiles, 
taxis, walking, and bicycling8. Scott et al. 
state that intermodality hubs can improve 
community liveability by incorporating 
land use, demographic, socioeconomic, 
environmental, health, security, and public 
policy issues together. 

Time and Experience
Intermodal hubs facilitate efficient trav-
elling by connecting and synchronizing 
multiple modes of (public) transport ser-
vices. One of the objectives of hub design 
is optimizing the transfer time between 
these services, which is the subject of 
many studies9. Another dimension is the 
quality of the transfer time. Hubs should 
also be designed to enhance the quality 

of the travel time, by making sure passen-
gers can use their travel time in a useful or 
pleasant way. These two dimensions of 
travel time are illustrated by Figure 1 and 
further demonstrated by Van Hagen and 
Van Oort.10 They conclude that enhancing 
the quality of a customer’s journey is about 
time well saved and time well spent.

Design
Pitsiava-Latinopoulou and Iordanopoulos11 
present the elements of an intermodal hub 
design as follows:

–Number and type of modes that will be 
served.

–Time period through which the terminal is 
expected to be operational maintaining 
the desirable level of service without the 
need for extensions or reconstructions.

–The expected level of activity in terms of 
number of passengers served, frequen-
cies and passenger waiting times.

–The variations in demand for transport 
(seasonal, monthly and daily).

In addition of the mentioned items, in-
termodal hubs should provide seamless 
intermodal transfers, pedestrian-friendly 
to allow easy access by foot or bicycle, car 
parking and bicycle parking and multi-
functional services12.

Space is crucial in designing intermodal 
hubs. Figure 4 shows the different areas in 
a hub, consisting of the arrival/departure 
zone of the main mode(s), the facilities 
zone and the access/egress zones. The last 
one could consist of multiple (new) modes. 
Depending on which access and egress 
services are offered and used, this zone 
can be designed and sufficient space could 
be allocated. However, the amount of ser-
vice types and offered vehicles strongly 

  ▶
Figure 2 Door-to-door 
appreciation of time: 
two ways to manage the 
customer journey: shorten 
the door-door travel time 
or enhance the apprecia-
tion of the travel time (Van 
Hagen and Van Oort 2018, 
restyled by Joran Kuijper)

  ▶▼
Figure 3 Access and 
egress modes and main 
user characteristics (Stam 
2018)
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  ▼
Figure 4 Multiple zones in 
intermodal hubs

depend on the (expected) usage and thus 
on user preferences and choice behaviour.

Generally, to define the effecting as-
pects on transporting experience and ser-
vices, a clear understanding of the users’ 
needs is crucial13. However, currently, the 
main focus of intermodal hub design and 
research is on traditional modes, such 
as cars (kiss and ride) and train, bus and 
metro. In this fast-paced world of technol-
ogy and business, new public transport 
modes in transportation network should 
also be taken into consideration alongside 
reinforcing traditional public transporta-
tion modes. Thus, a sustainable mobility 
pattern should be adapted with different 
transport modes which complement each 
other including traditional modes such as 
train, tram, bus, metro and taxi, in addition 
to active modes walking and cycling and 
new modes such as car sharing, automated 
vehicles and bike sharing and (new) hide 
railing services such as classical taxis, 
Uber and Lyft.

Although there are a lot of research stud-
ies about each new mode individually, the 
lack of comprehensive studies to design 
and optimize intermodal hubs functionally 
is tangible, and should be given attention. 
The intermodal hub of the future will only 
be a success if all modes and passenger 
preferences and behaviour are investigat-
ed integrally, resulting in an integrated 
design.
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Avignon Digital
Collage by the author
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Smart Stations1: Issues and 
Limits of Hyper Connectivity

For several years now, the dominant 
school of urban thought has been to leave 
‘sustainable design’ behind for a more 
‘dematerialised and systemic approach to 
the city’.2 It makes the ‘Smart City’ its new 
dogma for growth.3 Many questions about 
the metropolitan interchange hubs that 
main central stations have become, how-
ever, remain to be explored. Intrinsically 
mixing space, ruled by the heaviness of the 
infrastructure, and movement,4 regulated 
by information and time – quantifiable and 
trackable characteristics – stations are 
pioneers in the experimentation of smart 
concepts.

Constantly reaffirmed in their role as 
hyper hub, they will have to absorb an im-
portant part of the mobility transitions over 
the next 30 years.5 Public authorities are 
relying on digital technology to achieve 
this. However, are we aware of the issues 
and limits of further optimization of station 
mobility through digital technologies?

Towards an Optimized 
Use of Space?

The station is a place sized by and for 
crowds. One of the first issues in the mas-
sive rollout of connected technologies is 
making uses more fluid, to free up space. 
We know of the productivity gains that the 
generalization of automation will bring, 
in subways for instance, which are seeing 
their frequency accelerate significantly. 
In consequence, platform doors are now 
required, and spaces for traffic have to be 
resized. As digitally ‘oiled’ as it can be, 

mobility cannot avoid the constraints of 
space.

Around stations, autonomous vehicles 
are seen as the key solution for accessi-
bility and traffic congestion problems. As 
is the case with planes approaching the 
tarmac today, cars, buses or any vehi-
cle tomorrow will be able to interact near 
stations, optimizing the use of lanes while 
avoiding traffic jams. Parking, particularly 
space- and time-consuming, could be re-
placed by automated drop-offs. The smart 
vehicle will park itself wherever it sees fit, 
or reinject itself into the network to benefit 
other users. The land thus freed from car 
parks around the station, whose value is 
currently under-exploited, can then be 
repurposed.

In this context, the 2017 initiative of 
RATP to link Paris Austerlitz and Paris 
Lyon stations by autonomous shuttles 
running on a dedicated lane should be 
mentioned.6 This experiment paves the 
way to what could be called an ‘augmented 
connection’. If frequency and efficiency 
are guaranteed, it becomes possible to 
consider these two stations as one single 
nodal point. After all, there is less distance 
between them than in some subway/bus 
or subway/train connections in the Paris-
Montparnasse hub; the distance issue can 
be blurred by this type of solution.

To channel information, passengers and 
vehicles, stations overlay physical infra-
structures with a sort of ‘virtual superstruc-
ture’, a digital mark-up that criss-crosses 
space and allows any sensor and any 
mobile thing to notify and be notified by a 
common database. Comparable to devel-
opments in logistics, this hyper-synchro-
nization inevitably places stations in a 
just-in-time logic, for which they were not 
designed. As it is inconceivable to make 



6
4

travellers wait like a mislaid package, the 
‘station system’ will have to be given an 
absolute layout resilience.

To achieve full synchronization of phys-
ical and digital networks, without any 
disruption, is a work in progress, perhaps 
as challenging as the PRM accessibility of 
the last ten years.

Clearly, smart mobility cannot avoid 
what we might call the ‘resistance of 
space’: a kind of intrinsic heaviness of 
what is already spatially there, which is not 
always flexible and which will clearly not 
have the same reactivity as the immaterial 
layer that intends to rule it.

The Human Factor
Unless we limit the access of hubs to au-
tonomous vehicles, multimodality will 
always have to deal with the presence of 
humans, sometimes not connected, mov-
ing rationally or not. Their unpredictability 
is scarcely manageable for algorithms. 
Today, however, it is still the human pres-
ence that helps to solve complex, emotion-
ally loaded situations.

One goal of smart concepts is to replace 
human action, for reasons of efficiency 
and reliability. However, in France, during 
disrupted situations (rush hour, operating 
incidents, mass departures), both SNCF 
and RATP increasingly deploy staff to 
fluidify traffic and guide passengers. 
Paradoxically, they mostly confirm and 
explain traffic information displayed on 
connected screens, whose reliability is 
doubted by passengers. It will require tech-
nological revolutions to render algorithms 
empathic, patient or pedagogical. In sta-
tions, the benefits and limits of digitization 
reach far beyond the simplistic question of 
efficiency.

Observing passengers using their 
smartphones is highly instructive: they 
stop or slow down. In a flow of people, 
they become an obstacle. In this sense, 

online information, supposed to fluidify 
the passengers flow, might actually create 
the opposite result. Where mobile network 
stability and quality is poor, in particular 
in subways, passengers are not able to 
benefit from digital services such as route 
planners. In addition, security risks are not 
negligible. Apart from accidents due to 
inattentiveness, the use of connected ob-
jects in crowded places makes passengers 
feel exposed to delinquency. 

These observations illustrate the con-
nected user’s condition: the need for im-
mobility, security, reliability. The number 
of ‘Wi-Fi areas’, mobile recharging areas, 
or passenger lounges with restricted ac-
cess are becoming increasingly common 
in stations.

Their service level, however, differs 
(Wi-Fi with or without advertising and 
profiling, quality of data transfer rate, 
free-of-charge, security). Where access to 
connected spaces is not merely a comfort 
experience, but actually becomes pivotal 
for travelling, smart stations risk becoming 
‘two-speed’ stations. This development 
forms part of the already apparent segre-
gation trend in mobility, with on the one 
end high-speed train prime customers, and 
on the other users of low-cost bus services.

Furthermore, a new type of sponta-
neous hub seems to be appearing in the 
cities, which we could qualify as informal. 
‘Informal hubs’ are usually linked to an 
intense car-pooling activity, and combine 
three factors: the presence of efficient 
urban transport, the proximity of a motor-
way bypass, and the availability of parking 
space (for instance at the Porte d’Orléans 
and the Porte de la Chapelle in Paris). For 
now, informal hubs have no legal status 
and are based on a very precarious range 
of services provided by mobile apps. The 
development of these hubs manages to 
side-line the intermodal offer concentrat-
ed around stations, while the absence of 

  ▶
Digital Station
Collage by the author
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proper infrastructure in an informal hub 
makes one yearn for the station’s intrinsic 
qualities.

Data Governance
Thanks to microsensor data, it will be 
possible within stations to prevent break-
downs, optimize maintenance and mod-
ulate replacement. Massively analysed, 
these data and those of station traffic could 
tomorrow be used for predictive models 
that allow for dynamic adaptations of mod-
al offer and passenger information.

If proposing a mobility offer that will be 
based on data control in the future, it is the 
role of transport providers that will evolve. 
The FAMGA companies have already 
started an innovation race for the leading 
position in the future autonomous vehicle 
market, and seem to aim to become public 
transport providers managing fleets of 
vehicles.7 It is worth noting the 10 May 2017 
Court of Justice of the European Union 
judgement, requalifying Uber as a ‘trans-
port provider’, to force it to comply with 
the regulations specific to this status. On 
the same day, Citymapper, the company 
that is developing the eponymous mobile 
app for the management of urban transport 
itineraries, launched a super-connected 
bus service in London.8

The arrival of these major companies 
will force public authorities to acquire 
new tools for data regulation, security and 
control. Regulation, because their func-
tioning allows an unprecedented evolution 
towards transport liberalization, and with 
it, an exacerbated form of job insecurity. 
Control, because the level of expertise and 
knowledge necessary for massive data 
management is currently monopolized by 
North American web majors, over which 
European public authorities lack sover-
eignty.

Finally, if hypermobile stations operate 
on a just-in-time basis, the issue of hack-
ing will also become crucial. At the end 

of 2016, the entire San Francisco public 
transport ticket system was paralysed by 
a Ransomware.9 In May 2017, with the virus 
WanaCryptor 2.0 spreading across Europe, 
Deutsche Bahn railway screens were fro-
zen.10 These events, which could multiply, 
illustrate the weakness of the systems on 
which the resilience of mobility will be 
based in the future.

Spatial resistance, the human factor and 
Big Data governance question the self-suf-
ficiency of the smart station concept as 
a response to the challenges of mobility 
transition. Current busy stations will not 
have the resilience to absorb this con-
nected multimodality. Hypermobility will 
then manifest itself where it can: either on 
a German-Scandinavian model – several 
stations form a cluster, thereby reinforcing 
the multi-polarization of metropolises –11 or 
through a proliferation of informal hubs.

Beyond these challenges, it is society’s 
logic of mobility organization as a whole 
that needs to be questioned. Putting 
city and mobility into an algorithm also 
means accepting that stakeholders, for 
the moment private players, judge the 
relevance, or not, of certain parameters. 
Consequently, on what ideology will ar-
bitrations be based? Is it appropriate that 
cost-benefit or return on investment be the 
variables chosen for such complex, funda-
mental and political phenomena as urban 
life and its movement?
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  ▼
Figure 1 Complex systems 
interacting in train sta-
tions.
Image by the author
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Movement Strategies 
London

Bachar Kabalan 

Railway stations: why 
pedestrian movement should 
influence design

Designing pedestrian facilities requires a 
deep understanding of crowd movement. 
In railway stations, this is a very chal-
lenging task due to the number of factors 
that influence pedestrian behaviour and 
the number of constraints that limit the 
solutions to optimize design. This work 
addresses the factors that influence crowd 
dynamics and pedestrian behaviour in rail-
way stations with a focus on the design of 
pedestrian facilities. 

Introduction
Population growth and urban centraliza-
tion is increasing demand on existing pub-
lic space. The efficient and safe interaction 
between people and space is significant 
today more than ever before. This is espe-
cially true in railway stations, where pas-
senger numbers are on the rise year after 
year. For public transport to remain an at-
tractive mode of transport, it is important 
to find solutions to the crowding problem. 
This is a very challenging task since any 
change must consider the passengers, the 
trains and the infrastructure. These three 
complex systems influence and interact 
with each other under time, space and 
resource constraints. To ensure a safe and 
efficient interaction among them, a pro-
found understanding of people movement 
is necessary. 

The following paragraphs introduce the 
topics of crowd dynamics, the complex 
systems that interact in train stations and 
the influence of the design of pedestrian 

facilities on crowd movement through a 
selected case study.

Crowd Dynamics
Observed individually, the unpredictable 
nature of how a pedestrian behaves in a 
crowd shows no sign or will for organiza-
tion. It is characterized by sudden stops, 
avoidance or overtaking others, and 
sudden changes of direction. Moreover, 
individuals in crowds have different 
motivations and walking patterns. This 
paradox between individual behaviour 
and self-organization can be explained by 
the fact that crowds are complex systems 
whose collective dynamics rely on self-or-
ganization processes. These systems 
function in a decentralized manner where 
pedestrians neither cooperate with each 
other nor follow general orders. Individuals 
are independent but connected through a 
vast network of interactions. The global 
dynamics of the crowds result from these 
local interactions. Therefore, collective 
behaviour may appear spontaneously. 

Density is one of the most important 
internal factors that influence crowd 
dynamics. Below 3 pedestrians/m2, pe-
destrian-pedestrian interactions lead to 
self-organization phenomena that makes 
movement fluid and increases flow. 
Between 3 and 5 pedestrians/m2, space is 
scares and movement is no longer flu-
id. Areas of congestion start to appear 
and people are forced to stop. If density 
exceeds 5 pedestrians/m2, movement 
becomes extremely difficult. At this lev-
el, turbulence phenomena might appear 
where the crowd becomes like a fluid and 
individuals lose control over their move-
ment. This phenomenon is very dangerous 
and can lead to casualties. 
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In the next section, external factors that 
can affect pedestrian movement are dis-
cussed in the context of railway stations.

Interacting Complex 
Systems in Train Stations

In the context of railway stations, pedes-
trians, trains and the infrastructure inter-
act with each other (see Figure 1). Each of 
these complex systems has its own inter-
nal and external factors that influence its 
dynamics. In the scope of this work, we are 
interested in the crowd as a complex sys-
tem and the external factors from the other 
two systems that influence it. Therefore, 
the influence of train traffic and infrastruc-
ture on crowd dynamics will be discussed 
in the following sections.

Trains
Trains have both a macroscopic (large-
scale) and a microscopic (small-scale) 
effect on pedestrian flows. The train time-
table is the main factor behind the macro-
scopic effect while the technical specifi-
cations of the train are responsible for the 
microscopic effect. 

Timetables allow trains to run safely 
on a railway network. They also induce 
pedestrian flows in and out of the station. 
Therefore, they have a major influence on 
the arrival/departure profiles of train sta-
tions. A high-frequency timetable means 
intense pedestrian traffic during the rush 
periods. On the other hand, a low-frequen-
cy timetable means low pedestrian traffic 
apart from a surge before train arrivals. 
The interaction between timetables and 
arrival/departure profiles is of great impor-
tance since the latter is used to estimate 
the required capacity of a train station 
(stair widths, concourse area, number of 
turnstiles, etcetera). 

On a smaller scale, the technical speci-
fications of a train have a direct impact on 
pedestrian traffic conditions on platforms. 
The capacity of a train and its dimensions 

affect the crowd dynamics on the platform, 
which in turn might lead to train delays. If 
the train doors are not dimensioned to ab-
sorb the demand on the platform, passen-
gers accumulate on platforms, leading to 
safety issues and increasing train standing 
times. This can disrupt the traffic on one or 
several lines of the network.

Infrastructure
Here, infrastructure refers to the space ac-
cessible to passengers and everything that 
is found in it. This comprises pedestrian 
facilities, signage, obstacles and so forth. 
A well-designed infrastructure makes a 
pedestrian’s journey smooth and seam-
less. A station’s infrastructure has a strong 
influence on crowd dynamics and people’s 
movement through each element’s capaci-
ty and design. 

The capacity of pedestrian facilities has 
a direct relation to density levels. If the 
capacity does not match or exceed the de-
mand, density levels will reach maximum 
levels and queues will build up quickly. 
The relation between capacity and density 
levels is well known. Several guidelines 
and standards exist on how to calculate de-
mand and capacity of pedestrian facilities. 

Pedestrians do not always use space as 
it was designed to be used. The way space 
is used leads to different density levels. For 
example, a concentration of access/exit 
points in one place can lead to a dispro-
portionate use of space, since pedestrians 
usually try to minimize the distance they 
have to walk. As a result, even if the facili-
ties are well dimensioned, the unequal use 
of space leads to bottlenecks and conges-
tion. In addition, pedestrians do not use 
the space in the same way. A train station 
has information screens, wayfinding signs, 
service points, escalators, stairs, eleva-
tors, benches, advertisement panels, et-
cetera. Pedestrians might want to queue or 
stand and wait, creating static areas, while 
others want to walk and require ‘dynamic 

  ▶
Figure 2 Use of space on 
the platform from a sim-
ulation done in CAPFlow 
(previously NSM2) [4].
Red and green trajecto-
ries represent boarding 
and alighting passengers 
respectively.
Image by the author
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areas’. If a pedestrian facility is not de-
signed to accommodate these two types of 
areas, their interference might deteriorate 
circulation severely. Moreover, dynamic 
areas should be designed in a way to mini-
mize cross flows.

A deep understanding of how people 
use space coupled with an active and pas-
sive management of flows is necessary to 
ensure a fluid circulation inside the train 
station12.

Case Studies
In this section, the influence of the 

design of pedestrian facilities on crowd 
movement is demonstrated through a case 
study of Bibliothèque François-Mitterrand 
(BFM) train station, which serves over 25 
million passengers per year.3 One of the 
platforms of the BFM station is an excel-
lent example of how the train timetable, 
the design of pedestrian facilities and 
human behaviour can interact in a way that 
leads to severe congestion. 

BFM station serves the automatic met-
ro line M14 and the suburban line RER C. 
Line M14 has a rather constant time head-
way (from 85 to 120 seconds) while RER C 
headways range significantly from 5 to 30 
minutes with each mission serving only 
a relatively small amount of the demand 
(between 20 and 60 per cent). The problem 
starts here with a flow rate that the RER C 
is not capable of serving. To make things 
worse, all the access points to platform E/F 
of RER C’s are concentrated in its first half. 
The result is that passengers are stocked 
in the proximity of the access points and 
are not distributed over the whole length of 
the platform (see Figure 2)4. Nominal plat-
form capacity is dropped to an ‘operation-
al’ capacity that seems not to be enough. 
Circulation on the platform is made even 
less fluid by cross flows caused by plac-
ing access and exit escalators next to 
each other. This is an example that shows 
a snowball effect caused by the train’s 

range, the platform design and pedestrian 
behaviour.

Conclusions
To design for pedestrians, an understand-
ing of people movement is important. This 
is especially true and challenging in train 
stations where crowds interact with the in-
frastructure and the trains in very complex 
ways. These interactions can have an im-
portant impact on circulation fluidity in pe-
destrian facilities. Pedestrian facilities can 
be designed to reinforce interactions that 
facilitate movement and eliminate those 
that create congestion. As a final note, 
people from different cultures can use 
space and behave in very different ways. It 
is import to know who are we designing for 
and what the characteristics of the move-
ment of the local population are. 
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  ▼
Marseille train station
Photograph by the author
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Albane Grandazzi SNCF Mobility
PSL, Paris-Dauphine Universityz

Design as a Daily Practice: 
an Ethnography 
in Train Stations

In the social sciences literatures (geog-
raphy, urban studies, sociology, organ-
ization studies), transit areas are often 
regarded as “transitory empirical spac-
es”1. Design still seems mainly focused on 
functional, esthetical and technical issues, 
neglecting the organizational dynamics at 
play2. Considering that ‘architects (…) are 
not trained in issues that regard organiza-
tional design’3, this research aims to fill this 
gap and suggests how an organizational 
perspective on spatial design could be 
explored. We4 consider how design is pro-
duced through daily practices – becoming 
a practice as well. In our perspective, we 
consider daily work practices as embodied 
expressions through movements and ges-
tures. We seek to answer the following re-
search question: How can embodied work 
practices (re)design transitory spaces? 
To answer this question, we will put for-
ward the concept of “boundary-gesture”, 
understood as daily embodied practices 
performing spaces at a micro level. This 
chapter is structured as follows: first, to sit-
uate our contributions to current debates 
on organizational studies, we outline a 
theoretical framework on transitory spac-
es, developing an embodied perspective 
on spatial design. Secondly, we introduce 
our case study on train stations followed 
briefly by a methodological section about 
our data collection and analysis. Finally, 
we analyse the empirical data and dis-
cuss the findings, showing a taxonomy of 
gestures that (re)design space in practice. 
Our analysis of these daily work practices 
provides us with important insights into 
the enactment of transitory spaces, and 
more broadly of spaces in-between. This 

analysis, in turn, contributes to a greater 
understanding of employees’ and us-
ers’ capacity to conceive space through 
interactions. As such, we put forward our 
concept of “boundary gesture”, providing 
an interesting way to renew our traditional 
view on spatial boundaries.

Overcoming a Macro-
Level Understanding 
of Spatial Design

Organization science literature consid-
er transitory spaces as empirical survey 
sites5. The main conceptual approach refer 
to “non-places”6 or “liminality”7. Despite 
this interest, the literature has paid little at-
tention to how these spaces are performed 
through work practices. Indeed, the litera-
ture is still more focused on the experience 
of users or travellers in spaces8, rather than 
the labouring bodies that are producing 
space in their everyday work.9 New work 
and mobility practices challenge this his-
torical, bounded, functional perspective of 
space. First, ‘with the increasing number of 
people working on the move and between 
the office and the home  there are many 
more spaces in-between’10. Secondly, ‘mo-
bilities challenge the spatially bounded 
conception of organization that tradition-
ally underlies studies of organization’11. As 
a result, the notion of space in organiza-
tion studies often implies ‘a certain kind of 
spatial determinism that shapes action and 
conduct within – a kind of “terminal archi-
tecture” in which workers are marshalled 
by spaces’12. For example, train stations are 
often viewed as a ‘combination of immuta-
ble built structures’13.

To respond to these limitations, the 
notion of “spacing” conveys “a rethinking 
of space as processual and performative, 
open-ended and multiple, practices and 
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of the everyday”14. Space is thus not only 
made by its architecture, but by our sen-
sations that create a lived, personal and 
intimate experience of space: “Although 
atmosphere and mood seem to be over-
arching qualities of our environments 
and spaces, these qualities have not been 
much observed, analysed or theorized in 
architecture or planning”15. In this experi-
ence, embodied practices become impor-
tant in the way interactions are part of the 
spacing process16. Through the notion of 
embodiment, we understand movements, 
gestures and rhythms17. These gestures 
are daily practices “in which bodies are 
moved, objects are handled, subjects are 
treated, things are described and the world 
is understood”18. Movement is central in 
this analysis, understood “as well as bodi-
ly experiences and realities are perceived, 
created and unfold”19. Following this idea, 
we conceptualize work practices through 
bodily expressions in desiging space at a 
micro level. 

An Ethnography in 
Train Stations 

Our study is grounded in qualitative 
methodologies to uncover the space con-
structed by the daily work practices. We 
conducted our ethnography in three major 
train stations in Europe to compare differ-
ent spatial contexts of conception through 
work practices. We conducted participant 
observations (eight weeks), photo-eth-
nographic (150 pictures) and interviews 
(40) with the employees. We focus on key 
work practices that are understood partly 
through the experience of one of the re-
searchers: “work experiences are thus em-
bedded in a journey of repeated emplace-
ments/displacements, during which we 
construct our narratives in space–time”. 
Indeed, despite local differences, spatial 
design and organization seem to be stand-
ardized whereas practices remain diverse 

between various locations in train stations 
(for instance the platform, the ticket office, 
the boarding gate). 

We define the train station as a form of 
in-between space, considering the experi-
ence of passengers who are traveling from 
one point to another. Focusing on how 
work practices are performing this space at 
a micro level, we highlight how the design 
of the railway station has been constitutive 
of this functional area. Historically, each 
space of the train station was bounded 
and dedicated to a stable function. More 
recently, there has been a dislocation of 
these spaces considering the market open-
ing and the digitization of historical func-
tions such as information or ticket selling. 
As a consequence, the employees are 
more and more mobile, within spaces that 
are permanently delimited in a continuous 
time flow. We chose to focus on three work 
practices that are enacted in various en-
vironments: selling tickets (1); welcoming 
passengers (2); and boarding passengers 
on the train (3). 

Findings and Analysis 
Our results show the importance of em-
bodied work practices in the design of rail-
ways stations. Spaces are no longer (only) 
created by walls, but rather by moving 
bodies. We understand these micro-prac-
tices as “boundary-gestures” – defined as 
embodied practices which are organized 
and performed through bodies, materi-
als and temporal rhythms.  We propose 
five types of “boundary-gestures”: back-
grounded boundary gestures, directional 
boundary gestures, isolating boundary 
gestures,filtering boundary gestures and 
atmospheric boundary gestures. We will 
first present our typology before discuss-
ing it based on the theoretical and practi-
cal contributions we want to address

Our results show how bodies are re-en-
acting fixed spatial boundaries through 

  ▶
Marseille train station infor-
mation employees
Photograph by the author



R
e

se
a

rc
h

 &
 E

n
q

u
ir

y
	

7
5

movements and gestures. The enactment 
and the articulation between these bound-
ary gestures tend to show a historical shift 
from static gestures (as isolating boundary 
gestures) into a diversification of boundary 
gestures that are not bounded in a spa-
tio-temporal context (as filtering bounda-
ry gesture, directional boundary gesture 
or atmospheric boundary gesture). The 
market opening in train stations had led to 
more and more mobile practices regarding 
segmented demands, users and public/
private owners. This segmentation of the 
space in train station echoes as one of the 
key features of our contemporary society20. 

These findings underline the construc-
tion of space at a micro level. We draw 
two intended theoretical contributions: 
first, spatial theories considering the 
role of embodiment in producing a space 
in-between. This focus offers a different 
perspective than those that are still de-
scribing the experience of users, travellers 
or passengers in transit spaces. A second 
possible contribution is on literature on 
spatial experience which still suffers from 
a lack of concreteness, especially regard-
ing methodological concerns. The role of 

moving bodies in creating spaces in-be-
tween appear to be original regarding ar-
chitectural perspective on spatial design.
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Table 1 A taxonomy of 
boundary gestures

Boundary gesture Definition Illustrations of practices
Spatial 
production

Embodied 
expressions 
of practices

Backgrounded 
boundary gesture

These boundary gestures are 
designed for rapid and fluid 
interactions in the space. 
They create micro sequenc-
es of interactions within the 
flow, aiming to regulate and 
facilitate the transition for 
travellers. 

–Information on the platform.

–Helping clients use automat-

ic tickets machines. 

–Welcoming clients on high-

speed trains. 

Space is not 
bounded 

Visibility : 
bodies are 
visible and 
delimit the 
interaction 

Directional boundary 
gesture

These boundary gestures 
are designed for personal 
interactions regarding some 
segmented customers (VIP, 
children, disabled persons). 
They create movements in the 
train station by joining various 
subplaces within it. 

–Help a disabled person to get 

to the train.

–Go with professional clients 

from the lounge to the train. 

–Take care of children and get 

them to the train. 

Space is 
a container 

Movement: 
bodies are in 
movement 

Isolating boundary 
gesture

These boundary gestures 
are designed for long and 
discontinuous interactions in 
time. They create dedicated 
areas that can be compared to 
bubbles, apart from the flow 
and the surrounding space. 

–Selling tickets (both in a clas-

sic or modern stores) 

–Information on a desk.

–Taking care of passengers in 

the lounge.

Space is 
clearly 
bounded 
and delimit-
ed through 
materials

Fixity : bodies 
are fixed and 
not physically 
mobile 

Filtering boundary 
gesture

These boundary gestures are 
designed for rapid and dis-
continuous interactions. They 
aim to segment the space by 
creating visible boundaries 
where the employee stands. 
They are not conceived for 
personal interactions even if 
these can happen in practice. 

–Boarding passengers onto 

the train.

–Segmented welcome in the 

ticket office/ in the lounge.

Space is 
delimited 
through a 
visible and 
materialized 
boundary 

Visibility: 
bodies are 
mainly fixed 
but need to 
be visible 

Atmospheric bound-
ary gesture

These boundary gestures are 
designed for rapid interac-
tions at the core of the flow. 
They aim to create discontinu-
ous areas in space, highlight-
ing an emotional experience 
within it. They create a con-
tinuity with a past or a future 
experience. 

–Take care of passengers in 

case of disturbances: giving 

them a coffee, a meal

–Take care of children before 

they get onto the train dur-

ing holidays by games. 

Space is 
not clearly 
bounded 

Gestured: 
gestures are 
important in 
conveying 
emotions
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Stations of the Future by 
Louise Plantin, visual note 
made in at the ‘Gares du 
Futur/Stations of the Fu-
ture’ event in March 2018
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Stations of the Future: New 
Urban Paradigms

Stations as landmarks, 
districts and transfer 
machines

In Europe at the end of the 19th century 
and beginning of the 20th century, many 
stations have been designed with monu-
mental character expressing the grandiose 
architecture of the time, for example the 
Euston Station in London (1840) and the 
Gare d’Orsay in Paris, symbol of Beaux-
Arts too (opened for the 1900 Exposition 
Universelle).

Stations were also symbols of national 
pride, such as in Italy the Milano Centrale 
(as a monument to Mussolini’s Fascist 
hegemony) and Santa Maria Novella in 
Florence (1932). With the development 
of the highways, roads and metro-lines, 
stations became more transfer machines, 
functional and less monumental build-
ings. They tend to look less and less like 
they were designed in the 19th and begin-
ning of the 20th centuries: from both an 
architectural and functional perspective 
they will no longer have a tight knit central 
nucleus, but rather a number of different 
junctions and intersections translated into 
the (re)organization of the station layout. 
Rotterdam’s former Central Station by 
architect Sybold van Ravesteyn, built 1950-
1957, is an example of both considerations. 

At the second half of the 20th century, 
train stations were presented along with 
new visions and options. Business op-
portunities were generated by stations 
in strategic locations of the city. In some 
cases in the United States, these oppor-
tunities represented new meanings and 
roles of station buildings, such as with 
Penn Station in New York City. The station 

still exists but now hidden in the middle 
of a business district and the well-known 
Madison Square Garden. In Europe with 
the arrival of the High-Speed Railway 
(HSR) development, at the end of the 20th 
century and beginning of the 21st century, 
railway stations are on top of the agenda 
of policy makers, acting again as a key el-
ement to anticipate future transformations 
of the city and its territory, especially due 
to the large volumes of people attracted by 
the stations themselves. Although it is not 
necessarily the most important modality in 
terms of passenger numbers, the introduc-
tion of the HSR in many cities gave a boost 
to urban development.

The combined efforts of public au-
thorities and private developers lead to 
an unprecedented (re)development of 
existing stations and their surroundings or 
the development of new stations in cities 
such as Paris, Lille, Antwerp, Brussel, 
Madrid, Rotterdam and Amsterdam. This 
phenomenon continues to expand towards 
the creation of a new generation of railway 
stations: the intermodal node, which is a 
combination of multiple modes of trans-
port and a mix of urban functions. The 
recent regeneration plans of the historic 
Gare du Nord intermodal node in Paris (the 
first station opened in 1864) is an exemplary 
case of a railway station that continues to 
reinvent itself, putting parties together and 
adapting to current and future urban chal-
lenges. After a first big renovation project 
that took 10 years of work on the platforms, 
on the area around the station and on the 
passengers’ building itself, Gare du Nord 
will get a new facelift. As more than 700,000 
people pass through this node every day 
(200 million passengers a year), the plans 
include tripling the size of the station for 
the 2024 Olympics in order to accommo-

Delft University of Technology
AMS Institute

Manuela Triggianese
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date new users. The ambitious plan of the 
French railway company aims at improv-
ing the quality of both the mobility and 
urban space, by facilitating all circulations 
inside and outside the train station and by 
(re)generating its district for the comfort of 
its users (passengers, visitors and inhabit-
ants). 

France was the first country in Europe – 
back in the seventies – to invest in devel-
oping high-speed lines; their TGV (train à 
grande vitesse) became the role model for 
comparable developments in other coun-
tries. In this framework, the Euralille project 
provided a context for upgrading the Lille-
Flandres terminal (with regional railways 
and TGV services to Paris), constructing 
Lille-Europe, the new through-station, 
opened in 1994 (with international HSR 
services) and the realisation of car park-
ing, links to the metro network and urban 
amenities.1 As in France happened with 
the choice of Lille, using the advent of 
the HSR and the related instruments to 
improve the image of the metropolitan 
region and the status of the urban area, in 
Netherlands and in other European cities, 
the station became part of a new urban 
imagery. Stations became again symbolic 
buildings (as they were at the end of the 
19th century) but also attractive places for 
their architecture and quality of the urban 
space, social places and not only transfer 
machines. Some examples are the recent-
ly rebuilt Rotterdam Central Station, with its 
iconic roof, designed by TEAM CS Dutch 
architects and planners (opened in 2014), or 
the station Madrid Puerta de Atocha (the first 
station opened in 1851), partially rebuilt and 
transformed several times, until the reno-
vation in 1992 with the arrival of the HSR 
that included the transformation of the 
old station into the main concourse, with 
a tropical garden in the middle, designed 
by Rafael Moneo. Both stations became 
landmarks of their times and for their cities 
and most important opportunities for new 

urban developments by attracting new 
investments.

At the same time, not only main stations 
along the HSR were subject of transforma-
tions. Due to the increase of passengers’ 
numbers and the new line passing through 
the city (as in Lille, Rotterdam or Madrid), 
also medium size stations in smaller cities 
became an opportunity for city develop-
ments. This is the case of the redevelop-
ment project of Delft Central Station in the 
Netherlands. Here the station became a 
regenerator for the city of Vermeer and for 
the internationally renown Delft University 
of Technology. It is an urban connector 
between the inner city and the residential 
neighborhoods to the west and south (in 
Dutch Nieuwe Delft). The new station was 
opened in 2015 – designed by Mecanoo – 
as a multifunctional building, housing a 
combination of the local municipal offices, 
spaces for intermodal transfers (train, car, 
bus, tram, bike) and parking facilities. The 
development of its surrounding areas still 
need to see its completion. Joan Busquets 
made a master plan for the entire railway 
zone in 2003. Since then, the real estate 
market has changed considerably. As a 
result, Busquets’ plan remains intact only 
partially and since 2012 it can no longer ful-
ly serve as a basis for urban development. 
A nice example of small station is in the 
city of Helmond in the Netherlands, where 
the train station became an urban regen-
erator for the surrounding areas and an 
occasion for improving the quality of the 
space. In this station project all elements 
of the surroundings of the station are being 
considered as an equal part of the project: 
parking areas, station plaza and art in pub-
lic space.

The “station of the future” will contin-
ue to provide access not only to railway 
transport but also to other urban modes of 
transport, both traditional (bus, bike, car…) 
and innovative (such as shared mobility 
solutions), serving as an intermodal node, 

  ▶
Euralille
Photograph by the author
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acting as a source of revenue for its manag-
er, slot into the urban fabric and life of the 
city, and becoming a destination for people. 
A main question arises: ‘which financial 
mechanism work the best for a station as 
a destination?’ This and other issues have 
been addressed in a French-Dutch debate 
that took place in Paris, illustrated through 
the various contributions in this book.

Station-City of the Future 
The station is in the network both a 
‘node’, for interchanges with other types 
of mobilities, and a ‘place’, to meet peo-
ple and to find different urban amenities.2 
The more strategic it is positioned in the 
city and its territory, the more it is play-
ing a pivotal role as a destination point/
place. “Walkability, attractiveness and 
public safety are key factors, but a good 
station also needs a full range of different 
programs in the area to attract people at 
different times of the week”, mentioned 
the architect Ton Venhoeven during 
the workshop in Paris. This means also 
to look for new financial mechanisms, 
governance models, business models 
and, last but not least, for value creation 
models. The Station-City interaction is 

the key for successful station projects 
as urban places (and not only as transfer 
machines). The governance and spatial 
interaction, that of course vary from city 
to city, has been explained and illustrat-
ed by the ‘open-station’ model3 LKKLset 
up by the Union International Chemins 
de Fer (UIC), a model including several 
degrees of openness of the station towards 
the city: 1-spatial, economic and deci-
sion making between the station and the 
urban permeability, 2-Interaction between 
Public/Private, 3-Functional mixite in the 
station, 4-removing station limits (station 
as part of the city), 5-station as a link to a 
global network (urban, commercial and 
transport networks).4 This means finding 
a good balance between the users’ needs 
(passengers, visitors and inhabitants) and 
clients’ expectations of the station with an 
optimal mix of transport related functions 
and other urban activities (such as com-
mercial activities or public facilities). This 
model has been recently updated by UIC 
by adding the layer of new technologies 
that could help the station to adapt to their 
users and their environments (the ‘smart’ 
station model). What can technology offer 
to improve the station’s function, making it 
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sustainable, more attractive, pleasant and 
efficient in the future? 

In line with these considerations, the 
stations of the future are not only places 
of passage but places of life. Furthermore, 
they need to become energy efficient 
and environmental friendly interchang-
es, and they need to cope not only with 
climate change but also with new mobility 
demands (Mobility as a Service) 5 and the 
increasing growth of users. This is true for 
all type stations: from main train station 
and airport-stations to secondary rail-met-
ro stations. In France, 10 million people 
pass daily in the 3,000 stations, and they 
will be 13 million in 2020. Patrick Ropert, 
Director of the Railway company SNCF 
Gares & Connexions, defines stations as 
“City boosters”,6 welcoming an increasing 
amount of people, becoming living spaces, 
with shops, nurseries, co-working areas 
and starred restaurants. Several railway 
stations at Île-de-France for example will 
become laboratories of urban innovations, 
a network of start-up of local services. If 
we look at the Netherlands, the number of 
passengers per day will grow from 440,000 
to 900,000 in all big stations among the 400 
stations in a relatively small country.7 This 
means that the station of the future has to 
deal with big numbers and most important 
with lack of space in dense urban areas. 
In 2010 NS Stations, the Dutch Railway 
company in charge of the station build-
ings, has started to measure pedestrian 
flows at train stations on a large scale 
using new technologies. “After seven of 
years of practice, we have made signifi-
cant progress in improving the design and 
operations by using a large amount of data 
on how people use train stations”, says 
Jeroen van der Heuvel station, developer 
at NS Stations. Therefore, other challeng-
es are: the integration with new technolo-
gies, automation and the use of data (such 
number of users), last but not least social 
equity and segregation. 

At the same time, designers are specu-
lating on station typologies as intermodal 
node that new urban strategies and new 
technology may construct. Several ex-
isting and future rail-metro stations and 
airport-stations have been presented dur-
ing the event in Paris, all linked to the new 
metropolitan challenges of the Randstad 
and the Grand Paris. A selection of these 
projects is illustrated in this publication. 



R
e

se
a

rc
h

 &
 E

n
q

u
ir

y
	

8
3

Notes

1 
Triggianese, M. Euralille 
twenty years on. OverHolland, 
[16/17], p. 111–139, mar. 2017.

2 
The Node-Place model was 
developed by Luca Bertolini 
and it was based on TOD 
(Transit-Oriented Develop-
ment) theory. For more infor-
mation about the Node-Place 
model, please read: Bertolini, 
L. 1999. Spatial development 
patterns and public transport:  
The application of an analytical 
model in the Netherlands. 
Planning Practice and 
Research, 14(2):199–210.; 
Bertolini, L. 2008. Station areas 
as nodes and places in urban 
networks: An analytical tool 
and alternative development 
strategies. In F. Bruinsma, 
ed., Railway development: 
Impacts on urban dynamics, 
pp. 35–57. Heidelberg: Phys-
ica- Verlag. For TOD theory, 
please read Cervero, R. 1998. 
The Transit Metropolis: A 
Global Inquiry. Washing-
ton, D.C.: Island Press.

3 
UIC Handbook on Smart 
Stations in Smart Cities 
(2017) Available on-
line: https://uic.org

4 
UIC Handbook on Railway 
Stations Adapting to Future 
Society (2013) Available 
online: https://uic.org

5 
The next revolution in mobility 
is based on the concepts of 
multimodal travel experience 
and mobility on demand 
(named Mobility as a service 
– MaaS). At its core, MaaS 
relies on a digital platform 
that integrates end-to-end 
trip planning, booking, 
electronic ticketing, and 
payment services across 
all modes of transporta-
tion, public or private.

6 
Patrick Ropert. City 
Booster: Les gares à l’aube 
d’une révolution (2017) 
éditions Débats Publics

7 
Based on the estimated 
growth of travellers, the 
Dutch company having the 
governmental task for the 
construction, maintenance 
and management of railway 
infrastructure, ProRail has 
been expanding infrastructure 
capacity to enable the higher 
frequencies. This includes 
quadrupling the lines for sev-
eral corridors and therefore 
transforming railway stations.
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Embassy of the Netherlands in Paris
Innovation Section and Economic Cluster

Strengthening the 
French-Dutch expertise 
on stations
Nico Schiettekatte
Joannette Polo
Marjo van Amerongen 

The Economic Section of the Embassy and the Innovation Department in par-
ticular, aims at strengthening technology, innovation and economic ties be-
tween France and the Netherlands. This is done by the organization of events, 
networking moments, missions and visits.  

In the field of public transport, both countries are in the midst of large infra-
structure projects. The Netherlands has recently renewed all of its bigger rail-
way stations to accommodate the ever-growing flow of commuters, students 
and tourists. These stations – Rotterdam, Arnhem, Breda, The Hague and 
Utrecht – all function as important junctions as the Dutch railways serve an esti-
mated one million travellers a day. France, on their part, is now deeply involved 
in an ambitious automatic transport network project, called “Grand Paris 
Express.” The aim is to build 68 train stations and to lay down 200 km of railway. 
It is the largest public architectural project in France since the great projects of 
former president François Mitterrand. By 2030, more than 95% of the Ile de France 
region’s residents will live no more than 2 kilometres away from a train station. 
All stations of the “Grand Paris Express” are designed by different teams of ar-
chitects, and although the majority is French, the diversity of these 37 teams is to 
be noted: they include Italian, Japanese, Swiss, English, Dutch and Austrian ar-
chitects. The Innovation Section and the Economic Cluster of the Embassy de-
cided to bring together some of the parties involved so that they may exchange 
their know-how and expertise. 

This is how the idea for the Franco-Dutch seminar and networking event 
“Stations of the Future” was born. It took place in Paris on the 15th and 16th of 
March 2018. It was discussed with the AMS Institute and with La Fabrique de la 
Cité, two parties that were brought together by the Embassy some years earlier 
which signed an MoU during the royal couple’s state visit in March 2016. They 
agreed the topic was very interesting also within their roadmaps and decided 
to join the project. The bilateral seminar was the occasion to celebrate their two 
year collaboration and to sign a new MoU.

Manuela Triggianese, main editor of this book, led the project and found the 
partners.

The seminar took place at the Atelier Néerlandais in Paris, which is part of the 
Embassy of the Kingdom of the Netherlands in France and serves as a platform 
for the Dutch creative and cultural sectors. The location is not only a place to 
(co)work, meet and present. The Atelier also assists entrepreneurs, providing 
practical support and advice in order to benefit from a better visibility on the 
French and the international markets. Furthermore, it hosts seminars and net-
working events in close collaboration with French and Dutch partners. 
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  ▼
Cartoon by Louise Plantin, 
visual note made in at the 
‘Gares du Futur/Stations 
of the Future’ event in 
March 2018
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In the 21st century clusters of well-con-
nected cities are becoming a reality in 
Europe, since the creation of the term 
megalopolis in 1961 by Gottmann, that de-
fined metropolitan areas with the following 
characteristics: big center of reference, 
the physical discontinuity of the urban 
settlement, the functional continuity of 
the network as independent to the minor 
urban settlements, the economic force.1 
According to Gregotti, despite of glo-
balization processes and the emerging 
informational society (also known as net-
work society), Gottmann’s previsions are 
influencing contemporary conditions in 
Europe.2 From ‘global’ cities to ‘mega-city’ 
regions, European metropolitan areas are 
facing new challenges, as the one to main-
tain and even strengthen their positions 
among the most attractive international 
cities. For this reason, they are making 
strategic plans on several urban scales, 
most of the time associated to the develop-
ment of their public transport corridors (rail 
and highway), such as for Great London, 
Greater Berlin, Ruhr area or Greater Paris 
Metropolis. The main objective of their 
plans is the sustainable development of 
the region’s economy and employment.

None of these European cities have 
a defined border, being the condition 
that makes them all comparable. In the 
Netherlands, the most important Dutch 
metropolitan area is called ‘Randstad’, a 
conurbation of four big cities - Amsterdam, 
Rotterdam, The Hague, Utrecht - and at 
least six smaller ones, which are linked by 
suburban extensions. Both the Randstad 

and the Greater Paris Metropolis, also 
known as the Grand Paris, have a long his-
tory of infrastructural planning and both 
are facing similar challenges to update/
upgrade their rail-metro networks and 
to densify the territory through strategic 
urban interventions situated along these 
corridors, most likely around existing or 
new stations, here called hubs. What is 
the role of the hubs as nodes and places 
along the networks of future metropoli-
tan areas? This question became also the 
starting point for the French-Dutch debate 
that took place in March at the Atelier 
Néerlandais in Paris.

If we look at the numbers, the urbanized 
Grand Paris has a surface of 170,000 ha and 
a population of 12M inhabitants. Its (ur-
ban) density is 70/HA. When compared to 
urbanized Randstad with a surface 108.000 
ha, population of 9M and the (urban) den-
sity of 83/HA, we see that these two urban 
realities or metropolis are rather similar.3 I 
will hereby give a brief introduction about 
the plans that these two countries are de-
veloping to cope with their urban challeng-
es: the Grand Paris Express project and the 
scenario of the Randstad 2040, that has been 
followed by the policy document of the fu-
ture of public transport towards 2040 in the 
Netherlands (in Dutch Toekomst openbaar 
Vervoer 2040).4 

Grand Paris Express
In the Grand Paris plan the focus is the cre-
ation of a public transport network (train/
metro) towards a better connection with 
the airports and TGV stations. The aim is 
to provide a framework to link the region’s 
main economic centres, as well to sup-
port local development with the network’s 
future stations as key points of focus. With 

The Randstad and Grand 
Paris: New Metropolitan 
Challenges

Delft University of Technology
AMS Institute

Manuela Triggianese
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halls in 1983, 1986, 1997 and 2008, a variety of 
other designers and engineers have been 
responsible for the plot-wise development 
in the proximity of the station. Each one 
adds a piece, closer and closer to each 
other. They do in multi-disciplinary teams 
more and more, hence professionals work 
increasingly synchronic. Nevertheless, 
disciplinary boundaries and plotlines are 
today as clear as they have been. The re-
sult is a fascinating clash of infrastructural 
and architectural presence. From an urban 
perspective, the area is highly connected 
by public transport, but poorly accessible 
by different means. From a human per-
spective, it is still not really vital, hardly 
designed to stay, let alone livable. In the 
midst of everything, humans move on an 
elevated walkway, colorfully repainted as 
a ‘rainbow path’ in 2016, as if they are on a 
assembly belt. People move as particles 
almost everywhere around the station, if 
anyhow they can move. In thousands a 
day, they flock in and out the metropoli-
tan station and, as said, more will come. 
Absorbing space, concrete and other re-
sources, it must also be a very unsustaina-
ble area. Change is near however.

Outdoors, the Bret pavilion is co-created 
in 2015. Inpatient people changed part of 
the area as a place to stay amidst wild flow-
ers. More gardens followed, again a similar 
team effort.11 Perhaps these are hipster 
places, but different people appropriate 
spaces too. They have their own percep-
tion and ideas. Indoors, public amenities 
serve travelers, tourist, congress visitors, 
knowledge workers, civil servants, offi-
cials etc. Are they able to change stations, 
hotel lobbies and office atria? Which teams 
will act first? If thousands will follow, our 
concern is to fully serve all desires and 
habits; present locals, hipsters, backpack-
ers and passers-by and every next group 
of unknown newcomers. People’s spaces 
overlap. The multi-layering of use, ap-

propriation and experience need com-
plex coalitions of interdisciplinary teams 
of professionals, including continuous 
input of users. We’re pushed together in 
the growing metropolises, and, at metro-
politan stations, the architectural, infra-
structural and urban comes together by 
nature. Here a real innovation district has 
emerged. Whereas the station has always 
been a space for many, it is about time to 
be approached and designed as such. The 
urgency is there. Stations are part of a 
larger network of public spaces, indoors – 
outdoors, and interlink other hybrid places 
and buildings. From a human perspec-
tive, it all makes sense. The more people 
flock to the city, the more move and stay 
at stations and/or elsewhere close-by. As 
such, from the observation that the whole 
is more than the sum of fixed demarcated 
elements, ever-changing human hubs are 
perfect settings for place-based inno-
vation in design and by design, because 
where people move society changes, and 
where strangers meet change takes place. 
At metropolitan stations change becomes 
spatial and physical: a transdisciplinary 
domain in which we act. Design is on-go-
ing!
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Manuela Triggianese
Tom Kuipers

Group B

Gateway Sloterdijk 2050

An Infrastructural Node 
in a Fragmented Area

Situated at the core of a multi-layered 
urban area with a typical industrial and 
business zone character,1 Amsterdam 
Sloterdijk station is located at the intersec-
tion of four different districts: Sloterdijk I 
(north-east, facing the harbour), Bos and 
Lommer (south-east, towards the city cen-
tre), Slotermeer (south-west, also known 
as the Nieuwe West area) and Sloterdijk 
II (north-west or Westpoort). It is also 
placed at the heart of the Brettenpark (or 
Brettenzone), the area that runs horizontal-
ly from the Westerpark to Spaarnwoude. 
The Brettenzone was already included by 
master planner Cornelis van Eesteren in 
his General Expansion Plan of 1934, as a 
functional green division between a resi-
dential area (Western Garden Cities) and 
industry (the Westelijk Havengebied). For 
the Structure Vision Amsterdam 2040, the 
Brettenzone is referred to as an ‘east-west 
gradient’ between culture and nature. The 
station building is located next to the mo-
torway and in an area where the municipal-
ity wants to realize more housing, hotels 
and public facilities. Sloterdijk centrum is 
also part of the City of Amsterdam’s new 
vision for a port city, published in 2017.2 
Does the building have to be converted 
into something else? Due to its interest-
ing multifaced urban character and as a 
major mobility hub in the fast-growing 
global metropolis of Amsterdam, the (re)
development of the Sloterdijk area is a 
major opportunity to support the City of 

Amsterdam’s major policy objectives on 
tourism, housing supply and future mo-
bility, while creating a vibrant and dense 
urban place. 

At the same time, the number of 
train passengers in all big stations in 
Amsterdam has been on the rise for many 
years, and this number will break records 
in the near future. Amsterdam Central 
Station now counts 185,000 passengers 
per day, in 2030 that will be 300,000. At 
Sloterdijk station, today around 50,000 visit 
the node, while in 2030 about 110,000 people 
will pass through the station every day. As 
a consequence, and in order to improve ac-
cessibility, safety measures and passenger 
flows, a large number of investments has 
been planned by the Dutch Railway man-
ager ProRail to overcome this situation: for 
example at Sloterdijk station, new park-
ing facilities for bicycles and new vertical 
connections (escalators). Looking at the 
different layers of the station building (the 
interior layout and the exterior connec-
tions), it becomes clear that Sloterdijk is 
a multimodal node with a very interesting 
integrated mobility system. Tram, buses 
(for long-distances), bike, train, metro and 
cars are currently crossing and parking at 
Sloterdijk. 

When considering mobility transitions, 
mass transit must be the spine of the 
transport system with bikes as the main 
first/last-mile mode. Policy should favour 
shared over single-use modes to prevent 
future traffic increase from automated ve-
hicles and align with the city’s aim to have 
only zero-emission vehicles by 2030.

Main Port for 
Netherlands Tourism

The primary goals for the development 
of a new strategy for Sloterdik Centrum 

group : Isabella Flore, Sabrina Menger, Benedetta Gatti, Lindsay 
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Fabrizia Berlingieri
Roberto Cavallo

Group C

Designing Transition: 
A continuous variety allowing 
chance

A paradigmatic shift: from 
an incremental transfer 
system to a relational hub

Since its completion in 1985, the current 
Sloterdijk station embodies the role of the 
railway terminal in the 20th century socie-
ty: a transfer machine. Built as one of the 
nodes of the infrastructural ring of urban 
expansion around the historical city,1 the 
station was envisioned as the cross point 
of the most used means of transport: mo-
torways and railways. The following devel-
opment of Sloterdijk station consisted of 
an incremental process of infrastructural 
additions, connected one another simply 
by discrete logistic opportunities. The 
doubling of the flyover, in 1997, modified 
the structure of the station due to the ac-
commodation of the new metro line; in 2003 
the direct connection between Zaandam 
and Schipol Airport, with the so-called 
Hemboog,2 inserted a disconnected du-
plication of the hub; later on the tram stop 
and the bus station moved from the front 
of the station (the current Orlyplein) to 
the Carrascoplein on the lower level. The 
growing demand for public transport, pro-
portional to the impetuous growth of the 
city, has gradually occupied more space 
– inside and outside the main hub – accord-
ing to the infrastructural needs, transform-
ing Sloterdijk into a complex urban system 
of routes at different levels and of connec-
tions between parts.

Contemporary tendencies: 
the role of Sloterdijk 

In the last decades, the development of 
new models of transport hubs constituted 
a very active research field, in which the 

Dutch results represent a point of refer-
ence. The national strategy about the 
renewal of the main railway stations con-
cerned indeed not only with the substitu-
tion of the previous nodes with increasing-
ly complex typologies, but generally with 
a deep requalification and urban develop-
ment of the related districts3. But the case 
of Sloterdijk seems to be an exception. 
Despite the municipal ambitions to attract 
new inhabitants to the area within few 
years and with several development plans,4  
the station itself sticks to its current con-
figuration: a complicated tangle of discon-
nected outputs. However, Sloterdijk rail-
way station has already changed its role 
within the public transport network in the 
metropolitan area of Amsterdam. It repre-
sents the city gateway from the west side, 
connecting the north and west lines from 
Alkmaar and Haarlem to the inner city and 
serving the crossing flows coming from the 
outskirts with those of the main infrastruc-
tural ring. A crossroad that also marks the 
change between transport modes: from 
private to public.

The common, the district 
and the negotiation: 
station as destination

The increasing centrality of Sloterdijk in 
relation to the metropolitan scale has led 
to new interests, emerging from private 
and public investments, for the develop-
ment of the area through densification. 
Yet, even if the urban profile of the dis-
trict will rapidly change, its core-engine 
claims for new strategies. As mentioned 
before, European and Dutch experiences 
in Transport Oriented Design concentrates 
urban development around transport 
nodes, seeking a coordinated and coherent 
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Wouter Oostendorp
Joran Kuijper

Group D

The new Green Belt

Initial suspicions
Amsterdam Sloterdijk station is a well lo-
cated train, metro, bus and bicycle station 
in between the train stations of Schiphol 
Airport, Amsterdam Lelylaan and 
Amsterdam Central Station. Its already 
strategically role in the transport network 
of today Amsterdam metropolitan region 
is of great importance for the upcoming 
years; Sloterdijk Station will become the 
key transfer hub of the newest urban ex-
pansion of Amsterdam: Haven-Stad. Not 
only this high level metropolitan urban de-
velopment will benefit of Sloterdijk station 
– this transport hub will also be of another 
great importance: connecting Amsterdam 
to the harbor area Westpoort and the 
more rural Zaandam area, north west of 
Amsterdam city center. Therefore, the 
Sloterdijk Station and its surrounding area 
has to undergo a metamorphosis: from 
a mono-functional office area towards a 
multi-functional urban centrality as a sub-
stantial part of the City of Amsterdam.

Grown over the years from a small train 
station as an answer to local mobility 
issues in the 1980’s, Sloterdijk Station 
became a regional massive mobility hub 
– an anonymous transfer machine in the 
mono-functional Sloterdijk area. Urban 
planning and transport planning devel-
oped on a very different pace over those 
past three decades. Sloterdijk station 
became an isolated entity characterized by 
massive infrastructures for train, car, bus, 
metro and tram, positioned in-between 
large office buildings.

Accessibility other than arriving by train 
or metro is problematic nowadays. Access 
points for the different modes of transport 

are scattered all over the station area. The 
different bus stations (local, inter-local and 
international) make it hard to find the right 
bus platform, not to speak about train track 
platforms in another station building that 
are apparently part of the same big train 
station. Several large bicycle parkings are 
located far from the train station entries. 
Therefore, to get to the train station vis-
itors have to cross several car-ways and 
change height levels. On top of this, the 
different modes of transport are located on 
different physical levels going in opposite 
directions for the same destinations.

Nevertheless, the daily amount of com-
muters increases drastically because of 
the already ongoing urban developments. 
Sloterdijk Station area already has trans-
formed into a multi-functional west gate 
for Amsterdam, unfortunately without real 
success. Sloterdijk is still an unattractive 
complicated multi-layered transport hub 
with unclear transport flows stacked upon 
each other and going in all directions.

Project Scenario | Approach
The design project is about the con-

nectivity and liveability of the Sloterdijk 
Station’s neighborhood in relation to its 
north east hinterlands and the harbor area 
Westpoort in between, focusing on the 
quality of the current public space and its 
connectivity towards other areas sur-
rounding the city.

Currently the station is an area of phys-
ical boundaries, disconnecting existing 
public spaces. There is a lack of clear 
distinctions of directions towards a (final) 
destination of the visitors. Way-finding is 
overly complicated.

The current residential developments 
together with the ever increasing number 
of tourist visiting the city of Amsterdam 
makes Sloterdijk area popular for hotels. 

group: Junquan Pan, Matteo Albertini, Alina Arnold, 
Gaia Calegari, Xue Kai, Omer Khalid, Dunja Krstić, 
Milorad Obradović and Yeqing Shang
































































	_GoBack
	_GoBack
	_GoBack
	_Ref535323161

