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IntroductIon

The railway station does not exist without its passengers. Those passengers are moving and are there-
fore mobile. They travel from door to door, passing through the railway stations. We can thus speak of 
mobile people and accessible stations. 

Mobility – The ability to move freely or be easily moved (Cambridge Dictonary, 2012).
If we speak of mobility we can say people are very mobile, and travel often and long distances.

Accessibility – Able to be reached or easily got (Cambridge Dictionary, 2012).
Railway stations that are easily reached and easy to walk through are accessible railway stations. Acces-
sibility is about having access to something (Boomen et al., 2012, p. 129).

Mobility and accessibility go hand in hand. This can be explained by the Land Use Transport Feedback 
Cycle: “The basics are simple: improvement of the traffic system results in an improved reachability of 
places. This increased accessibility does not yet say anything about mobility, it is just about the possibi-
lity to get from one place to the other. Well accessible places [...] lead to activities: people will live, work, 
shop, excercise and drink there. Because these activities are site specific, people need to travel from one 
place to the other. [Hence, those people get more mobile] Therefore it might be necessary to improve 
the traffic system, et cetera.” (Boomen et al., 2012, p. 131, translated by the author)

An important question is how accessibility and mobility have influenced the development at the places 
where the train ride starts and ends. Through history, the station has adapted itself to increased mobi-
lity and has aimed to increase its accessibility. This known trend leads to the research question of this 
history thesis: 

How did international European railway stations and railway station areas develop their spatial organi-
zation and change their facilities– from the first stations up until the present – in order to deal with an 
increased demand for accessibility?

This thesis thus does not concern architectural styles. It focusses on size, configuration and functions in 
the railway station as a result of the increased demand for accessibility. 

Boomen (2012) mentions the cycle of mobility and accessibility. The structure of this thesis is based on 
this cycle and the impact of those factors on railway station design. Figure 3 shows the Railway station 
accessibility cycle. It is a loop which has been followed over and over again over the last centuries. “As 
prosperity increases and incomes rise, people want to travel further and faster (Pol, 2002, p.10).” This  
trend has roughly ceaselessly continued in the history of railway stations. With increased number of 
passengers the demand for accessibility rises. This will result in adaptation of rail timetables and train 
capacities. With more and bigger trains, more people will be able to reach the station and in a shorter 
time span. Hence, the accessibility of the station increases. Consequently the need arises to adapt the 
railway station to that change: the station might need to be enlarged, the functions in it should possibly 
change or increase in number, the configuration of all station elements and the connection with other 
transport modes should perhaps be improved. Finally, an upgraded railway station is likely to be more 
attractive for passengers to use, and as a result the passenger number will increase again, closing the 
cycle of railway station accessibility. 

The chapters in this thesis follow the steps in this cycle. The first chapter is part of step (3) “transport 
innovation” of the Railway station accessibilty cycle, and covers the situation of railway tracks and the 
positioning of the railway station accordingly. The costruction of railway tracks is part of transportation 
network innovation and is a result of an increased demand for regional and national accessibility. 
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IntroductIon

Chapter 2 on railway station typologies explains how railway networks define the shape and main or-
ganisation of the railway station building. This chapter is meant to provide knowledge on why the main 
organisation of railway stations differ from each other, and provides a basis for understanding the fol-
lowing research and analysis of the thesis. 

Chapter 3 covers both step (4) “Time space convergence” and (5) “Increased number of passengers”. The 
increased amount of operating trains is a result of increased space on railway tracks and measurements 
taken to improve the timetables. The amount of operating trains and railway passengers are very closely 
related. 

Part (5) “Spatial adaptation” is covered in the three final chapters: chapter 4 explains the spatial adap-
tation of the platforms, chapter 5 the adaptation of the railway station building and chapter 6 how the 
railway station is connected to other modes of transport in order to improve accessibility.

Special thanks to Benthem Crouwel Architects, for providing plans and drawings of the Amsterdam 
Central Station design for 2020.

Special thanks to Charlotte van Wijk, for her advice during the production of this thesis.
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Figure 4 Amsterdam Central Station



Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.
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The first experiments with steam trains were in England 
around 1800. After its success in coal mines, people won-
dered if this new technology would be suitable for freight 
transport at large distances (Horst et al., 2008, p. 3).

By introducing the railroads, railway stations emerged: all 
the passengers had to be directed to their train and had to 
have some shelter while waiting for their train to depart. 
Buildings like railway stations have never been necessary 
before, and people had to think of a way to deal with this 
completely new type of building. 

The development of the railway network passed several 
stages. The 1920s were the peak period for railway develop-
ment. After this peak period, use of the trains and the railway 
network did not grow. “Since the 1930s the railway network 
has not grown globally, and has contracted locally. Especi-
ally after the Second World War, the train’s lower flexibility 
than that of the car and lower speed than that of the airpla-
ne has proved fatal for it […]” (Bertonlini et al., 1998, p. 21-
22). Currently, however, the positive image of the railways is 
growing. Eventhough it has a lower flexibility, the negative 
image of the car and airplane have grown due to their envi-
ronmental impacts and congestion on the roads. This may 
lead to “to the advent of ‘a second railway age’”(Bertonlini 
et al., 1998, p. 21-22). This comeback also has to do with the 
development of the high speed train (HST). The HST was first 

implemented in Europe with the development of the TGV 
(Train à Grande Vitesse) and the opening of the Paris-Lyon 
line in 1981. “In the meantime, other European countries 
had begun to develop their own high-speed systems, […] 
for example the German Inter City Expres (ICE) introduced in 
the 1980s. […] With the expansion of the railway network in 
France, Germany and other countries, a European network 
has gradually come into existence […].”(Trip, 2007, p. 4)

To understand the general set up of a railway station, it is 
necessary to comprehend the impact of the geographical 
situation of the railway network on the organization of the 
station. The location and direction of railway tracks serving 
the railway station determine the station’s typology (chapter 
2), as well as the way railway lines are used. 

The railway system in Great Britain is the oldest in the world: 
the world’s first locomotive-hauled public railway opened 
in 1825. The United Kingdom has the 18th largest railway 
network in the world and it is one of the densest rail net-
works. London can be considered the leading city in railway 
station building. Most of the railway stations in London were 
already built around 1850 (Lagrou, 2003, p. 10).

Chapter 1   Development of the rail network and the location of stations

The British Railway network and St Pancras 
Station

Figure 4 Amsterdam Central Station 1981
Figure 4 Amsterdam Central Station



Figure 5 Railway tracks and station location in the city
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The start of the life of St Pancras Station started with the de-
cision to hold the second International Exhibition of 1860 
in London. This meant the city would have to deal with an 
extraordinary amount of traffic into the city. “It was clear, 
before the Exhibition opened, that the Great Northern Line 
would be quite unable to cope with the traffic that would 
have been expected, quickly became grossly overcrowded 
[…]” (Simmons, 1968, p. 16). This issue resulted in the de-
cision to build an additional railway station in the city of 
London: St Pancras Station. It was to be situated between 
Kings Cross Station and Euston Station, both very close to  
the St Pancras site (see figure 5 and 8). The railway lines 
leading to St Pancras Station penetrated the city from the 
north. St Pancras Station was first opened to traffic in the 
early morning of 1 October 1868.

With the rise of operating high-speed trains in Europe during 
the 1980s, Great Britain did not want to be left behind. The 
first purpose-built high-speed rail line in Britain was the 
Channel Tunnel Rail Link.  “In March 1993, the government 
announced its preferred [high speed] route for the CTRL 
[Channel Tunnel Rail Link] with two options for the London 
terminus, King’s Cross or St Pancras. […] In developing the 
proposals for St Pancras as an alternative to King’s Cross, a 
large range of schemes was considered and reported to the 
government […]. The Secretary of State for Transport, the Rt 
Hon. John McGregor, announced the government’s decisi-
ons on 24 January 1994 and confirmed the choice of St Pan-
cras as the London terminus” (Lansley, 2012, p. 53). Eurostar 
services started operating out of St Pancras International on 
14 November 2007. 

In the following chapters, we will see that the decision to 
make St Pancras Station the terminus station for internatio-
nal high speed trains completely changed its functions, size 
and organization. 

.

Compared to the other European countries, the Netherlands 
very slowly developed their own railway network (Feddes, 
2012, p. 146). At the time the railroad concept is introduced 
in the Netherlands, in Britain, for example, the railroad had 
already transformed into a decent transport system (Saal et 
al., 1983, p. 9).

A reason for this late rise in railway transportation may be 
that the Dutch waterways, numerously present in Dutch ci-
ties, were often used for the transport of both passengers 
and freight. “The majority of the canals were owned by the 
municipalities of the cities that were connected together in 
this network. To them, the construction of the railway me-
ant that the value of their capital would be undermined. 
Hence, they undertook no initiatives to stimulate construc-
tion during the first decades of the railway”(Cavallo, 2008, 
p. 33-34). In the end, the advantages of the train resulted in 
the fact that waterway traffic was primarily used for goods 
transport and barely for passenger transport (Horst et al., 
2008, p. 5).

In 1839 the first railway in The Netherlands was opened 
between Amsterdam and Haarlem. This event took place 
after almost a decade of discussion about the use and ne-

cessity of railroads, and the routes which would have been 
eligible for a railway connection.

The terminus station Willemspoort (1843) was situated at 
the end of the track in Amsterdam. After the first railway 
track between Amsterdam and Haarlem was finished, the 
construction of another railway track between Amsterdam 
and Utrecht began. Station Weesperpoort was situated at 
the end of that railway track, at the eastern side of Amster-
dam. “The venture was successful and within a few years the 
line from Willemspoort was extended to Leiden (1842), The 
Hague (1843) and Rotterdam (1847)” (Schmal, 2003, p. 33). 

It is in the location of Willemspoort and Weesperpoort (see 
figure 5) in the city of Amsterdam that we can see a signi-
ficant difference with the location of St Pancras Station in 
Londen. While Willemspoort and Weesperpoort were built 
on the edges of the city, St Pancras Station was boldly placed 
in the middle of it.

Saal clearly explains the reason for this different approach: 
“The speed and length of the vehicles […] only allow for mo-
derate slopes and large curves. It is mainly because of this 
reason the railroad is not suitable for penetrating in the city, 
at least not at the expense of major interference in the built 
environment. Only in Great Britain, where railroad compa-
nies had enough money […], and in the United States, that 
have broad and straight axis in the city as a result of the 
‘checker board pattern’, railroads were extended deep into 
the city. In the Netherlands, and elsewhere in Europe, where 
cities also have a clear rampart, the railroads remained out-
side the city for the time being” (1983, p. 12, translation by 
the author). 

Shortly after 1880 the last connections in the Dutch railway 
network were being made. In twenty years time the railways 
have grown into the backbone of passenger transport (Saal 
et al., 1983, p. 27). In this period, Amsterdam Central Station 
was opened. Amsterdam Central Station was built for two 
reasons:

Firstly, in 1860 the Dutch government commissioned a new 
link between Amsterdam and Zaandam. This meant that 
Amsterdam needed a third terminus station, next to the 
existing terminuses Willemspoort and Weesperpoort. “For 
several reasons, it was impossible to end this new line in one 
of the two existing stations. The nightmare of having three 
terminus stations came too close to reality and the city rejec-
ted the idea”(Cavallo, 2008, p. 106).

Moreover, in 1860 the government introduced the ‘Spoor-
wegwet’ (Railway Law). Among other things, the aim of the 
law was to create a national railway network without inter-
ruptions (Saal et al., 1983, p. 17). Especially in Amsterdam 
this became an important issue, since it had two facing ter-
minus stations. Therefore, instead of building a third termi-
nus, it made sense to combine the existing lines Haarlem-
Amsterdam and Utrecht-Amsterdam with the new line 
Amsterdam-Zaandam, and built Amsterdam Central Station. 
However, the exact location of the new railway station was 
something officials had difficulty to agree on.

”[...] it turned into a fierce controversy: the connection in 
Amsterdam” (Feddes, 2012, p. 152, translation by the aut-

The Dutch Railway network and Amster-
dam Central Station

Figure 5 Railway tracks and station location in the city

Amsterdam 1843

Willemspoort Willemspoort Willemspoort

Weesperpoort

Euston stEuston st

Lehter BF Lehter BF Lehter BF
Berlin HBF

Berlin wall

Lehter StadtBF Lehter StadtBF

Euston stEuston st Euston st Euston st

King’s CrossKing’s CrossKing’s Cross King’s Cross King’s Cross

St Pancras stSt Pancras st St Pancras st St Pancras st

Weesperpoort Weesperpoort

Amsterdam CS Amsterdam CS Amsterdam CS

London 1843

Berlin 1843

Amsterdam 1860

London 1860

Berlin 1860

Amsterdam 1876

London 1876

Berlin 1876 Berlin 1890

Amsterdam 1970Amsterdam 1890

London 1970London 1890

Berlin 1970

Amsterdam 2012

London 2012

Berlin 2012

Euston station was opened in 1837

Willemspoort and weesperpoort were 
opened in 1837

Willemspoort was closed in 1878
Amsterdam CS was opened in 1889

King’s Cross station was opened in 1852 St Pancras station was opened in 1868

Lehrter Bahnhof was opened in 1871 Lehrter Stadtbahnhof was opened in 
1882

Berlin Hauptbahnhof was opened in 
2006



Figure 6 Lehrter Bahnhof and Lehrter Stadtbahnhof, map of 1940 (Preuss, 2007, p. 23)

Figure 7 Map of Amsterdam viewing the railway lines and Amsterdam Central Station (Feddes, 
2012, p. 148)

Figure 8 Euston station, St Pancras station and King’s Cross station
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hor). “The debate about where and how the new station had 
to be built took at least 10 years” (Cavallo, 2008, p. 106). Of-
ficials were mostly concerned with the interests of the har-
bor and its goods transport. Passenger traffic barely played 
a part in the discussion. “The Dutch government even con-
sidered a central passenger station an ‘unnecessary luxury 
that cannot be found in any European capital’” (Oxenaar, 
1989, p. 10, translation by the author). Eventually, the de-
cision was made to place the central station next to the IJ 
(see figure 5 and 7). “The main reason for this decision had to 
do with the increase in navigation in the port of Amsterdam 
and the important support of the railway network being 
close to it”(Cavallo, 2008, p. 107).

This meant the intended location of Amsterdam Central Sta-
tion contradicted with the earlier tendency to build railway 
stations at the edge of the city. Instead, Amsterdam Central 
Station would be placed at the most prominent position of 
the city. This location was rejected by a lot of people, clai-
ming it would harm the city’s view at the harbor. At only 
one point the decision honoured the wishes of the city: for 
goods transport a railway station was build in the Rietlan-
den, to allow Amsterdam Central Station to only be used for 
passenger transport.

From 15 May 1878 onwards the line Zaandam-Amsterdam 
was used and already at 15 November of the same year 
the line from Zaandam was extended to a temporary sta-
tion called Westerdok. Station Willemspoort was therefore 
closed in the same year.  In 1880, when the connection with 
the railway line to Utrecht was finished, Westerdok became 
the first central station. During that time Amsterdam Central 
Station had to be build. It was opened in 1889 and station 
Westerdok was closed. 

The first railway line in Germany was built in 1840, very short-
ly after the first railway line was opened in the Netherlands 
(1839). The line connected Frankfurt, Mainz and Wiesbaden. 

“It was in Berlin [the biggest hub in Germany with an impor-
tant political role in Prussia] that the many advantages of the 
railway network could be fully appreciated” (Roth, 2003, p. 
6). This was because, “Berlin, the isolated capital of Prussia 
and later of Germany as a whole, was separated by long dis-
tances from other political centers and commercial regions 
of Germany. Therefore, railways were a necessary prerequi-

site for its further development” (Roth, 2003, p. 7).

Adolf von Hansemann built the Lehrter Railway from Berlin 
to Lehrte in 1863. The Lehrter Bahnhof was opened in 1871. 
Local transport was introduced with the built of the ring line 
in the years between 1871 and 1877 and the construction 
of an interior East-West connection in 1882. This local trans-
port is called the ‘Stadt-bahn’ (‘S-bahn’). At the site near the 
Lehrter Bahnhof (which served (inter)national trains), the S-
bahn had its own station called Lehrter Stadtbahnhof, which 
opened in 1882 (see figures 5 and 6).

Although the number of passengers on these rail lines rose 
quickly, their initial purpose was to serve military and com-
mercial needs in the years around the unification of the 
country in 1871.

Over a hundred years later, the reunification of Germany 
triggered new events in Berlin. After the demolishment of 
the Berlin Wall in 1989, Berlin had the opportunity to rede-
sign the railway infrastructure of the city. “In order to impro-
ve the access of the inner city, the German railway-company, 
DB and the City of Berlin chose to supplement the existing 
east-west line by a new north-south rail connection through 
the centre of the city” (Pol, 2002, p. 84). The motive for this 
transformation in the transport network was not just about 
increasing the capacity, it was also an intent to shorten tra-
vel times in order to compete with cars and aircrafts (Preuss, 
2007, p. 10). The new railway concept, also called the 
mushroom concept, has a T-form pattern of the main rail-
infrastructure (see figure 5). A large part of the new north-
south railway connection was being laid underground. The 
former Lehrter bahnhof, which from now on is called Berlin 
Hauptbahnhof is located at the junction of the north-south 
and east-west line. 

The new central station for Berlin was to be placed in a com-
pletely vacant area. The urban planners and architects there-
fore had a lot of freedom to realize their vision of what the 
new central station for Berlin should be. On 31 January 2006, 
the North-South connection was in-officially opened. The 
Berlin Hauptbahnhof was opened on 26 May 2006. 

Compared to the cities of London and Amsterdam, Berlin 
has had the most development of the railway network in re-
cent years.  Preuss mentiones: “In keiner anderen deutschen 
Stadt veränderte sich in den letzten 20 Jahren die Eisenbah-
nlandschaft so stark wie in Berlin“ (2007, p. 165).

The German Railway network and Berlin 
Hauptbahnhof

Figure 6 Lehrter Bahnhof and Lehrter Stadtbahnhof, map of 1940 (Preuss, 2007, p. 23)

Figure 7 Map of Amsterdam viewing the railway lines and Amsterdam Central Station (Feddes, 
2012, p. 148)

Figure 8 Euston station, St Pancras station and King’s Cross station
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Chapter 2 Station typologies as a result of the railway network

Now that we determined the location of the railway stations 
with respect to the city and the railway lines, we are able to 
categorize the railway stations according to their station ty-
pology. The position of the station building and platforms in 
relation to the railway tracks and the station’s primary con-
figuration are determined by whether the track ends at that 
station or continues, the way several tracks come together 
at that station etc. 

Stations can be placed into four different categories:
• The first is the terminus station. This type of station is 

placed at the end of a railway track. Generally, the stati-
on building is placed perpendicular to the railway track. 

• A through station is placed along a railway line. This is 
the most common station typology. The station buil-
ding is placed on one side of the railway track, or placed 
between two railway tracks. 

• A crossing station is a result of two railway tracks cros-
sing each other. Most of the time the crossing tracks lay 
on different heights, so the station will also have several 
levels. In this case, the crossing railway tracks themsel-
ves are not connected. 

• Finally, it is possible for a station to have several typolo-
gies combined. 

The station typology is often already visible in the direction 
of the tracks and situation of the station building in relation 

to the tracks (see figure 11, 12, 13).

The station typology has a significant impact on the confi-
guration of platforms and functions within the railway sta-
tion building. This chapter therefore clarifies the station’s 
interior development as described in the following chapters. 
  

Ever since the opening of St Pancras Station, the station has 
remained a terminus station (see figure 10). Although new 
railway tracks were added during the years, the tracks were 
extended or redirected, resulting in the conservation of the 
terminus station. 

To clarify the development of the station typology of Am-
sterdam Central Station it is interesting to have a look at its 
precursors: Willemspoort Station and Weesperpoort Station, 
which were both terminus stations (see figure 10). When the 
lines of Willemspoort and Weesperpoort were extended 
towards Amsterdam Central Station in 1889, Amsterdam 
Central Station received trains from both the east and west 
direction. Those trains all used Amsterdam Central Station 
as a terminus station. Therefore - even though Amsterdam 
Central Station looks like a through station, with its building 

St Pancras station

Amsterdam Central Station

Figure 9 St Pancras Station with in the front the St Pancras Hotel



Figure 10 Station typologies related to railway tracks and station location in the city
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location along the railway tracks – it is in fact a double head 
station. This changed when in 1961 the first trains no lon-
ger used Amsterdam Central Station as a terminus station. 
At that time the trains from Zandvoort to Maastricht and 
vice versa stopped in Amsterdam Central Station, and conti-
nued their journey afterwards. Since, several trains continue 
their journey after stopping in Amsterdam Central Station; 
the rest of the trains still use Amsterdam Central Station as 
a final destination. We can therefore consider Amsterdam 
Central Station a combination of a double head station and 
a through station. 

The Lehrter Bahnhof used to be a terminus station. The (in-
ter)national trains arrived from the north side at the station. 
The Stadtbahnhof lay next to it and was a through station. 
Since the ´Stadtbahnhof´ (with its city trains) was nearby, 
travellers had the possibility to change trains here and tra-
vel in the East and West direction as well with the ´S-bahn‘. 

However, they were stilll two separate station buildings and 
cannot be considered one transfer point. 

When the Lehrter Station was renovated (starting 8 May 
1996) and became the Berlin Hauptbahnhof in 2006, the sta-
tion typology changed from a terminal station in a so called 
`Turmbahnhof´ (Preuss, 2007, p. 16). Preuss (2007, p. 16) ex-
plains a ‘Turmbahnhof’ is a special kind of crossing station, 
since the rail lines cross each other nearly perpendicular. 
This means that the north-south tracks and east-west tracks 
can only be connected to each other with large curved track 
connections. However, those connections were not provi-
ded in Berlin Hauptbahnhof. 

Both extending the tracks of the Lehrter Bahnhof to the 
south side and combining the Lehrter Bahnhof with the 
Stadtbahnhof thus completely changed the typology of the 
station (see figure 10). We will see that this new station typo-
logy also completely changed the configuration inside the 
station building. 

Berlin Hauptbahnhof

Figure 10 Station typologies related to railway tracks and station location in the city
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.

The Lehrter Bahnhof used to be a terminus station. The (in-
ter)national trains arrived from the north side into the sta-
tion. The Stadtbahnhof lay next to it and was a through stati-
on. Since the ́ Stadtbahnhof´ (with its city trains) was nearby, 
travellers had the possibility to change trains here and travel 
in the East and West direction as well with the ´S-bahn‘. Ho-
wever, they were stilll two separate stations, they can not be 
considered one transfer point. 

When the Lehrter Station was renovated (since 8 May 1996) 
and became the Berlin Hauptbahnhof in 2006, it changed 
from a terminal station in a so called `Turmbahnhof´(Preuss, 
2007, p. 16). Preuss (2007, p. 16) explains a ‘Turmbahnhof ’ 
is a special kind of crossing station, since the rail lines cross 
each other nearly perpendicular. This means that the north-
south tracks and east-west tracks can only be connected to 
each other with large curved track connections. However, 

those connections were not provided in Berlin Hauptbahn-
hof. 

Basically , what happened is that both extending the tracks 
of the Lehrter Bahnhof to the south side and combining the 
Lehrter Bahnhof with the Stadtbahnhof completely chan-
ged the typology of the station (see figure 10). We will see 
that this new station typology also completely changed the 
configuration of the station building. 

.

It is important to consider, when we have a look at the con-
figuration of platforms and functions in the station (chapter 
4 and 5), that the three stations each have a different station 
typology. It is of such an impact that the station typology is 
often visible in the tracks and situation of the station buil-
ding in relation to the tracks (see figure 11, 12, 13).

Conclusion

Figure 11 St Pancras station Figure 12 Berlin Hauptbahnhof in construction
(Preuss, 2007, p. 102)

Figure 13 Amsterdam Central Station

Berlin Hauptbahnhof





Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.
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Chapter 3  Number of train travelers and operating trains

As mentioned in the introduction of this thesis, the demand 
for accessibility is both a trigger for developing the railway 
system (including for example railways, stations, trains and 
timetables) and a result of an improved railway system (see 
figure 3). Sheppard explains: “The railways have not only 
responded to the demand for transport, but have mostly 
created that demand as well” (1996, p. 28, translation by the 
author). This means that when the amount of trains rise, as 
a result the amount of passengers will rise. Passenger num-
bers, however, not only rise as a result of increased accessibi-
lity. The growth of the population in the city and/or country 
contribute to this as well. The increased number of passen-
gers, in turn will trigger a rise in operating trains. Because 
the amount of operating trains and passenger numbers in-
fluence the railway station design, we will have a look at the 
development of these factors in this chapter. 

.

In 1870 St Pancras Station received no more than a dozen 
suburban trains each weekday.  From then up until now, this 
number has grown to 960 trains each weekday in 2012 (see 
figure 17), of which 35 international trains. Yearly passenger 
numbers have also risen from 170,925 passengers in 1872 
to 22,031,588 passengers in 2012 (see figure 16). Especially 
after the opening of the new St Pancras Station in 2007, the 
number of passengers skyrocketed in comparison to the 

previous years. This increase is to be contributed to the in-
troduction of international trains serving St Pancras Station. 
The decline in passenger numbers in the years 2002 until 
2007 can most likely be contributed to the fact that St Pan-
cras Station was renovated at that time to become St Pan-
cras International Station. 

.

While passenger numbers and the amount of operating 
trains increased at St Pancras Station, the same happened in 
the Netherlands (see figure 16 and 17). Especially the electri-
fication of the railways in the 1920s contributed to an incre-
ase in operating trains. Despite the disadvantages of electri-
fication (such as the costs of catenaries and new material), it 
was able to provide a strict timetable with intervals of half, 
whole or two hours. After electrification of the line Amster-
dam-Rotterdam in 1927, the results were satisfactory and in 
the 1930 they extended the electrified net. It is reasonable 
to expect that electrification in the Netherlands has resulted 
in an increase of railway passengers. 

Since the end of the 1920s the railways dealt with competi-
tion of road traffic. They attempted to fight this competition 
by expansion of their service (Saal et al., 1983, p. 76). With 
the vision “Spoor naar ’75”, which was developed during the 
1960’s, the railways aimed for a strict timetable and an incre-

St Pancras Station

Amsterdam Central Station

Figure 14 St Pancras station view from first level on ground floor passageway



Figure 16 Number of passengers each year

Figure 15 Amsterdam Central Station june 1967 start of the vacation for construction workers ‘bouwvak’

Figure 17 Number of passengers on each  average workday
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ased number of trains during rush hours (Saal et al., 1983, p. 
108). According to Saal the execution of these plans resulted 
in a constant growth in passenger numbers (1983, p. 109). 
Passenger growth can of course also be partly contributed 
by the upcoming negative image of the car.

This trend of increasing passenger number during the 1960s 
seems to continue, even in the future. At the moment the 
Dutch railway company is developing a plan called “Hoog-
frequent Spoorvervoer”. The aim of the plan is to put in extra 
trains at the busiest tracks. This means Amsterdam Central 
Station will have to deal with even more departing trains 
in the future: 1,008 trains in 2020 compared to 787 trains 
in 2012. The forecast for the number of people using Am-
sterdam Central Station in 2020 (including passengers from 
other public transport systems) is 300,000 people per wor-
king day. 

It is interesting to see that Amsterdam Central Station cur-
rently serves over two times as much passengers than St 
Pancras Station. Although St Pancras Station serves less pas-
sengers than Amsterdam Central Station, more trains depart 
from St Pancras Station. We will see in the following chapters 
if that difference is visible in the size and configuration of the 
two stations. 

For the Lehrter Bahnhof, unfortunately, the passenger num-
bers and amount of serving trains are missing. However, we 
can compare the current Berlin Hauptbahnhof with the cur-
rent situation of the other two stations. 

The new Berlin Hauptbahnhof was expected to accommo-
date 240,000 passengers a day in 2010 (Pol, 2002, p. 87) and 
was designed for a number of 300,000 passengers per day 
(Preuss, p. 104-105). Since 28 May 2006 the station serves 
about 1600 trains a day, of which 478 (inter)national trains 
and 1122 S-Bahn trains (Preuss, 2007, p. 156).

If we only look at the (inter)national trains, Berlin Haupt-
bahnhof currently serves less trains (478) than Amsterdam 
Central Station (787) and St Pancras Station (960). In chapter 
4 we will see if that has an impact in the number of platforms. 
Every weekday, Berlin Hauptbahnhof deals with 240,000 
passengers, Amsterdam Central Station with 250,000 pas-
sengers and St Pancras Station with about 66,000 passen-
gers. It is interesting to compare the increase of these pas-
senger numbers and operating trains with the development 
of the station surface and configuration. Chapter 5 will pro-
vide this comparison. 

Berlin Hauptbahnhof

Conclusion

Figure 16 Number of passengers each year

Figure 15 Amsterdam Central Station june 1967 start of the vacation for construction workers ‘bouwvak’

Figure 17 Number of passengers on each  average workday
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Figure 18 Number of departing trains on an average workday

ased number of trains during rush hours (Saal et al., 1983, p. 
108). According to Saal the execution of these plans resulted 
in a constant growth in passenger numbers (1983, p. 109). 
Passenger growth can of course partly be contributed by the 
upcoming negative image of the car.

This growing trend of the 1960s seems to continue. At the 
moment the Dutch railway company is developing a plan 
called “Hoogfrequent Spoorvervoer”. Aim of the plan is to 
put on extra trains at the busiest tracks. This means Amster-
dam Central Station will have to deal with even more de-
parting trains in the future: 1.008 trains in 2020 compared 
to 787 trains in 2012. The forecast for the number of people 
using Amsterdam Central Station in 2020 (including passen-
gers from other public transport systems) is 300.000 people 
per working day. 

It is interesting to see that currently Amsterdam Central Sta-
tion serves over two times more passengers than St Pancras 
Station. Although St Pancras serves less passengers than 
Amsterdam Central station, more trains depart from St Pan-
cras Station. We will see in the following chapters if that dif-
ference can be seen in the size and configuration of the two 
stations. 

.

For the Lehrter bahnhof, unfortunately, the passenger and 
train numbers are missing. However, we can compare the 
current Berlin Hauptbahnhof with the current situation of 
the other two stations. 

The new Berlin Hauptbahnhof was expected to accommo-
date 240.000 passengers a day in 2010 (Pol, 2002, p. 87) and 
was designed for a number of 300.000 passengers per day 
(Preuss, p. 104-105). Since 28 May 2006 the station serves 
about 1600 trains a day, of which 478 (inter)national trains 
and 1122 S-Bahn trains (Preuss, 2007, p. 156).

.

If we only look at the (inter)national trains, Berlin Haupt-
bahnhof currently serves less trains (478) than Amsterdam 
Central Station (787) and St Pancras Station (960). In chapter 
4 we will see if that has an impact in the number of platforms. 
Berlin Hauptbahnhof every weekday deals with 240.000 
passengers, Amsterdam Central Station with 250.000 pas-
sengers and St Pancras Station with about 66.000 passen-
gers. It is interesting to compare the increase of these pas-
sengers and operating trains with the development of the 
station surface and configuration. Chapter 5 will show the 
outcome of this comparison. 

Berlin Hauptbahnhof

Conclusion
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Chapter 4  Spatial adaptation of the platforms as a result of increased accessibility and in   
   order to improve mobility

As shown in chapter 2, the railway network and the location 
of the railway station in the city have had a direct impact 
on the station typology. That typology in turn creates li-
mits in the configuration of the platforms and the way the 
platforms are reached by the passengers. But the amount 
of passengers and the amount of trains serving the station, 
influence the platform design as well. Intensification of traf-
fic and increase of (transferring) passengers influence the 
configuration and size of the station. To deal with this incre-
ased mobility, the platform capacity had to be increased by 
adding more platforms or increasing the size of them. 

“Halfway the 19th century the station had developed itself 
into a building with two components: the train sheds and 
the platforms, purely functional elements, and the buil-
dings, that had to offer some level of comfort” (Sheppard, p. 
15, translation by the author). This chapter clarifies the deve-
lopment - in configuration, size and access - of the platforms 
of each case study station. The next chapter will deal with 
the station buildings.

  

The platform level of St Pancras Station is lifted above street 
level. “It was not, as the myth has it, built upon a podium 
to be in a more prominent position than King’s Cross. The 
reasons for the height of St Pancras above street level are en-

tirely explicable – and ingenious” (Lansley, 2012, p. 15). The 
platform level of St Pancras Station was raised in order to be 
able to cross the Regent’s Canal. But raising the platform le-
vel also had an advantage to the urban fabric. With the re-
sulting open space underneath the platforms, the ground 
floor level could still be used for traffic purposes and storage 
space. The following chapter will further explain the use of 
this undercroft space of St Pancrs Station. 

As visible in figure 10, St Pancras Station was designed as 
a terminus station when it was built in 1868, and it has 
remained a terminus station ever since. We can clearly see 
this station typology in the floor plan of the platform level 
(see figure 20). The railway tracks end under the train shed 
and the platforms are connected with each other by perpen-
dicular placed platform. 

The roof of St Pancras Station was a very special element of 
the railway station, because at the time the roof was built, 
in 1869, it was the biggest iron structure in the world. It was 
designed by W.H. Barlow.  The roof is 30.45 meters high, 
213.4 meters long, and its width is about 73.15 meters. At 
the time, the roof spanned all the platforms, rails and a cab 
stand. Barlow decided to design a single span roof because: 
“as the station has been built, the whole working area is 
free from obstruction of any kind, and the Company may 
make any alterations in the arrangements of the lines and 

St Pancras station

Figure 19 Platforms of St Pancras station at level 1, picture taken around 1880. Before the building of additional platforms 
after 1890. The left rail tracks were used for storing carriages (Simmons, 1968, p. 6)



St Pancras Station 1876

Lehrter Bahnhof 1876

Figure 20 Development of railway stations and their platform levels

St Pancras Station 1890

Lehrter Bahnhof and Lehrter Stadtbahnhof1890 Lehrter Bahnhof and Lehrter Stadtbahnhof 1970

Amsterdam Central Station 1890

St Pancras Station 1970

Amsterdam Central Station 1970

Ground floor plan

Ground floor plan

Ground floor plan

Ground floor plan Ground floor plan

Ground floor plan

Ground floor plan

Station typology: double terminus station

Station typology: terminus station Station typology: terminus stationStation typology: terminus station

Station typology: terminus station (Lehrter bahnhof) Station typology: terminus station (Lehrter Bahnhof) and through station 
(Lehrter Stadtbahnhof)

Station typology: terminus station (Lehrter Bahnhof) and through station 
(Lehrter Stadtbahnhof)

Station typology: double terminus station and through station

Ground floor plan

First floor plan (level +1)

First floor plan (level +1)

First floor plan (level +1)

First floor plan (level +1) First floor plan (level +1)

First floor plan (level +1)

First floor plan (level +1)

Cross section

Cross section Cross sectionCross section

Cross section

First floor plan (level +1)



2525

Berlin Hauptbahnhof 2010

Amsterdam Central Station 2002

St Pancras Station 2010

Amsterdam Central Station 2010 Amsterdam Central Station 2020

Ground floor plan

Level -2 Level -1 Level 0 Level 1 Level 2

Station typology: terminus station

Station typology: crossing station Cross section

Station typology: double terminus station and through station Station typology: double terminus station and through station Station typology: double terminus station and through station

Ground floor plan Ground floor plan Ground floor plan

First floor plan (level +1)

Cross section

Cross section Cross section Cross section

First floor plan (level +1) First floor plan (level +1) First floor plan (level +1)

retail

Notes:

All drawings are represented on the same scales. Some simplyficiations 
in the floorplan and sections may have been inserted in order to clarify 
the configuration of the building. 

The drawings are representations of information I have found con-
cerning the layout and functions of the station. Due to lack of informa-
tion some parts of the drawings are assumptions.

Due to lack of information, the cross sections of Lehrter Bahnhof and 
Lehrter Stadtbahnhof are missing. 

Since St Pancras station and Berlin Hauptbahnhof were built during 
2002, the floorplans and sections of the buildings at that time have 
been left out of this analysis. 

new canopy

St Pancras Station 1876

Lehrter Bahnhof 1876

Figure 20 Development of railway stations and their platform levels

St Pancras Station 1890

Lehrter Bahnhof and Lehrter Stadtbahnhof1890 Lehrter Bahnhof and Lehrter Stadtbahnhof 1970

Amsterdam Central Station 1890

St Pancras Station 1970

Amsterdam Central Station 1970

Ground floor plan

Ground floor plan

Ground floor plan

Ground floor plan Ground floor plan

Ground floor plan

Ground floor plan

Station typology: double terminus station

Station typology: terminus station Station typology: terminus stationStation typology: terminus station

Station typology: terminus station (Lehrter bahnhof) Station typology: terminus station (Lehrter Bahnhof) and through station 
(Lehrter Stadtbahnhof)

Station typology: terminus station (Lehrter Bahnhof) and through station 
(Lehrter Stadtbahnhof)

Station typology: double terminus station and through station

Ground floor plan

First floor plan (level +1)

First floor plan (level +1)

First floor plan (level +1)

First floor plan (level +1) First floor plan (level +1)

First floor plan (level +1)

First floor plan (level +1)

Cross section

Cross section Cross sectionCross section

Cross section

First floor plan (level +1)

Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.
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of Lehrter Bahnhof and Lehrter Stadtbahnhof are missing. 

Since St Pancras station and Berlin Hauptbahnhof were built during 
2002, the floorplans and sections of the buildings at that time have 
been left out of this analysis. 



Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.



Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.

27

platforms which may from time to time best suit their large 
and growing traffic” (Simmons, 1968, p. 32-33). “For all these 
services, and for the beer traffic that flowed smoothly and 
profitable in and from Burton (three complete trains a day, 
and more at the October brewing season), the station pro-
ved ample” (Simmons, 1968, p. 69).

Shortly after 1890 an extra double-sided platform was ad-
ded to the railway station. This increased the number of plat-
form faces from five (see figure 19) to seven (see figure 23).

Because trains grew in size, especially between the two 
World Wars, “ […] it then became a serious nuisance that no 
train of more than twelve coaches could stand at any of the 
St Pancras platforms. A thirteen-coach train, with its engine, 
stood over the points and blocked movement into and out 
of the station on its east or west side” (Simmons, 1968, p. 
76). At that time, it was not possible however, to increase 
the length of the platforms because gasworks and the old St 
Pancras churchyard were closely located. 

Nevertheless, it was possible to increase the width of the 
platform. During the 1960’s the St Pancras Station was re-
furbished and the platforms were renovated.  “The last stage 
of this refurbishing arrived in 1963, when the concourse – 
uncomfortably crowded with passengers in queues at times 
of heavy traffic – was a little enlarged […] (Simmons, 1968, 
p. 86)”.

In 2001 the renovation of the newest St Pancras Station 
started. As the new St Pancras Station had to accommo-
date international Eurostar trains, the platform level had to 
be reorganized.  The Eurostar trains are exceptionally long 
and required new platforms with a length of 400 meters. 
“These could only be accommodated by positioning the 
buffer stops at the southern end of the existing Barlow train 
shed [(see figure 24)] and constructing an extension deck 
to the north of the existing shed” (Lansley, 2012, p. 54-55). 
The Midland Mainline trains were accommodated next to 
the Eurostar trains on the west side of the extension. On the 
east side, the high-speed domestic services from Kent were 
located. Next to the existing Barlow train shed, an additional 
canopy was placed to cover all 13 platforms (see figures 21 
and 22). The canopy covers the Eurostar international trains 
entirely and the national trains substantially.

Two railway platforms are placed underground, the rest of 
the railway platforms have remained at the first level. Since 
the opening of St Pancras Station up until now, the number 
of platforms has grown from five to thirteen, an increase of 
160%. During this time, the number of daily passengers has 
increased with 14,000% (from 468 to 66,000 passengers), 
and the number of daily trains with 8,000% (from 12 to 960 
trains) (see figures 16 and 17). These figures show each plat-
form has become busier. Theoretically, each platform served 
about 94 passengers and 2 trains after the first opening of 
the station, and 5,076 passengers and 74 trains nowadays. 
This means the station has become more compact and has 
not really grown with the passenger increase. 

From the moment on that St Pancras Station became an in-
ternational station there has been a clear separation in in-
ternational departure platforms and platforms for national 
trains. Those two types of platforms also have separate en-

trance and exit routes. 

The station typology of Amsterdam Central Station is similar 
to that of St Pancras station. St Pancras Station is a terminus 
station and Amsterdam Central Station a double terminus 
station. We might expect similarities in platform configura-
tions, like the presence of a concourse connecting the plat-
forms. However, nothing is less true. 

Just like at St Pancras Station, the platforms of Amsterdam 
Central Station are situated at the +1 level. This had to do 
with the fact that Amsterdam Central Station was built at a 
location which was surrounded by existing roads and buil-
dings. The most obvious solution was to raise the tracks 
above all the existing structures of the city. 

Amsterdam Central Station was designed by P.J.H Cuypers. 
The design for Amsterdam Central Station was executed as 
a through station, although we have seen that, at the time it 
actually was a double terminus station. A through station has 
an important disadvantage compared to a terminus station 
because travelers have to cross the railway tracks in order 
to reach the station building. In the first design by Cuypers 
this problem was not solved yet. Possibly the travelers were 
expected to just cross the tracks to reach their platform, an 
‘organization’ which was not uncommon in those days (Oxe-
naar, 1989, p. 22). However, with the increase of rail traffic it 
is not considered safe to have travelers cross the tracks (Oxe-
naar, 1989, p. 49). The design of Cuypers was adjusted and in 
oktober 1881 the final design for Amsterdam Central Station 
was finished. Passenger flows have been improved by the 
introduction of passenger tunnels, to avoid passengers from 
walking on the tracks. Separate tunnels for departing and 
arriving passengers connected the platforms with the de-
parture hall and exits respectively. The transport of the pas-
senger’s luggage is accommodated in separate tunnels with 
small cart on a small track. Since Amsterdam Central Station 
functioned as a double terminus station from 1889 to 1961, 
we can wonder why a perpendicular platform connecting 
the platforms with each other, as was the case in St Pancras 
Station, is absent. (The connecting platform however is pre-
sent between the station building and the first platform, but 
it is not connected with the second platform.) A connecting 
platform would have made the connection between plat-
forms much simpler and would have made underground 
passageways unnecessary. This would have been a benefit 
to the railway passengers changing trains.

Even though Barlows train shed at St Pancras Station spans 
a larger distance (73 metres) and was built before the con-
struction of Amsterdam Central Sation, Saal also consideres 
the shed of Amsterdam Central Station a highlight: “[…] in 
one go, it covers the enormous space of 300 by 45 meters 
with two island platforms behind the main station building” 
(Saal et al., 1983, p. 55, translation by the author) (see figure 
25).

The number of platforms has doubled during the 1920’s. 
In 1922 a new train shed is placed over the new platforms 
(see figure 26). This shed is a longer and narrower version of 
the first one. The third and last roof was placed in 1996. It is 
smaller than the other two and placed between the previous 

Amsterdam Central station

Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.
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Figure 28 Amsterdam Central station of 2020, artist impression of Benthem Crouwel Architects
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constructions, creating a closed configuration of roofs (see 
figure 27). 

When we look at the current situation of Amsterdam Central 
Station, it is striking that it accommodates more internati-
onal trains per day than St Pancras Station. Therefore you 
could consider Amsterdam Central Station a ‘larger interna-
tional train station’. However, at Amsterdam Central Station, 
no attention is paid to distinguishing national platforms 
from the international platforms. In the following chapter 
we will see that, unlike St Pancras Station, Amsterdam Cen-
tral Station thus also lacks a clear route for international tra-
velers to follow.

We can even have a look at the future situation of Amster-
dam Central Station, because the station is currently renova-
ted to deal with the amount of passengers expected in the 
year 2020. In the new design for Amsterdam Central Station, 
platforms are lengthened, because the station is to receive 
more and longer trains. In the new design a new shed is pro-
vided next to the three existing sheds (see figure 28). This 
shed however is not meant to cover trains, but buses (see 
chapter 6).

The number of platforms at Amsterdam Central Station has 
grown from 4 in 1889 to 11 presently, an increase of 175%. 
The number of trains has grown from 194 to 787 during this 
period of time (see figure 17), an increase of 305%.  Just as 
we have seen with St Pancras Station, the station has not 
proportionally grown with the amount of trains, although 
relatively, Amsterdam Central Station did grow more than St 
Pancras station. 

In chapter 2, Lehrter Bahnhof was catagorized as a termi-
nus station (see figure 30) and Lehrter Stadtbahnhof as a 
through station (see figure 31). Both lay separate from each 
other, but in close proximity. 

The current Berlin Hauptbahnhof distinguishes itself from 
the other two case study railway stations, because it has its 
platforms and railway tracks placed over two levels (see figu-
re 20). This has everything to do with the fact that it is a cros-
sing station. The tracks are situated at level +2 and level -2. 

Just as is the case at Amsterdam Central Station, Berlin 
Hauptbahnhof does not have a clear separation in interna-
tional national platforms. In the two layers of railway tracks, 
S-bahn, U-bahn and (inter)national trains are mixed. Level 
-2 (see figure 32) has 8 railway tracks. These tracks belong to 
each of the train types. One-third of the (inter)national trains 
pass through level -2. Level +2 (see figure 33) serves S-bahn 
and 2/3 of the (inter)national trains. 

The number of platforms has risen from 6 (4 in Lehrter Bahn-
hof and 2 in Lehrter Stadtbahnhof) to 14 (8 on level -2 and 
6 on level +2) in Berlin Hauptbahnhof, an increase of 130%. 
Currently, Berlin Hauptbahnhof serves about 1600 trains a 
day (see chapter 3), which means theoretically each plat-
form serves about 114 trains and 17,142 passengers a day. 
St Pancras Station serves, on average, about 74 trains and 
5,076 passengers per platform per day (see figure 17).

The most striking fact is that St Pancras Station has a clear 
separation in international and national platforms, while 
Amsterdam Central Station and Berlin Hauptbahnhof still 
mix international and national passengers. That could be 
considered strange since Amsterdam Central Station serves 
more international trains per day. 

The number of platforms has grown the most in Amsterdam 
Central Station, which is understandable since it has also 
had the biggest growth in passengers. Even so, Amsterdam 
Central Station still has the busiest platforms of the three 
railway stations. Therefore, it does make sense that, because 
of its busiest platforms, Amsterdam Central Station has 6 en-
tries/exits for each platform versus Berlin Hauptbahnhof and 
St Pancras Station with 4 entries/exits for each platform.

Berlin Hauptbahnhof

Conclusion

Figure 25 Amsterdam Central station picture from 1920 Figure 26 Amsterdam Central station picture from 1982 Figure 27 Amsterdam Central station picture from 2011

Figure 28 Amsterdam Central station of 2020, artist impression of Benthem Crouwel Architects

Figure 29 Current situation platforms of Amsterdam Central Station



Figure 30 Lehrter Bahnhof, picture from 1879. 
The Lehrter Bahnhof accommodated (inter)national trains

Figure 32 Current situation of Berlin Hauptbahnhof level -2. This level serves the (inter)national 
trains and underground (U-bahn)

Figure 31 Lehrter Stadtbahnhof picture from .... The Lehrter Stadtbahnhof accommoda-
ted city trains (S-bahn)

Figure 33 Current situation of Berlin Hauptbahnhof level +2 on the left en level +1 on 
the right. Level +2 serves (inter)national trains and S-bahn trains
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Chapter 5  Spatial adaptation of the station building as a result of increased accessibility   
   and in order to improve mobility

Initially, station buildings were designed by focusing on re-
ceiving the railway passenger in a dignified and impressive 
way, in order to emphasize the reliability of the railways. 
This meant that the railway tracks and trains (which were 
considered frightening) were hidden behind these buil-
dings, so the stations acted as a façade to reassure the pas-
senger of a safe trip (Douma, 1987, p. 5). However, during 
the last centuries this approach in station building has been 
left behind. Instead, railways attempted to increase the ac-
cessibility of their station buildings, which therefore had to 
become more open and transparent. So actually quite the 
opposite of the façade stations. This chapter will clarify how 
the railway station buildings changed in order to establish 
increased accessibility. There are two causes that create the 
need for accessibility. 

First of all, additional railway tracks which have been built to 
increase accessibility can change the station typology (see 
chapter 2). It makes sense that the drastic change in typo-
logy triggered the need for a completely new station buil-
ding. This was the case with Berlin Hauptbahnhof that chan-
ged from a terminus station into a crossing station. This in 
contrast to Amsterdam Central Station (that only changed 
slightly in typology) and St Pancras Station (that has always 
remained a terminus station). 

Secondly, as more trains enter and exit, and more people 

flow through the station (see chapter 3), railway compa-
nies notice the need for development. And as Sheppard 
explains, this was a constant development: “Designers con-
stantly underestimated the succes of the railways [...]” (1996, 
p. 31, translation by the author), therefore “the first stations 
were permanent construction sites, since new tracks were 
placed and existing facilities were adjusted and expanded” 
(1996, p. 10, translation by the author).

From the moment of opening until now, all three stations 
have passed several stages of renovation in order to deal 
with increased mobility and to achieve increased accessibi-
lity. Especially with the increased amount of HST and inter-
national trains, many existing stations are being renovated 
and enlarged. All three case study railway stations have re-
cently been renovated or are being renovated at the mo-
ment. Yet all with a different approach.

Building size aside, the aim of increased accessibility also 
resulted in new programs of requirements for the station. 
Functions that used to be necessary in a railway station were 
dismissed when trains started travelling at higher frequen-
cies: “with rapidly rising passenger numbers [...] the station 
building got to function more like a pure passageway” (Oxe-
naar, 1989, p. 44, translation by the author). This resulted in, 
for example, a decrease in waiting facilities and an increase 
in retail facilities. But at the same time, as accessibility rises, 

Figure 34 Current situation of St Pancras station ground floor level (below), through openings in the platflorm level people 
can look up into the platform level from ground floor level
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Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.

Notes:

All drawings are represented at the same scale. Some simplifications in 
the floorplan and sections may have been inserted in order to clarify the 
configuration of the building. 

The drawings are representations of information I have found con-
cerning the layout and functions of the station. Due to lack of informa-
tion some parts of the drawings are assumptions and the cross sections 
of Lehrter Bahnhof and Lehrter Stadtbahnhof are missing. 

Since St Pancras Station and Berlin Hauptbahnhof were built during 
2002, the floorplans and sections of the buildings at that time have 
been left out of this analysis. 



Figure 36 The St Pancras hotel with hidden behind it the St Pancras Station

Figure 37 On the left the St Pancras hotel, on the right the new addition to the St Pancras station com-
plex.

Figure 38 Amsterdam Central Station (1910)

Figure 39 Amsterdam Central Station, current situation
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Figure 37 On the left the St Pancras hotel, on the right the new addition to the St Pancras station com-
plex.

Figure 38 Amsterdam Central Station (1910)

Figure 39 Amsterdam Central Station, current situation 37

Figure 40 The Lehrter Bahnhof (1942) (Preuss, 2007, p. 24)

Figure 41 Berlin Hauptbahnhof, current situation



Figure 43 The undercroft space of St Pancras station used as 
storage space for beer barrels (Simmons, 1968, p. 84-85)

Figure 44 The St Pancras international departure lounge in 
the refurbished undercroft.

Figure 45 Travellators take people from the international de-
parture lounge up to the Eurostar platforms. 

Figure 46 Transfer zone on ground floor level in the refurbished undercroft space.



Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.

39

it develops the need for new functions. “In the past you had 
to be satisfied with a station restaurant and newspaper sta-
tion, nowadays, at stations you can have meetings, shop, 
dine, go out, go to the gym, vote and lend library books” 
(Boomen et al., 2012, p. 17, translation by the author).

Recently, the need for functions for international travelers 
changed the approach on railway station design. The in-
creased mobility - in this case: the ability to travel further 
and faster over borders – has increased the number of in-
ternational travelers in the last decades. Since international 
trains depart at relatively low frequencies, international tra-
velers have a relatively long waiting time. St Pancras Station 
dealt with this issue by creating an international departure 
lounge. 

Logically, railway stations have to be enlarged in order to 
deal with increased passenger flows. But, even with a large 
station, large passenger flows can turn into chaotic situati-
ons. Especially when the railway station has a lot of functi-
ons, corridors and is divided over several levels. Railway sta-
tion designers, even the designers in the previous centuries, 
therefore put a lot of effort in designing an accessible sta-
tion. Creating an accessible station means that the station 
building will have to get a more public character. 

The Dutch railway company (Nederlandse Spoorwegen) 
also has the intention to improve their stations in favor of 
passenger flows. This goal is part of their “Stationsconcept” 
and indicates the desire for stations to be clear and acces-
sible and for passengers to move independently and easily 
through the station (Prorail et al., 2012, p. 18).

This chapter focuses on the development of the size, confi-
guration and functions of the station building, as a result of 
both the station typology and increase in serving trains and 
passengers. 

In the previous chapter we have seen the level with plat-
forms and railway tracks of St Pancras Station has been lifted 
above street level. This resulted in useable space on ground 
floor level. This area, the undercroft, was used for to the ac-
commodation of Burton beer traffic, and the grid structure 
of the undercroft space was adjusted to this purpose. For 
the major part of the stations life, this undercroft was un-
seen by the public. 

Attached to the station, was the St Pancras Hotel (see figure 
36). St Pancras Station is thus a combination of a hotel and a 
railway station. This combination was not uncommon in En-
gland, but it never took on abroad (Romers, 1981, p. 25). The 
grand station building hides the railway station behind it.

To enable St Pancras Station to handle its increased traffic, 
some reconstructions and improvements were undertaken 
during the 1950s and 1960s. The last stage of the refur-
bishing arrived in 1963, when the concourse was enlarged 
(see chapter 4). 

For much of the station’s life, the platform deck within the 
Barlow train shed and the undercroft have been two very 
distinct spaces. However, they gradually merged together 

in one station design. The first structural change to the un-
dercroft took place in 1907 when stairs were placed to con-
nect the platform level with the undercroft so people could 
walk from the train to the underground station. After 1963 
the undercroft was led to tenants to accommodate shops, 
for example. The undercroft got a real identity when the 
station was renovated into St Pancras International Station 
(see figures 43, 44, 46). The renovation started in 2001 and 
the new station was opened in 2007. St Pancras Station was 
renovated and reorganized not only in order to create more 
space for the passengers, but also because St Pancras Sta-
tion, as an international station serving HST trains, required 
a different program (see figure 35). In order to create more 
space a new part was added on ground floor level next to 
the original undercroft (see figure 37).

“Eurostar’s interior design brief to Land Design Studios and 
Arup Associates was to transform the Victorian undercroft 
into a functional and inspiring space, capable of delivering 
seamless travel for millions of travelers each year” (Lansley, 
2012, p. 111). For the large part, this space consists of an 
international departure lounge for international travelers. 
Inside the departure lounge, multiple travelators (see figure 
45) and elevators are situated. These will take the passen-
gers to the centre of platforms 5-8 from which the Eurostar 
trains will depart. Next to the departure lounge is the Busi-
ness Premier lounge, to accommodate Business Premier 
travelers. All these facilities for international travelers are 
situated directly below or next to the departure platforms 
of the Eurostar trains.

In order to deal with increased passenger numbers, the sta-
tion has been designed to improve the passenger flows and 
size needed for the station. Lansley explains that the de-
sign brief for the new St Pancras International Station con-
tained the aim to simplify passenger movement and maxi-
mize passenger convenience by providing a functional and 
user-friendly station (2012, p. 56). “Sophisticated computer 
modeling of pedestrian circulation was used to analyse the 
capacity of the public spaces and passenger movements, to 
satisfy the comfort levels expected at a major terminal. The 
team realized that for international train travel to compete 
with short-haul flights, St Pancras had to be planned with 
efficient and comfortable passenger facilities, rather than 
the labyrinth of retail outlets commonly found at internatio-
nal airports” (Lansley, 2012, p. 61).

Since the opening of St Pancras Station, the station surf-
ace has grown with about 250% (from about 17,000 m2 to 
60,000 m2). If we compare that size with the number of tra-
vellers per day (see figure 16) we can say that, theoretically, 
each traveler occupied 10 m2 in 1870 and 1.1 m2 in 2010. 
Relatively, the station has become 10 times busier. 

 

As explained in the beginning of this chapter, railway sta-
tion buildings were often used as a facade to hide the ‘frigh-
tening’ trains behind it. This is certainly also the case with 
Amsterdam Central Station (see figures 38 and 39). 

The original program of requirements for Amsterdam Cen-
tral Station is unknown. Cavallo (2008, p. 108) points out this 
might be due to the fact that Dutch railway stations were 
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Figure 44 The St Pancras international departure lounge in 
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Figure 45 Travellators take people from the international de-
parture lounge up to the Eurostar platforms. 

Figure 46 Transfer zone on ground floor level in the refurbished undercroft space.



Figure 47 Central hallway of Amsterdam Central Station, picture from 1967. 
After the renovation of 1954-’56 the ticket offices were placed along the walls.

Figure 50 First class waiting room, picture 
from 1935

Figure 52 Middle tunnel of Amsterdam Central station, picture of 1983. The middle tunnel had just been 
renovated and its width was increased from 4,5 metres to 18 metres.

Figure 53 Artist impression of Benthem Crouwel Architects 2012 of the middle tunnel of the Amsterdam 
Central  Station 2020 design. The tunnel will accomodate shops on each side. 

Figure 51 The original first class waiting room has changed 
into a café, picture of 2013

Figure 48 Central hallway of Amsterdam Central Station, picture from 2000. 

Figure 49 Central hallway of Amsterdam Central Station, picture from 2013. 
The middle tunnel is currently renovated and therefore shut down.



Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.
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divided into five different classes with standard floor plans. 
For Amsterdam Central Station, the standard floor plan of 
the biggest type was taken as a baseline. 

The first Amsterdam Central Station was designed by Cupy-
ers: “ ‘With the layout’, writes Cuypers […], ‘people assumed 
to arrange the right wing solely for public and the left wing 
for administration and goods, which will simplify the service 
with the exploitation’ “ (Oxenaar, 1989, p. 23, translation by 
the author). Departing passengers are guided through the 
vestibule, with counters on each side for intake of baggage, 
along the half round ticket office and the waiting rooms to 
the platform. Arriving passengers are strictly separated from 
departing passengers. Baggage was left before departure, 
loaded on the trains by railway staff and handed over to the 
passenger at arrival. This procedure meant that passengers 
were present at the station long before departure and this 
explains the large waiting rooms (see figure 50). The trains 
did not have any toilets. People used the bathrooms on the 
stations, and therefore sanitation was spacious. However, 
after Cuypers design some adjustments were made to the 
railway station. In October 1881 the final design of the sta-
tion building was finished. As we have seen in the previous 
chapter, the floor plan was improved by inserting passen-
ger tunnels leading to the platforms. We can conclude that 
in the past, designers were also concerned with improving 
passenger flows through the building. This focus was pre-
sent in Barlows design and in the design of Cuypers. Both 
original designs focused on the separation of departing and 
arriving passengers. Something which will be ignored in the 
future design of Amsterdam Central Station, but came back 
in St Pancras Station with the separation of departing and 
arriving international passengers. 

During the years, Amsterdam Central Station has become a 
more public building. The fact that staff stopped checking 
tickets before letting people into the station during the 
1960’s has certainly contributed to that. From that time on, 
the restaurants and shops at the station were accessible to 
everybody, not only railway passengers. 

The amount of passengers flowing through the building in-
creased. This has led to changes and expansions. In the pe-
riod of 1954-’56 the first adjustment of the station building 
was made by a renovation of the hallway. The access to the 
middle tunnel was improved, the wooden ticket office gave 
way to ticket-windows along the walls (see figure 47), the 
waiting rooms were expanded by balconies in the hall and 
at the platform side two floors of offices were built in. During 
the years, arrival and departure grew into a continuous flow 
and the station building had to deal with opposite flows of 
travelers. This asked for more intervening measurements. In 
the period 1980-1985 the whole souterrain was demolished 
and reorganized and the middle tunnel was significantly 
broadened (see figure 52). The ticket offices and informa-
tion counters were placed on both sides of the hallway, the 
catering moved into shops in the middle tunnel and kiosks 
at the platforms.  With the growth of passengers and the 
frequency of trains, the waiting time of the travelers redu-
ced. This led to the decision to turn the waiting rooms into 
restaurants (see figures 50 and 51), a travel agency and a 
staff cafeteria. Budget cuts, however, also played a part in 
this (Saal et al., 1983, p. 88). 

The last renovation of Amsterdam Central Station started in 
1997 and is still in progress. The number of rail travelers has 
grown significantly and will still grow in the future. There-
fore pathways in the station are currently widened and extra 
facilities are added (see figure 53). 

Unlike St Pancras Station, Amsterdam Central Station lacks 
facilities for international travelers. This is an interesting fact 
since Amsterdam Central Station serves more international 
trains than St Pancras Station, 71 and 35 respectively. Inter-
national travelers do not have any international facilities, 
like a waiting room, available to them. At St Pancras Station 
a lot of attention was paid to the circulation of passengers 
through the station. The international travelers arriving at 
the station by taxi, walk straight to the international depar-
ture hall. At Amsterdam Central Station no clear route sepa-
rates the international from the national travelers. It seems 
these differences will remain the case, as the new design for 
Amsterdam Central Station does not show any intention to 
separate international and national passengers.  

The surface of the station has increased with 90 % (about 
35,000 m2 in 1889 and 67,000 m2 in 2010). Since the amount 
of passengers increased with about 470% (see figure 16), we 
can conclude that, just like St Pancras Station, the station 
has become much busier relatively. 

Alfred Lent, B. Scholz and Richard La Pierre designed the 
Lehrter Station building. Not much has been found on the 
functions and layout of the Lehrter Station. Preuss does ex-
plain that the northern risalite on either side of the hall con-
tained premises, the southern the administrative offices and 
the departure area of the royal chamber. In the ‘departure 
hall’ was a glass-covered elevator pit, behind this lay the 
baggage check, and on both sides waiting rooms and toi-
lets were situated. On the arrival side of the ‘arrival hall’ was 
the baggage claim area and a waiting room (2007, p. 24-26). 

It makes sense that the drastic change in station typology 
we have seen for Berlin Hauptbahnhof during the 1990’s, 
triggered the need for a completely new station building. 
This in contrast to Amsterdam Central Station and St Pancras 
Station, that only slightly changed in typology or remained 
the same. 

Due to this change, the Berlin Hauptbahnhof contains rail-
way tracks and platforms at several levels. As we have seen, 
level -2 and level +2 are dedicated to the railway tracks and 
platforms. Passengers enter the station at level 0. At this 
level we have the concourse, two ‘shopping galleries’, road 
and public transport. Passengers go down to level -1 with 
a pedestrian area with two ‘shopping galleries’ or they go 
up to level +1 with two ‘shopping galleries’ as well. Berlin 
Hauptbahnhof contains about 80 stores. Figure 56 shows 
just a few of them. In total Berlin Hauptbahnhof consists of 
5 floors, compared to 2 floors for St Pancras Station and Am-
sterdam Central Station. 

There are no special international traveller facilities like in 
St Pancras Station. Just like Amsterdam Central Station, 
Berlin Hauptbahnhof lacks comfortable waiting areas. The 
‘Bahnhofsmanagement’ explains that waiting passengers 

Berlin Hauptbahnhof

Figure 47 Central hallway of Amsterdam Central Station, picture from 1967. 
After the renovation of 1954-’56 the ticket offices were placed along the walls.

Figure 50 First class waiting room, picture 
from 1935

Figure 52 Middle tunnel of Amsterdam Central station, picture of 1983. The middle tunnel had just been 
renovated and its width was increased from 4,5 metres to 18 metres.

Figure 53 Artist impression of Benthem Crouwel Architects 2012 of the middle tunnel of the Amsterdam 
Central  Station 2020 design. The tunnel will accomodate shops on each side. 

Figure 51 The original first class waiting room has changed 
into a café, picture of 2013

Figure 48 Central hallway of Amsterdam Central Station, picture from 2000. 

Figure 49 Central hallway of Amsterdam Central Station, picture from 2013. 
The middle tunnel is currently renovated and therefore shut down.



Figure 54 Escalators and elevators connect the five layers of Berlin Hauptbahnhof Figure 55 Escalators and elevators connect the five layers of Berlin Hauptbahnhof

Figure 56 In the back a couple of the 80 stores in Berlin Hauptbahnhof



Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.
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are protected from rain while waiting for their train, since 
the station is covered. When having longer waiting times, 
passengers can use the DB Lounge at the first floor (Preuss, 
2007, p. 169).

The five levels of the station are connected with each other 
by 14 glass elevators, 53 escalators and fixed stairs. This con-

centration of connecting elements allows the passenger to 
walk through the station with the shortest walking distance 
as possible (Preuss, 2007, p. 161) (see figures 54 and 55).

The surface of the station has increased with 860 %, with 
about 11,000 m2 in 1876 (both Lehrter Bahnhof and Lehrter 
Stadtbahnhof) and 106,000 m2 in 2010.

Figure 54 Escalators and elevators connect the five layers of Berlin Hauptbahnhof Figure 55 Escalators and elevators connect the five layers of Berlin Hauptbahnhof

Figure 56 In the back a couple of the 80 stores in Berlin Hauptbahnhof
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Chapter 6  From railway station to multimodal station

A very important factor in current station design is the con-
nection between the the train and other types of transport. 
“Train travel is seldom, if ever, an isolated experience” (Ber-
tonlini et al., 1998, p. 31-32). Railway passengers travel from 
door to door, and after their arrival at the station they have 
to travel further to their final destination by taking the bus, 
the underground, the tram etc. Especially in the last deca-
des the connection between the railway station and those 
other transport modes has become a very important star-
ting point in station design. The period after 1945 (in which 
many demolished station complexes were rebuilt) initiated 
the development of the concept: the station as multimodal 
exchange hub, in Dutch also called ‘overstapmachine’. The 
multimodal exchange hub is an exchange point between 
various modes of transport, all of them organized under one 
roof, as compact as possible, and with clear routes.  

And why do we want a multimodal exchange hub of this 
kind? Mainly, because it reduces our travel time or at least 
it feels like it reduces our travel time. Nowadays we want to 
travel from A to B as quickly as possible. Boomen explains 
that the public transport deals with the so called last-mile 
syndrome. It does not matter how fast trains travel between 
stations, because if passengers have to walk a long distance 
to their final destination they won’t travel by train. Passen-
gers experience the travel time from and to the station 1.5 
times more inconvenient than sitting in the train, and wai-

ting on the platform 1.4 times longer. Therefore, it pays off 
to improve the transport change (2012, p. 170). 

With the design of the first railway stations, the station buil-
ding was considered a gateway to the city. Mainly, the con-
nection railway station to city was considered important.  
But we also see that some of the first railway station desig-
ners paid some attention to connecting several transport 
modes in their station design. During the 1920s transport 
modes other than the train developed, which led to com-
petition with the train. At the same time, this rivalry also led 
to cooperation between the different transportation mo-
des. Other transport modes near the station were seen as 
important, the connection between those transport modes 
did not get specific attention though. “Until […] [recently] 
they have […] tended to remain a juxtaposition of separate 
elements (for example, a train station, a metro station, a bus 
station, a taxi stand, parking, shopping, and information fa-
cilities) rather than becoming an integrated whole (an inter-
change)” (Bertonlini et al., 1998, p. 35). This organization is 
now changing into the multimodal transportation hub, in 
which the focus of the design is on the connection between 
the different modes of transport. 

What is the impact of the multimodal exchange hub on the 
railway station design?  Mainly, we will see that the separate 
elements of which a railway station consisted (the square, 
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Figure 59 Carriages pick up train travellers next to the platforms. (Painting by Algernon Mayow Talmage)

Figure 60 The ramp on the right (designed by Barlow) was used by taxi’s driving arrived train travelers out of the station. Figure 63 At the west side of St Pancras station emty taxi’s 
wait for arriving international travellers

Figure 61 The last remains of what used to be the parking 
garage in the undercroft of St Pancras station

Figure 62 The east side of St Pancras station is the taxi drop 
off point for international travelers
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the station building, the station hall) in the beginning, will 
be integrated with each other in a multifunctional design. 
Looking at the multimodal exchange hub, we can wonder if 
we can still see the railway station as an architectural type.  
The multimodal exchange hub finds itself between the ar-
chitectural object and urban space. 

In this chapter we will have a look at the different transport 
modes that are available for each of the three case study rail-
way stations, and to what extend the connection between 
those transport modes has been important in the station 
design. In other words, to what extend can we speak of a 
multimodal exchange hub for each of the three stations? 

In the previous chapter we have seen that the shape of St 
Pancras Station has only changed relatively little: “with 
changing patterns of traffic and the developing needs of 
the railway, alterations began to be made in expedient 
ways” (Lansley, 2012, p. 123). Especially with the change of 
becoming an international railway station, passenger routes 
between transportation modes were adjusted. 

But even in the beginning of the life of St Pancras Station, 
the connection between the train and the other transporta-
tion modes of that time was integrated in the design of the 
station. “Barlow put considerable thought into his master 
plan for the original St Pancras, with departing and arriving 
traffic separated on the west and east sides respectively. Pas-
sengers arriving at the station by cab alighted on the west 
side immediately outside the booking hall, which itself was 
deliberately and conveniently adjacent to the departure 
platforms [(see figure 58)]. Empty cabs had their own ramp 
back down to street level [(see figure 60)], from which they 
could make their way under the railway and reenter the sta-
tion through a discreet ramp at the north end, which took 
them directly to the arrivals platforms where they collected 
arriving passengers” (Lansley, 2012, p. 114) (see figure 59).

Also in the most recent station design, the designers had 
the circulation of passengers foremost in mind. Not only 
had the designers thought about the connections between 
train and other modes of transport in general, in the case of 
St Pancras Station they were especially concerned with the 
connection between the international departure lounge 
and the transport mode with which international passen-
gers usually arrive and depart: the taxi. They offer “a similar 
convenient circulation […] to arriving and departing Euro-
star travelers […]” (Lansley, 2012, p. 114) (see figure 62). In-
ternational passengers arrive by taxi at the east side of the 
building and continue their way to the international depar-
ture lounge. International passengers arriving by train and 
leaving the station building by taxi exit the building on the 
west side where empty cabs are waiting (see figure 63). This 
circulation is very similar to Barlow’s taxi circulation design. 

The underground station at the St Pancras location is ‘sha-
red’ with King’s Cross Station and is therefore called King’s 
Cross St Pancras Tube Station. The King’s Cross Tube Station 
was already opened in 1863, a few years before the opening 
of St Pancras Station in 1868. King’s Cross St Pancras Tube 
Station is served by more lines than any other station of the 
London Underground, and is one of the busiest. “By 2011, 

four years after the opening of the Channel Tunnel Rail Link, 
it is predicted that some 92,000 passengers will be using 
the Underground Station in the morning peak. Accordingly, 
major improvements have been made to the London Un-
derground entrances and platform subways […]” (Lansley, 
2012, p. 145).

Figure 61 suggests the undercroft had been a car park for 
a while. In the latest station design, a two-storey car park is 
situated further north again, accessed from Pancras Road. 
This car park has a capacity of 315 parking spaces. Of the 
three stations, St Pancras has the smallest car park. Even tra-
velers arriving by bike, use this car park to stall their bike 
before walking to the entrance of St Pancras Station. 

Acknowledging the fact that taxi’s and trains were both si-
tuated under Barlow’s train shed in the first station design 
of St Pancras, we can consider St Pancras Station a multimo-
dal exchange hub of that time. Instead of being placed next 
to each other at the building plot, the two were integrated 
in one design under one roof. Something we do not see in 
the first station design of Amsterdam Central Station and 
Lehrter Station. However, it seems that St Pancras Station 
has moved away from that approach in the current station 
design. Only the underground entrances are situated in the 
building, the access to busses, taxis and the parking garage 
are all situated next to or in proximity of the station building. 

It may look as if the first station design for Amsterdam Cen-
tral Station took no interest in connecting different modes 
of transport. However, “Cuypers attributed the choice for 
this quite long building to the size and shape of the loca-
tion. In the text accompanying his first preliminary design, 
he points out the fact that a sufficiently big square in front of 
the station was required in order to accommodate other ty-
pes of traffic like omnibuses, coaches, etc.” (Cavallo, 2008, p. 
108-109). Omnibuses were the first type of public transport 
in the city. “Carriages could park [at the front of the station]
[…] and wait for customers. The Amsterdam Omnibus Com-
pany even obtained exclusive rights to park at the front of 
the stations” (Schmal, 2003, p. 41) (see figure 65). As a result 
of the built of Amsterdam Central Station the station square 
became a node in the urban and regional public transport. 
Oxenaar mentions that even before the opening of the stati-
on a request was filed for a new tram network concentrated 
around the station and dozens of ferries chose new moor-
ings around the station (1989, p. 16-17).  

During the 1960s not only the railways, but also other public 
transport experienced competition with the car. In 1969, a 
rock bottom year for the railways, the Dutch railway compa-
ny (Nederlandse Spoorwegen) developed a future vision for 
public transport in the Netherlands: ‘Spoor naar ’75’. ‘Spoor 
naar ’75’ was introduced in the 1960 and contained plans 
to boost public rail transport. As explained by Saal (1983, p. 
108) ‘Spoor naar ’75’ proposes a national approach of public 
transport, because a good connection between train and 
other transport is of vital importance. 

Amsterdam Central Station currently serves about 250,000 
travelers a day. Cavallo claims: “Trains, ferries, buses, trams, 
subway, taxis, pedestrians and cyclists all converge here, 

St Pancras Station

Amsterdam Central Station

Figure 59 Carriages pick up train travellers next to the platforms. (Painting by Algernon Mayow Talmage)

Figure 60 The ramp on the right (designed by Barlow) was used by taxi’s driving arrived train travelers out of the station. Figure 63 At the west side of St Pancras station emty taxi’s 
wait for arriving international travellers

Figure 61 The last remains of what used to be the parking 
garage in the undercroft of St Pancras station

Figure 62 The east side of St Pancras station is the taxi drop 
off point for international travelers



Figure 64 Amsterdam Central Station, station square, picture of 1902 Figure 67 The new busstation of Amsterdam Central station with its own canopy

Figure 65 Carriages waiting at the station square of Amsterdam Central station, picture of 
1941

Figure 68 New design for bicycle passageway underneath the platforms on the west side of 
the station

Figure 66 Underground entrance of Amsterdam Central station at the station square Figure 69 New design of the underground station at Amsterdam Central Station



Figure 24 Current situation of St Pancras’ platform level. The picture shows the platforms for the international Eurostar trains. The domestic trains are situated further in the back underneath 
the new canopy.

Figure 21 Picture of 1895 the St Pancras hotel with Barlows 
train shed

Figure 22 Current situation, the new canopy was during the 
renovation of 2001-2007

Figure 23 Platforms of St Pancras station at level 1 after the addition of 2 platform faces in 1890.
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causing daily traffic congestion. Besides the high volume 
of traffic, the lack of well-developed mutual connections 
between these means of transportation contributes to the 
daily chaos in and around the station” (2008, p. 118-119). Ba-
sically, he claims Amsterdam Central Station does not func-
tion as a proper multimodal exchange hub. And he might 
be right: it seems that the other transport modes are scatte-
red around the station and that there is no clear separation 
of passengers for each connection in the station. 

Amsterdam Central Station distinguishes itself from St Pan-
cras Station and Berlin Hauptbahnhof in the fact that the cy-
clers to and from the station are very important. Especially 
in the Netherlands, the bicycle and the train are a perfect 
couple: “[...] the first is slow and can reach all places, the se-
cond one is good in crossing long distances but is bounded 
by fixed locations” (Boomen et al., 2012, p. 218, translation 
by the author). The growth of bicycle use from and to the 
station will probably continue in the upcoming years (Bog-
gelen et al., 2007, p. 22).  Especially students use the bicycle 
to drive from and to the stations. This will have an impact on 
Amsterdam Central Station, since Amsterdam has several 
universities and many students. 

As useful the bicycle may be to travel to and from the sta-
tion, it however does have a major disadvantage: it has to 
be put away. Nowadays, parked bicycles are a burden for 
railway stations. Generally, in the Netherlands, about 40% of 
the train travelers use the bicycle to go to the train station, 
which is over 30% more than ten years ago (Boomen et al., 
2012, p. 149). At the destination side the amount of train tra-
velers that use the bike to go to their final destination also 
rises: during the last decade it rose to 15% (Boomen et al., 
2012, p. 149). With the growth of the number of train trave-
lers, the number of bicycle users will also rise. Boggelen had 
a look at the largest stations in the Netherlands (including 
Amsterdam Central Station) and concluded that those sta-
tions lack an average of 900 bicycle parking spaces per sta-
tion (2007, p. 32). He states that the need for parking space 
will increase with 40 or 50 percent in the period between 
2005 and 2010 (2007, p. 33-34). The new station design for 
Amsterdam Central Station (which is designed for the year 
2020) contains three bicycle sheds. A new bicycle tunnel for 
pedestrians and cyclers underneath the platform level leads 
to one of these sheds (see figure 68).

In the Netherlands walking is the main way of transport 
to and from the station: 36% of all movements are made 
on foot (Boggelen et al., 2007, p. 17-18). Especially in Am-
sterdam, with its city center close to the railway station the 
amount of people walking to and from the station will be 
high. The majority of those pedestrians will walk from the 
station towards the Damrak, crossing the station square. 

“At large central stations [like Amsterdam Central station] 
the use of buses, trams and underground is the highest, 
which of course is related to the relatively highly developed 
public transport “(Boggelen et al., 2007, p. 18, translation by 
the author). In 1980 the underground station at Amsterdam 
Central Station was opened. It had three entrances on the 
station square (see figure 66). Currently, the underground 
station is expanded in order to accommodate underground 
trains running over a new line from the north to the south 
of Amsterdam (‘Noord-Zuid lijn’) (see figure 69). According 

to the planning, the north south line will be opened in 2017. 
With the opening, the amount of underground travelers 
and rail travelers will rise. In the new station design the un-
derground will have five entrances instead of three. With the 
current expansion of the station, a new bus station is loca-
ted at the rear side of the station. This bus station is situated 
at the first floor, at the same level as the platforms for trains 
(see figures 67 and 28). At ground floor level taxis and cars 
can drop off and pick up passengers. Even one level below, 
underground, structural changes are made. The infrastruc-
ture of the city is improved by adding a tunnel for cars to 
travel between east and west. The trams have always been 
located at the station square in front of the station (see figu-
re 57). We can notice that the station square has thus always 
been used to place public transport, omnibuses during the 
beginning and trams and underground entrances more re-
cently. 

The car does not have a prominent place in the station de-
sign. The closest parking garage (called P1) is located at the 
Prins Hendrikkade and has a capacity of ‘only’ 434 cars. The 
parking garage is not directly connected to the railway sta-
tion. Passengers arriving by car exit the parking garage, and 
have to walk towards the station like the other of the pedes-
trians. This set up fits with the vision designers had during 
the 1970s: “[…] at places the car is really needed we create 
space for it, but the majority of the space will be dedicated 
to other means of transport” (Douma, 1987, p. 23, transla-
tion by the author).  

Can we say Amsterdam Central Station has changed in a 
multimodal echange hub overtime? Of the three stations, 
Amsterdam Central Station does have the biggest variety 
of transport modes. However, we cannot really consider 
Amsterdam Central Station a multimodal exchange hub 
yet. At the moment the different transport modes are scat-
tered around the station and do not really come together 
in a cohesive design (see figure 58). But we can say it is get-
ting there: in the new station design the new underground 
entrance, buses, taxis and P&R are situated under one roof 
and in one station design (especially on ground floor level) 
with retail and station facilities. However, three other under-
ground entrances, trams, boats and parking garage are still 
scattered over the station square and beyond. 

Not much is known about the transport modes in and 
around Lehrter Bahnhof. There might not have been that 
many since Berlin had the S-bahn, serving the whole city, 
unlike St Pancras Station and Amsterdam Central Station. 

With the complete rebuilt of Berlin Hauptbahnhof, the de-
signers had the opportunity to design a complete new sta-
tion without limitations of existing buildings and structures. 
Theoretically, this made it much easier to design a multimo-
dal exchange hub at this location than it would have been 
at Amsterdam Central Station or St Pancras Station. Has it 
become one?

Pol praises the design of the Berlin Hauptbahnhof: “In and 
around Lehrter Bahnhof much attention is paid to the node 
and spatial quality. The railway station has to become an 
attractive terminal for a variety of transport modes and an 

Berlin Hauptbahnhof
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Figure 66 Underground entrance of Amsterdam Central station at the station square Figure 69 New design of the underground station at Amsterdam Central Station



Figure 71 Entrance to the parking garage of Berlin 
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Figure 70 Berlin Hauptbahnhof exterior
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inviting meeting place for people. Furthermore, by putting 
it underground, the complementary traffic infrastructure is 
being integrated in a relative environmentally-friendly way 
in the urban fabric” (2002, p. 89). Certainly, the connection 
between (inter)nationaltrains, S-bahn trains and the under-
ground (U-bahn) is excellent, since all three of them are situ-
ated at the same levels (level -2 for (inter)national trains and 
U-bahn, level +2 for (inter)national trains and S-bahn trains) 
and under one roof.

Just as is the case at St Pancras Station, in Berlin Hauptbahn-
hof taxis, buses and K&R are situated around the building. 
Taxi’s drop off and pick up passengers at the south side of 
the station. At the north side of the station the K&R and the 
bus platforms are situated. 

Of the three stations, the Berlin Hauptbahnhof is the best 
reachable by car. Underneath the station complex a parking 
accommodation can place up to 950 cars. “The City of Berlin 
wants to reduce car use within the city, aspiring to a modal 
split of 20% car and 80% other transport (including pedes-
trians and cyclists). Because of this policy-goal, the City of 
Berlin did not want a larger parking area at the […] station” 
(Pol, 2002, p. 87-88). This car park is connected to the un-
derground Bundesstrasse B96, and passengers who have 

parked their car enter the station at level -1.

Can we speak of a multimodal exchange hub if we look at 
the three stations? Not really, but we have seen that during 
time the stations have more and more approached that 
concept. The number of different transport modes has in-
creased for all of the three stations (see figure 58). And while 
buses used to be situated several hundreds of meters away 
from the Amsterdam Central Station building, they have 
now been integrated in the new station design by placing 
them at the rear side of the station. And of the three stati-
ons, the Berlin Hauptbahnhof is the only one which has a 
direct connection between the parking garage and the sta-
tion building. Interesting to see as well is that the St Pancras 
design of the 19th century, with its integrated space for taxis 
under the Barlow train shed appears to look more like a mul-
timodal transport hub than the latest station design. A well-
functioning multimodal exchange hub has still not arrived, 
but, in the words of Douma: “With such a design we have 
really distanced  ourselves from the façade-architecture of 
the 19th century” (Douma, 1987, p. 45, translation by the 
author).

Conclusion

Figure 71 Entrance to the parking garage of Berlin 
Hauptbahnhof

Figure 70 Berlin Hauptbahnhof exterior
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conclusIon

How did international European railway stations and railway 
station areas develop their spatial organization and change 
their facilities– from the first stations up until the present – in 
order to deal with an increased demand for accessibility?

The structure of this thesis was based on the Railway station 
accessibility cycle.

The creation of railway tracks is part of innovation of the 
transport net (3) and is a result of an increased demand for 
accessibility of spreaded locations in the country. The loca-
tion and direction of railway lines serving the station will 
determine the typology of the station, as well as the way 
railway lines are used (for example with the introduction of 
the high-speed train).  To understand the general set up of 
a railway station, it is necessary to determine the typology 
of the railway station. Ever since the opening of St Pancras 
Station, the station has remained a terminus station, while 
Amsterdam Central Station changed from a double termi-
nus station in a combination of double terminus station 
and through station. The precursors of Berlin Hauptbahnhof 
were two separate stations: Lehrter Stadtbahnhof (through 
station) and Lehrter bahnhof (terminus station). Those two 
were combined in the station design of Berlin Hauptbahn-
hof, which resulted in the typology of crossing station. 

Since the opening of the stations, passenger numbers and 
the number of operating trains have increased. This is partly 
a result of transport innovation ((4) Time-space convergen-
ce) and a result of station design ((6)  Increased number of 
passengers). Passenger numbers and number of trains are 
therefore both a result and influence on station design. It is 
interesting to see that currently Amsterdam Central Station 
serves over two times more passengers than St Pancras Sta-
tion. And although St Pancras serves fewer passengers than 
Amsterdam Central Station, more trains depart from St Pan-
cras Station.

By exploring the situation in typology and traffic intensity 
it is possible to look at the station development: (5) Spatial 
adaption. For the railway station configuration we can ex-
plore several elements: firstly the platform level, secondly 
the station building itself, and finally the configuration of the 
railway station area including other types of transport. 

The first element of the station building is the platform level. 
We can clearly see the station typology of a terminus station 
of St Pancras Station in its configuration of the platform le-
vel.  Amsterdam Central Station a double terminus station. 
We might expect similarities with St Pancras Station, like the 
presence of a concourse connecting the platforms. However, 
nothing is less true: Amsterdam Central Station was execu-
ted as a through station. Since the station typology of Berlin 
Hauptbahnhof changed drastically, so did the platform con-
figuration as well. 

During the years the number of platform faces of each rail-
way station has risen. Even though the number of platforms 
has risen, the larger increase of passengers means that each 
passenger has less square footage to its availability than in 

the beginning of the stations life. 

A striking fact is that from the moment on that St Pancras 
Station became an international station, there has been a 
clear separation in international departure platforms and 
platforms for national trains. Amsterdam Central Station and 
Berlin Hauptbahnhof however do not have this separation. 

The second element of the station building is the building 
itself. Initially, the station buildings were designed with the 
aim to receive the passenger in a dignified and impressive 
way, in order to emphasize the reliability of the railways. 
However, during the last centuries this approach in station 
building has been left behind. Instead, railways attempted 
to increase the accessibility of their station buildings, which 
therefore had to become more open and transparent. In or-
der to realize accessibility or as a result of it, functions in the 
station building also changed. 

St Pancras Station’s major change was realized in the last 
renovation when the undercroft became an integral part of 
the station building. St Pancras Station was renovated and 
reorganized not only in order to create more space for the 
passengers, but also because St Pancras Station as an inter-
national station serving HST trains required a different pro-
gram. The biggest program change was the addition of the 
international departure lounge. 

Unlike St Pancras Station, Amsterdam Central Station lacks 
facilities for international travelers. This is an interesting fact 
since Amsterdam Central Station serves more international 
trains than St Pancras Station.

Due to the complete new station typology of Berlin Haupt-
bahnhof around the turn of the century, a complete new sta-
tion building was built. It now consists of two platform levels 
and three levels with shopping galleries. 

We can conclude the exploration of the spatial adaption of 
the railway station by looking at the station area and the 
connection between the train and other modes of transport. 
With the design of the first railway stations, the station buil-
ding was considered a gateway to the city. Only the connec-
tion railway station to city was considered important. But, 
especially in the last decades the connection between the 
railway station and those other transport modes has become 
a very important starting point in station design. The period 
after 1945 started the development of the concept: the sta-
tion as multimodal exchange hub, in Dutch also called ‘over-
stapmachine’.  We mainly want a multimodal exchange huf 
of this kind because it reduces our travel time or at least it 
feels like it reduces our travel time.

Currently most of the transport modes other than the rail-
ways are scattered around the railway station buildings of 
St Pancras Station and Berlin Hauptbahnhof. For the first St 
Pancras Station that used to be different: taxi’s picked up 
passengers right next to the railway platforms underneath 
the train shed. Berlin Hauptbahnhof does distinguish itself 
from the other two stations in the fact that the S-bahn and 
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U-bahn trains are situated at the same platforms as the (in-
ter)national trains. Can we say Amsterdam Central Station 
has changed overtime in a multimodal exchange hub? Of 
the three stations, Amsterdam Central Station does have 
the biggest variety of transport modes. However, we cannot 
really consider Amsterdam Central station a multimodal ex-
change hub yet. At the moment the different transport mo-

des are scattered around the station and do not really form 
a cohesive design. But we can say it is getting there with the 
newest renovations in which the bus and metro station are 
more integrated with the railway station. The three stations 
still not perform as actual multimodal exchange hubs, but 
we have seen that over time they are getting there.
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