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1.1 OBJECTIVES AND JUSTIFICATION OF THE STUDY

Objective of the project

The main object of the final degree project is the elaboration of a comparative study of the

infrastructure of trams in the cities of Szczecin and Valencia.

To do it, an analysis of the historical and urban context of both cities, indicating the evolution

of this transport from its beginning to its current status is performed.

Then the conservation status will be checked, evaluating the existing pathologies and heir

possible causes and solutions.

Finally, a study of the safety and health of workers in Szczecin works will be performed, and we
provide a comparison of the study and actions in reality works in safety and health, through

the work visits that we have made.

Justification of the project

Our study is of interest because the city of Szczecin are carrying out works to improve the way
so we have visual information forms of labour, materials, manner of use of equipment, as well

as measures safety and security.

Also, the use of the tram in Szczecin is very important since it has been a widely used

throughout the history and its infrastructure connects many parts of the city.
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1.2 THE RELATION BETWEEN ARCHITECTURE AND ENGINEERING

Architecture is known as the creative part of the construction and design, the correct
distribution of spaces and their execution. The Engineering uses that creativity and helps to
learn the real possibilities of construction on a quantitatively and qualitatively way: structures,
materials, shapes. etc ....Thanks to the engineering, calculations and related procedures are

done to ensure its stability and structural viability.

Definitely Architecture and Engineering are two arts with remarkable differences but

necessarily complement to obtain a safe and correct result.

For underground and tramway infrastructure, we can find this relation between Architecture

and Engineering at stops and stations.

Both, in Szczecin and Valencia we can
see a variety of typologies. Especially in
Valencia where they have recently built
subway stations with a significant
architecture value as for example the
Alameda Station designed by the

architect Santiago Calatrava. This

station, opened in 1995, is located in
L Alameda Station. Source: www.valenciaguia.com
the old bed of Turia river close to The

City of Arts and Sciences also designed by Santiago Calatrava.

The latest great project in Valencia has been the Joaquin Sorolla station wich conects the
underground (lines 1 and 5) with the AVE (Spanish High Speed Train). This is a provisional
structure that will be dismantled when the Valencia Central Railway Station opens. The project
has been designed by architect Cesar Portela and it will integrate the emblematic Valencia
North Railway Station, and an underground railway station with 12 roads and walkways on
two levels 6 ways each. A large underground parking and a building for tertiary uses complete

the project.

Estacion del Norte. Source: www.urbanity.es
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Joaquin Sorolla station Central station. Source: oconowocc.com

Source: arquitecturaresopal.wordpress.com

Another remarkable station in Valencia is the new Estacidon Empalme (built in 1998 and
opened in 2001). Being its author M. Sanchez-
Robles Beltran; with metal frame and large window
this station as well as the Joaquin Sorolla, has a
quite functional architecture.

The Estacion Empalme connects the line 1 of the

underground with the line 4 of the tram.

Empalme station. Source:
Www.panoramio.com

Underground stations of populations that are outside of
Valencia city, they all have the same architectural trends.

Functionality, —economy and standardization have

conditioned these constructions of classic style.

Paterna station. Source:
WWwWW.panoramio.com

However tram stations are usually more simple in both cities.They have a simple metal
marquee and a bank enough to shelter from the rain or the sun during the wait; in Szcezin
sometimes even in some secondary stops this structure is omitted and only installed an

informative post.

.\\r\“”

Pont de Fusta stop. Source:
www.urbanrail.net
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We have found that the relation between Architecture and Engineering in Szczecin is a bit

sparse; this city has only a net of trams and as we have seen that tram stations are always
more simple than the underground. However it is trying to perform a fast-tram project in

which we can see very clearly this fusion of Architecture and Engineering.

Fast-tram will offer a great transport for crossing the city from East to the West and it will
provide to Szcecin of a futuristic look thanks to modern forms fusing cement with large glazed

areas.

Fast-tram Project. Source: Euroinfrastructure.eu Fast-tram Project. Source: Euroinfrastructure.eu
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1.3 ADVANTAGES OF THE TRAMS

Today, the trams have become a very important transport system in all cities for the facilities

to move and the number of advantages.

1. Respectful of the environment

One of the main advantages of the tram-train is the lowest amount of polution with respect to
other means of transport. Being a mean of transport that uses electricity there is no emission

of noxious gases in its utilization.

Trams can run on renewable electricity without the need of very expensive and short life
batteries. Noise produced by modern trams are less annoying. On the other hand the use of

solid axles wheels produce a characteristic noise like a squeal, mainly on curves.

2. Comfort

Another advantage of the tram is that it can accommodate the number of passengers at any
time by adding or removing cars according to need at peak hours. More smooth and
comfortable journey for passengers compared to buses due to the control of braking and
acceleration especially on curves. The lane used by the tram allows for a smoother driving than

roads used by buses.

3. Accessibility

Accessibility is simpler because there are no stairs or other barriers to access to the platforms,
and there are trams "low floor" with the platform at ground level which saves time at stops, By
allowing almost complete accessibility , is very attractive to people with reduced mobility,

pregnant women and older people improving their independence.

These advantages can not be found in the subway, with too many stairs, mechanical stairs and

sometimes located outside the city center.

4. Little space

Occupies a narrower line than its need for a bus because there is no lateral displacements,
which rationalizes the use of scarce urban public space especially in cities with dense

population and narrow streets.
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5. Fast, safe and effective

The multiple entrances to tram allow passengers quicker access than city buses which tend to
have only one access. All this combined with the speed of acceleration and braking allows the

tram to maintain a more rapid speed than the bus.

As all the tram routes are designed as a result we get a faster and attractive service.

The tram can pick up the passengers in residential areas with the same facility that a bus and
also to operate in pedestrian areas in a safely way because it never deviates from the marked

out route.

Reduction in number of accidents by eliminating private vehicles off the road with a greater

sense of security in urban centers.

As the tram rails are visible it is easy for drivers to know where the tram is circulating and

thereby prevent mistakes and accidents.

6. Cheaper

Although the entire of the trams infrastructure was very expensive in their construction, the

cost of the cars and rails has become cheaper due to the application of new technologies.

Once lifted the infrastructure, the tram system is the cheapest public transport with an

expectation of use of at least 50 years

We can say in conclusion that the tram is the best public transport because it helps to reduce
traffic congestion providing passengers with a quick, timely and sustainable means of

transport.
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2.1 INTRODUCTION OF TRAMWAY HISTORY

The first rail passenger services in the world began
in 1807 between the populations of Swansea and
Oystermouth carrying materials between the quarry
and the port; soon emerged a strong interest in the

people transportation. The original trams were

pulled by horses.

First tram Swansea-Oystermouth (UK).
Source: www.chasewaterstuff.wordoress.com

In 1932 began to operate the first tram dedicated exclusively to transport people; this line it
belonged to the neighborhood of Harlem in New York. Three years later begans to run the

New Orleans Tramway still operating today afterwards 150 years of activity.

In Europe the first line opened in Paris (1853). In the 1870s we can highlight the arrival of
tramway in Madrid, Spain (1871) and in Dusseldorf, Germany (1876) where it is still
operational today. The limitation of horse-drawn obligated to search for alternative methods

of traction.

In Europe, it began to circulate in Paris around 1854, arriving in Spain in 1871 and Diisseldorf,
Germany, in 1876. The limitations of animal traction forced to search for other methods of

traction.

Steam traction attempts were made such as railways, by a small steam engine; but the
discomfort caused by the smoke and excessive noise not made popular this system and it was
considered unsafe. In 1881 appeared the electric motor; this system had more advantages

than the steam engine.

In the lates 19" and earliest 20" there were not a
predominant system of traction and other
alternatives starting to appear. Cable tram was

the only alternative but it was very expensive and

had no success.

First electric tramway Lichterfelde(Berlin)
Source: www.bbc.oc.uk.

In early 19" century the electric motors were
invented. This fact enabled the implantation of trams with electric motors obtaining a great

success and becoming the best option even at the present.
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In 1881 the first line of electric tram was opened. It was in Lichterfelde, near Berlin. With these
new lines, the fiist serious problems with pedestrian safety begun to show because the
electrical current streamed through rails. For this reason other alternative energy systems
were considered and changed by simple suspended cables on where a machine called
pantograph was connected. In 1883 starts up the first tram line using the catenary system -
overhead power line that transmits electricity to locomotives- in Interbrihl Médling, near

Berlin.

During the last two decades of the 19th Century and the first three decades of the 20" Century
the Electric tram experimented a notable expansion because it offered an inexpensive and
safe transport for the population and at the same time improved the socioeconomic relations

in urban areas by facilitating expansion from the city to the suburbs.

In the following decades there was a progressive disappearance of the tram; they were several
causes but in 1920 the manpower and materials needed to keep the lines of tram suffered a

considerable increase.

The public authorities have invested, especially the networking bus and infrastructure for the
cars, perceived as the symbol of progress. Car production was cheaper with the introduction

of new production lines.

The road infrastructure was improved. The population fascinated by progress and autonomy
that offered private car asked more space for cars in cities. Private cars and buses emerged as

tram replacers.

Another cause that were able to promote the disappearance of the tram was the financial
crisis of USA that sunk the European economy and the devastation suffered by the Second

World War

In order to take advantage of electrical lines used
by trams in several cities trams were replaced by
trolleybuses - buses powered by electric energy -

but this type of transport was a complete failure.

Trolleybus. Source: www.tramz.com
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2.2 HISTORY AND EVOLUTION OF SZCZECIN TRAM

The first tram to have ever moved along the streets of
Szczecin appeared in the city on August 23, 1879. Its
route led from the Hold Pruski Square to Brama
Portowa via the Orla Bialego Square (Rossmarkt).

Further on it forked in the direction of Lekno and

Golecino. Back then the cars were drawn by horses of

course. ‘ ;
Museum of technology Szczecin.

Source: author
It had not been until July 4, 1897 that an electrical tram started to carry citizens of Szczecin.

Only the main route was a double-track one at that time; trams running along side routes had

to stop and wait for their turn sidings.

In 1926 a huge shipment of 40 cars was delivered to Szczecin from factories in Bremen and
Dessau. Despite the fact they were manufactured both in Dessau and at the Nordwaggon
Bremen factory, they were all called “Bremens” in Szczecin. Those were the oldest tram-cars
that were lucky enough to survive WWII in depots. The Bremen was a modern tram-car in its
time, just to mention its roofed platforms. There was a special casket placed on the top of the
car into which a plate would be inserted to inform passengers about the route’s number and

direction. At night the casket was illuminated.

Bremen train-cars were seen for the first time in Szczecin in the mid 1920’s. All cars were

painted the same colour at that time, i.e., ivory. Car numbers were yellow.

Different paint coats were applied in 1912, the time when the city of Szczecin took tram-cars

over from a private company. Trams running along the same routers were painted the same.

' Until 1954 there had been no new tram-cars
introduced to the streets of Szczecin. The design of Nk
tram-cars was based on that of German KSW cars that
had been manufactured during the war-time. KSWs

had been assembled in such a way as to allow for a

N quick evacuation in the event of an air-ride, so they

Museum of technology Szczecin.
Source: author
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had been fitted with disproportionately big platforms and wide doors. Nk cars inherited those
wide panel doors that in the first models were operated manually. Nk cars could carry 70
passengers in total, including 12 seats. They could move both forwards and backwards.

Similarly to old Bremens, they were operated via crank handles.

The first ten 102Na tram-cars arrived in Szczecin in 1971. Those were the first quick-running
trams in Poland. In comparison to tram-cars and Enkas of pre-war period, they appeared as

extremely luxurious and modern vehicles.

Crank handles and wooden seats — these are the things that
come to their minds when Szczecin residents who grew up
in the 1970’s try to recall the tram of their childhood days.
Those tram-cars, known as Nk cars, were manufactured in

Chorzow in the 1950’s. and there was only one driver’s

cabin located at one end of the vehicle. Museum of technology Szczecin.
Source: author

In 1970’s tram conductors in Szczecin were gradually replaced by validating machines. In 1971

all remaining pre-war tram-cars were withdraw machines from the public transport network.

Drivers seats at both ends of the car had been a necessity until eventually all last stops at all
tram routes in Szczecin were transformed into loop lines. The last loop line was built in 1973 in

the Goclaw district.

When 102Na hinged tram-cars began to fall apart, we wasted no time and started to look for

some replacements. And this is how GT6 trams arrived in Szczecin.

The first shipment containing 12 second-hand cars was delivered to Szczecin from Disseldorf
in 1996. Those trams were applied a general overhaul and had been modernized before. They
were fitted with a door opening system that allowed
passengers to open individual doors by pressing a button
next to it. They were also equipped with an interlock that
prevent passengers from getting trapped in the door while

getting off the tram. And most of GT6 windows could be

opened slightly. The driver’s cabin was separated from the

Museum of technology Szczecin.
Source: author passengers’ area in Szczecin.
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Helmuts, as GT6 tram-cars were called in Szczecin, made terrible start in the new environment.
The first run to be made by a Helmut was leading along route 3. So, a GT6 left the Pogodno
depot and began to move towards the Arkonski Forest . Well, it didn’t make it to the Rodla
Square, as the redundancy switch was blown due to high voltage of the electric traction. At
dawn, the time when few trams were still running, a substation provided current with the
approx. voltage of 730 V instead of 600 V. A car that had been so carefully adjusted by

Germans simply had to yield. Helmuts were housed at the Niemierzyn and Golecino depots..

Helmuts were removed from the public transport network mainly because there were no
matching spare parts available. In 2007 there were still 11 out of 31 tram-cars running. A

decision was made at that point to purchase T6A2D trams in Berlin.

Nowadays, there is a museum, Museum of Technology and Transport, where we can find some
types of trams. Some examples are as follows:

1. Tram-car Bremen n2 144

Bremen was carrying passengers in Szczecin for 41 years. It always moved under the number of
144, the one it was labelled with in 1926. In 1967 it was turned into a technical support vehicle
at the Regional Public Transport Enterprise and
accommodated at the Pogodno depot subsequently.
This Bremen was carrying tech support crews until
1995. That year it was recognized as a historical
vehicle; nonetheless, it had not been renovated until

2001.

Technical data: Museum of technology Szczecin.
Source: author

e Drive: two 45 kW electrical engines
e Seats: 24

e Standing places: 23

e Manufacture date 1926
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2. Tram-car Bremen

After carrying passengers for 40 years, the presented
tram-car was converted into a salt spreader. It
consists of two platforms and technical
compartment with a salt mill. The salt spreader was
used together with a snow cutter. A tram-car with a
snow cutter, a former Bremen car as well, is

exhibited next.
Technical data:
Museum of technology Szczecin. e Drive: two 45kW electrical enginers
Source: author e Manufacture date: 1926

3. Tram-car Nk n® 114

Those tram-cars, known as Nk cars, were manufactured in Chorzow in the 1950’s. This used to
carry Szczecin residents from May 1967 to August 1996 as the number 114 tram. Before that it
had been running in Warsaw. In 2004 and 2005 it could be seen in the streets of Szczecin as a
sand car. Eventually, it was removed from the tracks altogether after is electrical system had
burnt. The car was left at the Pogodno depot and
served as a source of spare parts. It lost most of its
seats, some parts of its interlocking frame and the

pantograph.

Technical data:

e Drive: two 60 kW engines
° Carrying capacity: 16 seats and 62

Museum of technology Szczecin. Standmg places.
Source: author Manufacture date: 1951
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2.3 HISTORY AND EVOLUTION OF VALENCIA TRAM

The city of Valencia has had an extensive network of trams only surpassed by cities like Madrid
and Barcelona. Its mixed system of urban and suburban
services made possible to connect Valencia with other

villages nearby.

The story of Valencia tramway begins in 1874 when the first

tram of animal traction began to be built by Romulo

Zaragoza Muela.

Old Valencia tramway.
Source: juanansoler.blogspot.com

In 1876 the first Valencia tram line was inaugurated
becoming one of the first Spanish cities to introduce this system after Madrid (1871) and

Barcelona (1872) This Valencia tram line disappeared in 1970.

On January 17, 1892 was inaugurates the first steam tram line. This new type of vehicle caused

a large number of fatal accidents. Collisions,

N

derailments were common and people started to
call the tram “Ravachol” which was a famous French

anarchist known for his macabre acts of murder.

The first electric tram began to circulate 1900 and

1913 were already circulating around 37 unists ot

Tramway accident in Valencia.
Source: juanansoler.blogspot.com

this type.

In the postwar period the appeared another tram model with automatic doors that would not

allow to access the people to it when it was in motion.

In 1970 the Valencian Association Of Trams decided that the
tram was not modern and functional anymore, so they were
removed. To replace them they introduced the trolleybuses,

an electric bus.

The Valencia tram ceased to exist for a short period of time;

New line 4.
only until 1994 when modern line 4 was inaugurated Source: juanansoler.blogspot.com
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3.1 COVERAGE OF THE TRAM ACCORDING TO ITS URBAN EVOLUTION

Like any city, Valencia and Szczecin have been subjected to urban changes due to events that
have passed through the centuries. Each one of them has evolved differently, depended on the

needs that have been causing.

This growth inevitably originates many displacements of people within cities for work, leisure,
etc. So the need for the implementation of public transport, such as trams, is increasingly
important since they are a link between all points in the city where it will implant. Therefore,

the development of public transport in one city is given, in part, urban’s growth to the city.

As for Valencia, urban development differs in three parts: the old town, widening and

periphery.

The old town
It is the part of the city urbanized since its origin until the mid-19th century urban growth.
The area was surrounded by a wall whose functions were defensive, fiscal and health. At
present, some of its doors as well as pieces from the wall are preserved.

Due to this wall, the old town has a compact frame, since people grew within the wall
enclosure.
At first the buildings were low rise and then
begins a gradual integration of buildings
vertically.

Monuments such as the cathedral, palaces and

churches from different periods are persevered.

Source. Font: www.guiaxvalencia.com

Widening
In the mid-19th century, urban area was expanded by the growth of the city and causes,
among others, were agricultural prosperity, a process of industrialisation and an
important revolution of transport.
To carry out this extension, existing walls were demolished and instead created an outside
round becoming main street.
The expansion was carried out in two phases, the bourgeois expansion and the second
expansion.
Buildings that were built were small houses of poor quality materials, so they deteriorated

soon.
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In addition, urban development led to annexing neighbourhoods and nearby towns that
were differentiated from the city at that time. Now this neighbourhoods and villages are
integrated in the urban area.

Periphery
The growth of industry, services and urbanization, caused a vast periphery in the second
half of the 20th century. The main axes of urban growth were, on the one hand, south of
the city, because of a new artificial course of the River Turia, which skirted the city to the
West and South.
On the other hand the North of the city, as the old
bed of the river became a large green area. On the
left bank of the old river new facilities were
created, as the campus.

Finally, the harbour has been fully integrated in the

city.

Port of Valencia. Source:
WWW.0CONOWOC.COom

As Valencia evolving urban, also evolves in terms of public transport, in order to obtain a
connection between each of the points of the city. Valencia in particular has good bus
connections, however, the existing tram and underground nets are scarce.

In attachments maps shows the coverage of the nets, both tram and underground. The plan
divides the city by areas (Z1, Z2, Z3 and outdoor areas).

The area "Z1” covers the old town of Valencia. As you can see, the oldest area, located near
the River, has no connections with these nets. This is because this part of the city is very
irregular, the presence of old buildings, existence of very high water table due to the existence
of ditches, etc.

As for "Z2" area, is where most connections covers, both tram and underground, especially in
the north.

The area "Z3” covers area outside Valencia as well as nearby towns to the city. This area is very
low in trams or underground in some areas, such as South or East.

Finally, the outer areas which connect through the underground, Valencia with towns further
away from the city, even to Villanueva de Castelldn, located 55.3 km from the city. In these

areas there isn’t tram net.
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COMPARATIVE STUDY BETWEEN SZCZECIN AND
VALENCIA OF THE CONSTRUCTION OF THE TRAMWAY
INFRASTRUCTURE

As you can see on the maps, there are areas of Valencia, both in the city and around the
presence of a tram or underground net is zero.

As mentioned previously, the construction of a net of underground and tram in the historical
centre of the city is an impossible task for which the connections in that area of the city are
better by bus.

However there are parts of the city where it is possible to build a tram net. Those spaces are
reflected in the next map where possible tram nets that can be built, both in the city and in the
near towns, in order to have a broader connection between all parts of the city, both inside
and outside.

In the area "Z4", as shown in the plan, there is a net in construction, called line 2 which are
available from the center of the city with the port of Valencia, although he has been paralyzed
for a time due to economic problems.

As noted in previous plans, the villages around Valencia are well connected to the city, either
by underground, by tram or even trains, however there is an area "Z5", in which nearby
villages do not have any connection with the city, so the construction of a underground or
tram line in that area would be very functional, as it would facilitate the arrival of people from
that area to Valencia.

Last but not least, there are also areas in Valencia where they could extend the lines as their

presence therein is void and can only be accessible by bus or public transport.
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On the other hand, Szczecin urban development can be divided into three parts: the old town,

expansion and industrial area.

Old town
Like Valencia, Szczecin has its historic old-town next to the bed of the river. It is part of the
urbanized city that which surrounded by a wall, called Old Town. In Szczecin also
preserved some of the doors of that wall.
In 1945, the city was bombed and destroyed
90% of the old city, although some historic
buildings survived.
The architectural style of the historic center is
due to trends popular in the latter half of the
19th century and early 20th century,

Academic art and Art Nouveau.

Szczecin. Source: Book. 50 Jahre Stettiner The Old Town was rebuilt in the late 1990s,
strassenbahn 1879-1929

consisting of new buildings, some of which

were reconstructions of buildings destroyed in World War Il. In this area of the city we can

find the most important monuments of the city such as the Cathedral, the castle of the

Dukes of Pomerania or Old Town Hall.

Expansion

In the expansion of the city there are many green areas, parks or trees planted on the
islands of the streets that separate opposing
traffic, also there are many roundabouts. This is
because Szczecin was redesigned in 1880 by
Georges-Eugene Haussmann, who had redesigned
Paris also. At present, the design of city streets

continues to be used.

During the reconstruction of the city in the

Szczecin. Source: ds-lands.com

aftermath of the Second World War I, the
communist authorities of Poland wanted that the city architecture reflect an old Polish
Piast era. Since there were no buildings of the time, it was decided to maintain the

Renaissance and Gothic buildings.
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Industrial zone
It is the area on the right side of the river. In this area most of the industries belonging to

Szczecin are located.

Szczecin has evolved in an urban way, but also has been expanding and improving the net of
trams, unlike Valencia, the network is much more complete. In addition, it should be noted
that not only has good tram net, but also has a large net of bus lines, which are complemented

with trams to connect the city completely.

In the next map you can see the existing nets of trams in the city, as well a division for areas of
the city (21, Z2, Z3 and outdoor areas).

The area "Z1” covers the old town of Szczecin. As can be see, the oldest area, next to the River,
has very good connections with the tram net, so get to the city centre is easy.

On the other hand, the "Z2" area is an extension of the urban area to the left side of the river.

This area is also well connected to the net.

The outdoor areas, also part of Szczecin, but are like concentrated neighbourhoods. As the
plane reflected tram net connects the Centre of the city with the majority of those districts,

although there are some of them which can only be reached by bus.

Also keep in mind the area to the other side of the river (Z3), which is the industrial area of
Szczecin. It is also connected to the city by tram. The last stop on the line there are
connections with many buses to reach more remote areas of Szczecin, although it takes too
much time to reach them. So there is an ongoing "Fast Tram" project, which you will arrive as

soon as possible from one side of town to the other.
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On the next map we can be clearly seen the zones where the tram network does not cover.
There are three neighbourhoods on the on the outskirts of Szczecin, two to northern and one
to southern where It would be useful to construct or expand the existing tram line for connect

these districts with city center.

Buses network in Szczecin is more extensive than the tram lines and it covers the city center

and remote areas of the city where the tramway doesn’t go.

Nonetheless there are still problems with public transport in Szczecin; the continuing city
development, new dwelling districts on the right and left of the Odra River and dynamic

development of motoring industry generate an immediate necessity of transport.

Therefore it has been decided to construct the Szczecin Fast Tram will finally start after many

preparations. The city has signed a subsidy contract for this investment.

In 2015 Szczecin’s residents will be able to use the new connection between the right and the
left side of the city. It's a milestone in the development of Szczecin public transport. The

investment has been prepared for years.

It includes the construction of Szczecin Fast Tram which will be 4 Km long. Railways, modern

loops and stops will be built as well.

The 4 Km extension will start at Basen Gdrniczy on the east side of the River Odra and run to
Truskawkowa with three intermediate stops. The fully segregated line will use a bridge over

the River Regalica that was built in 1999-2003 with provision for a double track alignment.
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3.2 RED TRAM: COMPARISON OF SZCZECIN AND VALENCIA

Following there are two planes one the network of tram of Szczecin and the other to the
underground network and Valencia tram. In them is reflected all destinations, as well as points

of interest of both cities.

The Valencia’s network has 5 existing lines, only two of them are tram network and as

mentioned above there is an underground line in construction.

Lines concerning the underground are line 1, 3 and 5.
As its name indicates, these lines go by the subsoil of
the city, although some points, which are already
situated outside the city, lines up outside. These lines
connect many points of the city and with the most

nearby towns, even reaching towns with a distance of

approx. 55 km from Valencia, as the case of line is 1,

Underground of Valencia.
which connects the city center with Villanueva de Source: noticias.lainformacion.com

Castelldn.

These lines also connect with very important points of the city such as the city airport (lines 3
and 5), both the train station and the AVE (line 5), as well as the University CEU (line 1) or

some faculties of the University of Valencia and the hospital Clinico (line 3).

Underground lines are also connected to each other; on the map you can see all existing
connection points. But not only these points are used to connect several underground lines,
but in some points, as the case of Empalme or Benimaclet stop, where the underground

network connects with the tram.

As for the tram networks in Valencia there are
only two lines (lines 4 and 6) both are connected
in Primate Reig stop. These connect a small part
of the city, although the line 4 also comes very

close to several towns in Valencia, such as

Burjassot.

Tran of Valencia. Source: www.lovevalencia.com

Through them we can reach the major city points, such as the campus Tarongers and

Universidad Politecnica de Valencia (both lines) and campus Burjassot (line 4). Also by line 4
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can reach the Fira de Valencia, in which are many exhibitions and exhibitions of tourism,

construction, etc..

On the other hand, Szczecin has 12 tram lines. Tram network of this city is very complete, and
you can reach any point in the city by tram. It is interesting to know that today is building a line

called Fast Tram, which connects the city side to side faster than existing tram lines.

The network connects points of interest such as the cemetery which is one of the largest in

Europe (line 8 and 10) and two hospitals (by line 3 can reach both).

Also from the educational point of view, by tram you can reach several universities in the city

such as the xxx by lines 11 and 12.

Like Valencia, Szczecin also has many transfer stations, such as Brama Portowa station, so it

makes the flow of people through the city much easier.

In conclusion, despite Szczecin is smaller in area and population, this will have a more

developed and comprehensive tram network.
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COMPARATIVE STUDY BETWEEN SZCZECIN AND
VALENCIA OF THE CONSTRUCTION OF THE TRAMWAY

INFRASTRUCTURE
3.3 ECONOMIC - SOCIAL CONTEXT
VALENCIA
e POPULATION: 794228 people
e AREA:528.81 Km’
COMPANY PRICES € 7 FREQUENCY N2 LINES HORARY
Single ticket 1.5 6.3
LIVATTEAER LT LU Metrovalencia | Ticket 10trips 7 29.4 10-20 min 5 lines 5:00-23:00

Monthly ticket 41 172

Single ticket 1.5 6.3
7-15 min 43 lines 6:30-22:30
EMTvalencia | Ticket 10trips 8 335

( 45 min 13 lines 23:00-2:00
Monthly ticket 30 126

BICYCLE Valenbisi Yearly ticket 27 1119 - - 24h
5Kkm 4.4 18.2

TAXI Radio-taxi - - 24h
( 5Km 6 24.7

NOTE 1: Prices of metro and tram correspond to zone A, with this type of ticket you can only travel around the city of
Valencia.

NOTE 2: The frequencies and the horary are approximate as they depend on the number of the line.

SZCZECIN

e POPULATION: 405.944 people
e AREA: 300.06 Km®

COMPANY PRICES FREQUENCY N2 LINES HORARY

15 min
12-20min
SUBWAY- TRAM ZDITM 30 min 0.7 3 12 lines | 5:00-23:00
¥ 20-24min
1 hour 0.9 4
2 hours 1.2 5
11-20min 44 lines 6:30-22:30
ZDITM 1 day 2.9 12
O 1h | 14lines | 23:00-5:00
5 days 8.5 35
5Km 2.4 10
Taxidyou - - 24h
g S5Km 3.6 15

NOTE 1: Prices tram and bus correspond to a normal ticket, students have discounts. The prices are reduced by half.

NOTE 2: The frequencies and the horary are approximate as they depend on the number of the line.

Working day Day-time

'Weekend « Night-time
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COMPARATIVE STUDY BETWEEN SZCZECIN AND
VALENCIA OF THE CONSTRUCTION OF THE TRAMWAY
INFRASTRUCTURE

It's difficult to make an exhaustive comparison of all parameters listed in the tables because

many of them are not measured in the same way.

This is the case of prices, in Szczecin tram and bus tickets are bought for time spent on the
travel that means, you can buy tickets for thirty minutes, one hour, etc... And you can travel
with this ticket doing the transhipments that you need during this time. However in Valencia,
tickets spends by number of trips that you make, although, once validated the ticket you can

make transhipments until after the half hour.

But considering that the prices of metro and tram on which we are comparing in Valencia
correspond only to the zone A and this area covers only the center of the city, we can say that
the average of journeys will be around 30 minutes. So if we compare the price of a single trip
in Valencia with the price of the ticket at 30 minute in Szczecin we can observe that tram in

Valencia is twice as expensive.

However, in Valencia there is a possibility to buy a '‘bonometro’, it's a card that accumulates
trips, and usually people recharge bonometros with 10 trips. In this way the price of a single

trip of metro and tram is similar to the price of Szczecin.

Comparison of the price of tram tickets (zt)

Single ticket  Single ticket
(bonometro)
Szczecin Valencia

Graphic 1: Comparison between the prices of the trams tickets in Szczecin and Valencia. Source: Author
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COMPARATIVE STUDY BETWEEN SZCZECIN AND
VALENCIA OF THE CONSTRUCTION OF THE TRAMWAY
INFRASTRUCTURE

Regarding the frequency of trams with the data presented in the table can not make a reliable
comparative because in both Valencia and in Szczecin, this parameter dependent on the

number line bus, tram or subway that is being studied.ukhil

Although, if we make an average, the table show a slight higher tram service frequency of the

Valencia public transport in buses and trams.

In neither of the two cities there are night tram lines, however,there are night buses. We can
say that although the buses frequency of such lines is greater in Valencia, the horary is much

more extended in Szcecin (until 5:00 am).

Daytime public transport lines have approximately the same time range (although this also

depends on the line being studied).

With respect to the existing bus network, the number of operational lines in both cities is very

similar. If there is a clear difference in the number of tram lines / m.

The number of tram lines in Szczecin is more than double of the existing lines in Valencia.lf we
also consider that population and area of Valencia is almost double that of Szczecin we can say

that the Polish city offers a much better public transport.

45
40
35
30
25
20
15

10

Bus Bus ( Tram

W Valencia W Szczecin

Graphic 2: Comparison between number of lines in Szczcecin and Valencia
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COMPARATIVE STUDY BETWEEN SZCZECIN AND
VALENCIA OF THE CONSTRUCTION OF THE TRAMWAY
INFRASTRUCTURE

Other services that we haven't yet mentioned are the bicycle and taxi.

The bicycle is a means of transportation
appropriate for the two cities because Valencia
and Szczecin are quite flat and none of them is too
big. Szczecin has over 40 kilometres of bike lanes,
Valencia exceeds 150 Km and also has a public

bike rental service called "valenbisi". This is a

service that has 2,750 bikes distributed over 275

Valenbisi service. Source:
stations, they are located in different parts of the www.lovevalencia.com

city. For an annual subscription you only need to register on the website and pay € 27.12, with

that payment you can make an unlimited number of trips for a year.

Finally we study the taxi service. Broadly we can say that in Szczecin taxis are much cheaper
than in Valencia.To cover the same distance in valencia taxi costs you twice as expensive as in

Szczecin.
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3.4 AREAS CHOSEN FOR THE STUDY

The zones that we were chosen for the constructive and material analysis and for observation
of the conservation state in Szczecin correspond to the tram lines that runs along Piastow
street and the tram lines that circulate along the Potulicka and Narutowicz street. For the
Valencia analysis we were selected Tarongers avenue witch go the 4 and 6 tramline.

The areas selection in Szczecin has been conditioned by actuals reconstructions works and
improvements in tramways infrastructures. Thanks to this fact we can collect data, take
pictures and acquire information at first hand.

LEGEND

- Piastow Str.
- Potulicka Str.

| Narutowicz Str.
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INFRASTRUCTURE

In Valencia we have decided to choose Tarongers Avenue because the service offered by the
tram in that area is very important.

On this avenue there are many Universities, and tram transportation is the most used by
students to go to class. In addition it is crossed by the two existing tram lines in the city that
offer service to the beach, so many people uses it in summer.

i
Ciutat Vella

Valencia¥a

LEGEND

[ Tarongers Avenue
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The street Aleja Piastow is one of the streets most travelled of the city. This avenue is in the
expansion of the city. In this area, most of the buildings are residential buildings with ground
floor commercial premises. The predominant use in this street is residential and educational.

In addition to these residential areas, there are also several areas university residences as
isolated blocks with greenery around. There are also, along the street, numerous university
schools. Here we can find five faculties of Zachodniopomorski Uniwersytet Technologiczny.

Actually for this street, tram number 4, 11 and 12 circulates.

10

StekalG owna
ZUT wiSzczecinie

Piastow Str.
Residential
Comercial Buildings
Public Buildings
Office Buildings

No residential buildings

I B
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The Potulicka and Narutowicz street are included in the old part of Szczecin, near to the river.
This zone is mainly residential use but you can also find some office buildings.

The antiquity of the area and its proximity to the river are two drawbacks to perform
construction work; the possible appearance of historical remains and the presence of high
water-table.

In this area go tram lines 1, 4 and 9.

Narutowicz Str.
Potulicka Str.
Residential
Comercial Buildings
Public Buildings
Office Buildings

No residential Buildings

AR

Healthcare center
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Tarongers Avenue is an extension of the city designed to connect the central core of the city
with the Maritime Villages.

On both sides of this avenue there are two university campuses: in the north is all faculties of
Universitat Politecnica de Valencia and in the south is located, some faculties of Universitat de
Valencia: teaching, social sciences, law and economics.

The last section of this road is residential, crossing the emblematic neighborhood of Cabanyal.

On Avenue Tarongers circulate two tram lines, line 4 and 6 towards the b