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Concept of cross – city rail route in Wrocław to create the LRT system 

 

Abstract: The article presents a proposal for the construction of a cross-city rail route in 

Wrocław in order to create a LRT system. The main motivation for the creation of the LRT 

system is the constantly growing traffic towards the center caused by the increasing number 

of people living in the peripheral parts of the city and neighboring municipalities making up 

the Wrocław agglomeration. As an example of an efficient LRT system using a cross-city 

tunel is the S-Bahn system in Munich was cited, in which the railway tunnel running through 

the city center determines large flows of passengers and is therefore one of the main means of 

transport in the entire agglomeration. In the next part, the current state of the Wrocław 

Railway Junction is briefly discussed, thus showing the city's great potential to create the LRT 

system. Places where direct access to the railway network should be provided have been 

indicated. It was proposed to create two cross-diameter routes running entirely from the 

tunnel. Their course should be dictated by the location of the traffic generators indicated in 

the article in the center of Wrocław. In the summary, the author presents the benefits of 

building new routes and mentions the need for the development of the rail transport network 

resulting from the Wrocław Mobility Policy. The creation of a new route running through the 

city center would significantly increase the transport attractiveness of the railways, and thus, 

the new route would be a key element for the creation of an efficiently functioning LRT 

system in the city and the entire Wrocław agglomeration. 
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Introduction 

The problem of transport in cities (mainly public transport here) has been known to people for 

centuries, although it intensified with the industrial revolution of the 19th century. Along with 

the development of cities, the demand for transport grew, and thus the problem of transport 

also grew, which in turn was associated with the need to introduce changes for the further 

efficient functioning of the city. The problem was particularly acute in the densely built-up 

city center, which was (and still is) the most common travel destination. Depending on the 

size of the city and its potential (mainly economic) opportunities, specific measures are 

introduced to effectively solve the problem of transport in the city. The best solution is to 

build an underground rail network that is able to transport a large number of people in a 

relatively short time in a collision-free manner. Consequently, metro networks have been 

created in many cities to improve the transportation of people in the city. 

Currently, one of the solutions is to use the existing railway network, thus creating the 

LRT system. However, in order to increase its attractiveness for transport, a new cross-city 

route is being built, which enables quick travel from peripheral directions to the center, 

without the need for a change. This is the case, for example, in many German cities such as 

Leipzig, Munich and Stuttgart, where a tunnel was added to extend the existing headend and 

is often located right next to the city center. The new section of the line is the so-called 

"Stammstrecke" or the main route on the network where the vast majority of lines converge, 

which therefore makes this mode of transport very attractive. 
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The problem of transport can still be felt in Wrocław, and it concerns not only the city 

itself but the entire Wrocław agglomeration. During rush hours on the main communication 

arteries, traffic jams are common, and urban transport does not always offer convenient travel 

times. According to the author of the article, the introduction of an efficiently functioning 

LRT system, running through the very center of the city, will significantly solve this problem, 

as well as encourage residents to change their ways of traveling and choose a greener means 

of transport, which is the rail. 

 

An example of the S-Bahn network in Munich 

Due to the appropriate optimization of the network, the assumed daily flows of passengers at 

the level of PLN 250,000 significantly exceeded the assumed value and currently amount to 

over PLN 840,000 during the day [8]. Due to the fact that the capacity of the cross-city 

section was exceeded and the constantly growing passenger flows, it was decided to build a 

second cross-city route parallel to the already created line (the so-called Zweite 

Stammstrecke). The approx. 10 km route will run between Laim in the west and 

Leuchtenbergring in the east. The key element for the investment will be a seven-kilometer 

long tunnel connecting the Main Railway Station with the Eastern Railway Station. The 

planned route of the new route against the background of the existing one is shown in Figure 

1. The existing sections are marked in green and the newly designed route is in red. The 

sections in the tunnel are marked with a dashed line. Currently, the network is constantly 

expanded to ensure the best possible transport offer [7]. 

 

 
1. Planned route of the second main railway line in Munich  

Source: [7] 

 

WWK existing condition 

The Wrocław Railway Junction (WWK), due to its long history, is one of the most developed 

railway junctions in Poland. In total, lines from ten different directions converge in Wrocław, 

as shown in Figure 2. Lines that are not currently used linearly and lines intended for freight 

traffic are also marked. It is clearly visible that the node covers most of the city, but at the 

same time, it also circles the city center. This shows the great potential of the city and the 

agglomeration to create the LRT system. Unfortunately, in the current system, the network 

circles the city center, which makes the railway lost its transport attractiveness. The cross-city 

section is a 3-track section of the network from the Grabiszyn branch post to the Wrocław 

Główny station. It is completely collision-free with other means of transport, it runs partly in 

the embankment and partly on the flyover. The section is used by regional and long-distance 

passenger trains going from seven different directions. The research conducted in January 

2021 shows that during rush hours, trains pass through the cross-city section approximately 

every 2.5 minutes [2]. The introduction of additional LRT trains may cause major difficulties 

in the overlap of the capacity of the cross-city section. Therefore, the construction of a new 
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route should be considered, taking into account places that are a frequent destination of 

residents, later referred to as traffic generators. 

 

 
2. Wroclaw Railway Junction on the city map, source: own study 

Source: own study based on [9] 

 

Traffic generators in the city 

The places on the city plan that are the most frequent travel destination were considered to be 

traffic generators, and therefore the streams of passengers are the largest in these places. Such 

places in Wrocław include, among others: 

• Main Railway Station / Bus Station - a transfer node between various means of 

transport (urban, regional, long-distance transport), 

• Old Town / Market Square - an area generating a lot of tourist traffic, 

• Dominikański Square - a large transfer junction in the Old Town, 

• Bema Square - a transfer junction towards the northern part of the city, 

• Grunwaldzki Square - one of the most important transfer junctions in the city. A large 

academic center in the vicinity, access to practically every part of the city from the 

square, 

• John Paul II Square - an important transfer junction towards the western parts of the 

city, 

• Hala Stulecia / ZOO - places generating high tourist traffic, 

• Crossroads at Arkady Wrocławskie - a transfer junction towards the southern part of 

the city, 

and in the near future it may also be: 

• Świebodzki Railway Station - it is possible to develop the area next to the station, 

creating a new center of Wrocław [1], 

• Social Square - according to the Local Area Development Plan, the target square is to 

be developed in the future and create an important point on the city map [10], 

• the so-called Wielka Wyspa Aleja (“Great Island Avenue” , in progress) - a new 

investment in the eastern part of the Wrocław downtown bypass. The new route will 

enable the creation of a new transfer junction within Biskupin and Sępolno. 
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 The location of the above areas against the WWK background is shown in Figure 3. 

As can be seen in the figure, the generators are located mainly in Śródmieście, which means 

they are outside the direct influence of the railway network. Launching the LRT system, 

without building a new cross-city route, will significantly reduce its attractiveness because 

access to the destination will require a change. 

 

 
3. Distribution of traffic generators in relation to the Wrocław Railway Junction 

Source: own study based on [4] 

 

The course of a new route 

When designing a new route, it is first of all necessary to take into account the largest possible 

number of the aforementioned traffic generators (including the future ones) in order to 

maximize the transport potential of the future LRT system. Due to the dense downtown 

buildings, new routes in the tunnel were to be built in the center. A total of two new sections 

of a cross-city route were proposed. The first tunnel will connect the Świebodzki Railway 

Station and the Wrocław Swojczyce station. Its course has been planned through the Old 

Town, Śródmieście and the Great Island. It is planned to create 8 new underground stops on 

the route. The second tunnel will connect the Świebodzki Railway Station with the Wrocław 

Główny station. The connection of both stations will ensure more convenient transfers from 

LRT trains to regional or long-distance trains. It is planned to create three new underground 

stops along the route. The routes of individual tunnels and the location of the new stops are 

shown in Figure 4. Świebodzki Station is the place where both tunnels begin, therefore it will 

be a fairly important transfer point between the tunnels. The proposed route geometry in line 

with the Technical Standards [6] and the location of the stops allowed for the maximum train 

speed of 60 km/h, which is an acceptable value from the point of view of traffic flow. The 

locations of the new stops coincide with the location of the traffic generators shown in Figure 

3. The reconstruction of the Świebodzki Railway Station from the headend to the transit 

station will enable convenient routing of tunnels through the city center. Thanks to such 

routing of the new routes, 9 out of 11 traffic generators marked in Figure 3 were connected 

using two routes with a slight elongation. Additionally, such routing of tunnels will enable the 

addition of a tunnel in the north-south relation from the Nadodrze Railway Station to the 

Main Railway Station with the tangential connection of the tunnels on Plac Społeczny and the 

possibility of its further extension to the southern parts of the city. 
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4. The proposed route of new cross-city routes 

Source: own study based on [5] 

 

Summary 

The article proposes the construction of new cross-city routes in Wrocław in order to create an 

efficiently functioning urban high-speed rail network with an agglomeration range. One of the 

most important advantages of creating new sections is the reduction of travel time to the 

center from the suburbs. This is an important point, especially for those traveling through the 

city center during rush hour. Figure 5 shows the approximate travel times along the central 

section between stations.  

 

 
5. Approximate journey times between the stops in the tunnel connecting  

the Świebodzki railway station with the Wrocław Swojczyce station  

Source: [2] 

 

 The Wrocław Świebodzki - Wrocław Swojczyce route will be covered by the train in 

approx. 17 minutes, which is an impossible result with the current network of connections. 

With the length of the connection, these discrepancies are increasing in favor of the rail 

connections. It is also worth noting that the train travel time is constant and does not depend 

on the traffic volume, which cannot be said about tram or bus transport. It may contribute to 
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the increase in the popularity of rail transport in the daily journeys of residents. Thus, a more 

ecological means of transport will be selected, which is in line with the city's current policy 

related to the Sustainable Mobility Policy [3, 11]. In addition to shortening the travel time to 

the center, the advantages include: connecting the Świebodzki Railway Station with the Main 

Railway Station, no need to run LRT trains on the railway flyover, a rapid increase in capacity 

in the center, and bringing the railway network closer to the largest traffic generators in the 

city. The example of the S-Bahn in Munich shows that with a carefully designed network, it is 

possible to obtain large passenger flows on the urban high-speed rail network. Failure to 

undertake serious changes aimed at improving the quality of transport in the city, with the 

simultaneous development of peripheral areas will only aggravate the problem of transport in 

the city. The proposed new lines are only one of the solutions, unfortunately also one of the 

most expensive. Therefore, it is possible to consider a more economical solution, but as 

effective as the above-described routes. 
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