
67 

HADTUDOMÁNY, 2021. ÉVI ELEKTRONIKUS LAPSZÁM 

Bence Tóth1 – Zsolt Lévai2 

 

The strategic role of the former railway bridge at Dunaföldvár 
DOI 10.17047/Hadtud.2021.31.E.67 

 

With the suspension of the investment into the V0 railway line, the issue of the railway lines 

bypassing Budapest came to the front again. As an alternative of building a new railway line, 

the development of existing ones or the rebuilding of lines that have been in operation in the 

past should be examined. In this paper, we deal with a previously operated, now discontinued 

Danube crossing facility, the Solt–Dunaföldvár railway bridge. Although this crossing was of 

minor importance during its operation, it is worth examining the role it can play should it be 

rebuilt with parameters required for a TEN-T railway line. According to our graph-theory 

based calculations, such a bridge cannot only be part of the only reasonable detour if the 

Southern Railway Bridge in Budapest is disrupted but can also be a facility disencumbering it 

under normal operational conditions. 
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Az egykori dunaföldvári vasúti híd stratégiai szerepe 

 

A V0 vasútvonal kiépítésének határozatlan időre történő elhalasztásával a Budapestet 

elkerülő vasútvonalak helyzete ismét előtérbe került. Egy teljesen újonnan építendő 

vasútvonal alternatívájaként célszerű megvizsgálni létező vasútvonalak fejlesztését, illetve 

egykor létezettek újraépítését. Cikkünkben a 2001-ben megszüntetett Solt és Dunaföldvár 

közötti vasúti átkelési lehetőség szerepével foglalkozunk. Bár létezése alatt ennek a hídnak 

nem volt jelentős forgalma, érdemes megvizsgálni, milyen szerepet játszana a hálózatban ha a 

TEN-T vonalak műszaki paramétereinek megfelelően építenék újra. Gráfelméleti alapú 

számításaink azt mutatják, hogy egy ilyen módon újjáépített híd nem csak az Összekötő vasúti 

híd egyetlen reális kerülőútjaként lenne számításba vehető, hanem azt normál üzemi 

körülmények között is tehermentesíthetné. 

KULCSSZAVAK: vasút, Duna-híd, gráfelmélet, kritikus infrastruktúra, redundancia 

 

1. Introduction 

Transportation networks, being critical infrastructures of our society in both peace and war, 

have to be maintained by taking into account all possible and plausible criteria. In the case of 

railway networks, abandoning a line due to low passenger and/or freight demand should not 

affect significantly the vulnerability of the network as a whole.3 This means, for example, that 
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a single-track line with lower line speed and without electrification still has to be maintained 

if it is the only alternate route between two important stations, especially when it connects the 

locations of troops of the Hungarian Defence Forces to the national railway network. 

The most critical points of the railway network of Hungary are the bridges of the 

river Danube, as currently there are only three of them within the country, which number 

and their density is insufficient for reasonable operation.4 Two are in Budapest (the 

Újpest Railway Bridge and the Southern Railway Bridge) and one, the Baja Railway Bridge, 

is 144 kilometres down the Danube River near the southern border of the country. The Újpest 

and the Baja bridges are not part of the core railway network, both of them are single tracked, 

their connecting railways are not electrified in their whole length, therefore the role of these 

bridges in the network is marginal. As a consequence, the east-west transport direction passes 

through the Southern Railway Bridge at the capital of the country. Though being the common 

element of all TEN-T corridors passing through the country, this bridge has no alternative 

route for any case of disturbance in the traffic.5 Through the railway network of Hungary, an 

effective connection is provided between Western Europe and Turkey via the Balkans, 

between Southern Europe and Russia via Ukraine, and is also an important link in the 

transportation between the North Sea, the Baltic Sea, the Mediterranean and the Black Sea6 

with all these routes passing through one single network element. 

In this paper, we will concentrate on a former railway bridge on the Danube and its role 

in the railway netwok of Hungary as a critical infrastructure, was it preserved and developed 

along with its connecting railway lines. This bridge was located in the middle of the country 

between Dunaföldvár and Solt. The analysis of the possible rebuilding of this bridge with 

strategically better paths is the topic of future research and thus will be presented in an 

upcoming paper. 

 

1.1. The V0 railway line 

The so-called V0 railway line is a long-planned alternative to the only double-track electrified 

Southern Railway Bridge in Budapest, as a bypass running from the East to West without 

entering the capital. The idea arose as early as after WWI but only in 2012 was a path 

designated to it based on the study of the Association of Hungarian Logistics Service Centers 

(Magyar Logisztikai Szolgáltató Központok Szövetsége, MLSZKSZ, see (URL1)). However, 

it was not included into the Integrated Transportation Operative Programme (IKOP) 

(Homolya, s.a.) nor is it a priority for transportation development plans (Mosóczi, 2019). This 

is because the Budapest Intermodal Logistics Center (BILK), the main container transfer 

station of the country, is in Budapest and therefore freight trains have to enter the city to 

exchange their loads. 
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1.2. The condition of the Southern Railway Bridge 

The condition of Southern Railway Bridge gets worse with time, as the two distinct structures 

for the two tracks were built in 1948 and 1953, respectively. Therefore, in 2018 two 

Government decrees were issued that envisage the building of a third track on the existing 

pillars (URL2), (URL3), after which the reconstruction of the existing two tracks can be carried 

out. However, this third track will not make the network cease to depend one this single 

network element but makes the situation worse by increasing the traffic passing through it 

instead.7 The only solution to the problem is a bridge outside the capital.8 

 

1.3. The Dunaföldvár bridge as an alternative to V0 

Because of the suspended construction of the V0 railway line, we are now focusing on the 

crossing at Dunaföldvár, which previously existed but since has been abandoned. The 13 km 

long Solt–Dunaföldvár railway line with number 151a was put in operation in 1940. The line 

crossed the Danube on the bridge at Dunaföldvár, which was originally built for solely road 

traffic. The line was planned to be the part of the „inner railway ring”, which was an early 

plan for the already mentioned V0 line. This would have continued from Solt through 

Fülöpszállás and Kecskemét but this part was never built (but the mileage of the line was, 

however, counted from Fülöpszállás). After WWII, the bridge was repaired and traffic was 

put back in 1951. Passenger traffic was ceased in 1978 and during the 2000/2002 

reconstruction of the bridge the tracks were removed. Today, there is no passenger traffic in 

either Dunaföldvár or Solt railway stations. 

But what would be the situation in the railway network today if the bridge and the 

connecting lines had been developed? To be able to answer this question we have 

analyzed three scenarios all assuming the bridge and the 151a line to be extant and the 

connecting railway lines be suitable for traffic. 

First, the 13 km long Solt–Dunaföldvár line was assumed to be available for 60 

km/h line speed and the connecting lines with their actual line speed (FIG. 1, top left). 

Second, together with the Solt–Dunaföldvár line, the connecting Solt–Kunszentmiklós-

Tass (line 151), Dunaföldvár–Pusztaszabolcs (line 42) and Dunaújváros–Rétszilas (line 

43) were taken into account with 120 km/h line speed (FIG. 1, bottom left). Third, 

additionally to the second scenario, the whole Budapest–Kelebia (line 150) was put in the 

model with 120 km/h line speed (FIG. 1, right). This latter scenario takes into account 

the result of the ongoing rebuilding of the Hungarian part of the Budapest–Belgrade 

railway line which is planned to finish in 2025. 
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Figure 1. 

The three scenarios to include the Dunaföldvár bridge into the railway network of Hungary. Top 

left: scenario #1, railway line 151a marked with orange, line speed 60 km/h. Bottom left: scenario 

#2, railway line 151a, 42, 43 and 151 marked with orange, line speed 120 km/h. Right: scenario #3, 

railway line 151a, 42, 43, 150 and 151 marked with orange, line speed 120 km/h. 

(Made by authors based on URL4) 

 

The aim of these scenarios was to analyze how the importance of the bridge would evolve 

with continuous development of the connecting railway lines in the complex railway network 

of the country. After presenting the methods used for the analysis, we discuss the results of 

the calculations. 

 

2. The graph model of the railway network of Hungary 

As the model was described in detail in a previous paper9 only the elements necessary for the 

understanding of the model will be presented here. We used a weighted graph to model the 

railway network of Hungary.10 The nodes of the graph were the termini and the stations where at 

least two railway lines meet/branch, while intermediate stations (the so-called joint nodes),11 of 

lines and stops without the possibility of reversing were not included in the model. The only 

exceptions were the stations at which there are no sidings of the Hungarian Defence Forces 

                                                           
9 Tóth and Horváth 2019. 
10 Derrible and Kennedy 2011. 
11 Jenelius et al. 2006. 
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but the nearest towns are the dislocations of a unit. The edges of the graph are the line sections 

between the stations. 

The calculations were performed with two different weights assigned to each edge, the length 

and the travel time of the corresponding line section. The travel time of a line section was 

calculated as the ratio of the length of the line section and its corresponding line speed. When 

the line speed is different for different axle loads or for trains with locomotive and for 

EMUs12, the speed for the highest axle load was taken into account and a train with 

locomotive was assumed, i.e., the smallest line speed value was used. The length and speed 

data are available publicly online on the page of the Hungarian Rail Capacity Allocation 

Office (Hungarian: Vasúti Pályakapacitás-elosztó Kft.) (URL5). The data for the sidings of 

the Hungarian Defence Forces are from a Government Decree (URL6). 

For reversing, no extra trip length was assigned in the distance calculations, but 15 

minutes extra travel time was added in the time calculations. 

 

3. Methods and measures 

Analysing the network it is important to decide whether the minimal travel time or shortest 

path will be the optimal for detoured trains (or for the owners of the paths). It can depend on 

the circumstances of the connecting lines (e.g. electrifying). When the trivial detour is also 

disrupted, this question has more emphasis.13 

 

3.1. Shortest path 

For the calculations and the visualization, the R programming Language and Environment (R 

Core Team, 2012) was used with the igraph package developed by Gabor Csardi and Tamas 

Nepusz.14 The shortest path between two stations (in kilometres or in minutes) can be 

calculated using the distances() function of the igraph package. For weighted directed graphs 

with no negative weights (as in our case), it uses Dijkstra’s algorithm15 as a default. With the 

shortest_paths() function of the igraph package one can determine which edges fall on this 

shortest path. 

Let us denote the length of the shortest path between stations a and b in the undisrupted 

network by  and the shortest possible travel time between stations a and b in the 

undisrupted network by . Calculating the route of the shortest paths between all  

pairs of stations both for distance and time weights, an artificial flow on the network can be 

obtained (Fig. 2). 

                                                           
12 Electric Multiply Unit. 
13 Lévai 2020. 
14 Csardi and Nepusz 2006. 
15 Dijkstra 1959. 
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Figure 2. 

The traffic flow values as a ratio to the total number of paths in the network used in the analysis for 

with shortest trip lengths (left) and shortest travel times (right). 

(Tóth 2017.) 

 

3.2. Disruptions 

The term “disruption” will be used in the meaning that the given line section is not available 

for traffic at all, i.e. no shortest path can pass through it. This was realized by deleting the two 

corresponding edges of the appropriately weighted graph. 

Let us denote the length of the shortest path between stations a and b in the network 

without line section u by  and the shortest possible travel time between stations a and b in 

the network without line section u by . 

 

3.2.1. The Network Robustness Index 

A simple but effective measure to describe the overall resilience of a network against 

disruptions is the Network Robustness Index (NRI) defined by (Scott et al., 2006). The NRI is 

calculated for all edges of the graph and based on this measure the individual line sections can 

be ordered by criticality. 

First, the sum of the trip lengths or travel times of the shortest paths between all  

pairs of stations in the undisrupted graph has to be determined, which will be denoted by cℓ 

and ct, respectively. Then, the edges representing line section u are deleted from the graph. 

Again, the sum of the trip lengths or travel times of the shortest paths between all  pairs 

of stations is calculated, denoted by  and , respectively. The NRI (denoted by qu) is 

calculated as the difference of these two values: 

 

 

If line sections u and v are simultaneously deleted, the NRI is calculated as 
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where  and  are the total network trip length or the total network travel time without 

line sections u and v. 

 

3.2.2. The redundancy index 

The Network Robustness Index measures the increase in the total network trip length or the 

total network travel time in the case of the disruption of line sections. But on the disruption of 

line section v the exact route of the shortest path between stations a and b changes compared 

to the shortest path in the undisrupted network. 

Let us assume that the shortest path between stations a and b in the undisrupted network 

did not pass through line section u but in the disrupted network it does. How much would be 

the additional increment in the shortest path if u were disrupted, too? This extra increment in 

the trip length or travel time is called the redundancy provided by line section u to line section 

v16. 

Paths that pass through line section u neither in the undisrupted nor in the network 

without line section v nor the ones that pass through it in both are not relevant, since they 

are not sensitive for the disruption of line section u. Therefore, only those shortest paths are 

taken into account for which  = 0 or  = 0. The ruv redundancy index is 

defined by the sum of the increase in the shortest paths in the network without both line 

sections u and v compared to the sum of the increase in the shortest paths in the network 

without line section v: 

 

 

 

By calculating ruv for all v line sections that are not identical with u and summing 

them up one gets the total redundancy that line section u provides to line section v: 

 

 

However, if at least one station gets unreachable from the others due to the 

disruption of such line section(s), the value of both qu and ru becomes infinite. Therefore, 

it is practical to use the reciprocals of the travel time and trip length values of the shortest 

paths. By changing the order in which the difference is calculated in Eqs. (1)-(4), the 

redundancy index remains positive. Furthermore, it is more informative to normalize the 

obtained redundancy values with values of the total reciprocal trip length or the total 

reciprocal travel time of the undisrupted network (which measures are denoted by  and 

, respectively): 

 

                                                           
16 Jenelius 2010. 
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4. Results and discussion 

In the following, four maps will be presented in each figure. As the length of the line sections 

were identical in all three scenarios, these results are presented in the top left part. The results 

of the three scenarios when applying the time weights were, naturally, different. The maps of 

scenario #1 are presented in the top right part, of scenario #2 in the bottom left and of scenario 

#3 in the bottom right panel. 

 

4.1. Traffic flow through the Dunaföldvár bridge 

In Fig. 3, the paths that cross the Danube using the Dunaföldvár bridge are visualized. It is 

evident at first glance that the cases of distance and time differ in an essential way. As the 

transverse branch lines between the radially structured main lines are present in the railway 

network of Hungary, these lines are used by the paths shortest in distance to reach the bridge. 

When arriving from the direction of Miskolc on line 80, at Budapest line 150 (Budapest–

Kelebia) is chosen by the algorithm. Arriving from Debrecen/Nyíregyháza on line 100, line 

152 (Fülöpszállás–Kecskemét) is an important part of the calculated route due to its ideal 

position. Also, the paths between the south-eastern and south-western parts of the country use 

this bridge intensively through the dense branch line network of the southeast. 
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Figure 3. 

The paths that cross the Danube through the Dunaföldvár bridge in each scenario. Minimal trip 

lengths: top left; minimal travel times scenario #1 top right, scenario #2 bottom left, scenario #3 

bottom right. The thickness of each line section is proportional to the number of paths passing 

through that line section. 

(Made by authors) 

 

However, when travel times are taken into account, the picture drastically changes. The dense 

but slow branch line network of the south-eastern part of the country and the previously 

important line 152 are no longer used as the line speed of the latter is only 20 km/h. In scenario 

#1, the paths that cross the Danube at Dunaföldvár are mostly directed to Kelebia, the southern 

end and border crossing station of line 150. This is because only for these paths it is the fastest 

route, as they do not have to approach Budapest on the slow line 150 or via a longer but 

somewhat faster alternate route via Kecskemét and Cegléd (lines 155, 140 and 100). 

The only important difference between scenarios #1, #2 and #3 is the usage of line 1 

(Budapest–Hegyeshalom). As line 151 on the eastern (the so-called Cisdanubia) region of 

the country becomes faster, there is no need for the paths between stations on this line and 

stations in the north-eastern part of the country to use the Dunaföldvár bridge, they pass 

through the Southern Railway Bridge at Budapest instead. However, when line 150 

becomes faster in scenario #3, these paths reroute again: between stations in the northwest 

and stations of lines 42 and 43 they begin to pass through both the Southern Railway 

Bridge at Budapest and the Dunaföldvár bridge. 

A further progress in scenario #3 compared to scenario #2 is the appearance of paths 

from the north-eastern regions passing through the bridge. This means that in this scenario 

the Dunaföldvár bridge becomes an alternative for the Southern bridge. Paths in the 
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Debrecen/Nyíregyháza direction do not pass through the now slower line 155 but continue to the 

capital on line 100 and from there they use line 150, which, due to its higher line speed is now a 

better route. 

 

4.2. Change in the traffic due to the Dunaföldvár bridge 

The numerical values of measures describing each scenario are presented in Table 1. 

 

Table 1. 

The numerical values of the measures used to describe the effects 

of the Dunaföldvár bridge on the railway network of Hungary 

(Made by authors) 

 distance time 

scenario  #1 #2 #3 

percentile decrease in total network trip 

length / total network travel time 
0.41 0.12 0.28 0.26 

decrease in the percentile ratio of number 

of paths passing through the line section 

with the heaviest traffic 

6.16 1.22 3.01 3.16 

percentile ratio of all shortest paths using 

the Dunaföldvár bridge 
7.92 7.46 7.46 7.42 

 

If the cℓ and ct value is calculated for the network with and without the Dunaföldvár bridge for all 

three scenarios, the fact of its decrease in the presence of the bridge is obvious. What is not that 

evident is their relatively high values compared to a completely newly built alternative (the V0 

line, see (Tóth-Horváth, 2019)). The decrease in the total network trip length is third as the value 

for V0 scenarios and the same hold for travel times in the cases of scenarios #2 and #3. Scenario 

#1 describes such an underdeveloped state that the value obtained here is, actually, remarkably 

high. 

What is surprising, is that the value for scenario #3 is lower than for scenario #2. This effect 

comes from the fact that in scenario #3 the line speed of the whole Budapest–Kelebia line is taken 

to be 120 km/h. This makes the paths easy to reach Budapest, namely the Southern Railway 

Bridge, while there is no similar development in the western (the so-called Transdanubia) region 

of the country. Thus, the development of line 150 increases the importance of the Southern bridge 

even in the presence of a bridge with high connecting line speeds at Dunaföldvár. 

This also results in the low traffic decrease on the Southern bridge, the network element with 

the heaviest traffic. Compared to V0 scenarios,17 the values obtained here are only as much as 

about one-fifth which means an ineffective redistribution of the traffic in the presence of both 

bridges compared to a network where the bridge at Dunaföldvár is not present. 

                                                           
17 Tóth and Horváth 2019. 
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In the network without the Dunaföldvár bridge, more than half of the paths passes 

through the Southern Railway Bridge.18 If the Dunaföldvár bridge were built, regardless of the 

scenario, only about 7.5 % of the paths would pass through it which means that it is a highly 

ineffective network element in the undisrupted network. This can also be observed in Fig. 4, 

where the percentile change in the number of paths is presented for the scenarios. 

 

 
Figure 4. 

The change in the percentile ratio of paths between all pairs of stations passing through each line 

section by introducing the three alternatives of the Dunaföldvár bridge. minimal trip lengths: top 

left; minimal travel times scenario #1 top right, scenario #2 bottom left, scenario #3 bottom right 

(Made by authors) 

In every case, the regions of the country far from the bridge are not affected, the paths take 

their original route even when the Dunaföldvár bridge operates as an element of the network. 

For the paths with minimal length, only the main lines near the Dunaföldvár bridge 

and the Baja bridge are disencumbered. Here, only paths connecting the central regions of 

the Transdanubia and Cisdanubia regions use this bridge instead of taking a long detour via 

Baja or Budapest. The same holds for scenario #3 for paths with minimal travel times. For 

scenario #2, the extension of the positively affected regions is much smaller while for 

scenario #1 it almost disappears. 

This leads to the conclusion that by having a bridge at Dunaföldvár and also 

increasing the line speed of most connecting lines, the bridge plays a quite small role in 

the handling of the traffic crossing the Danube in Hungary, due to its distant location 

from main lines 40 and 150 and also being accessible only on a relatively long route via 

lines 42, 43 and 151. 

                                                           
18 Tóth 2020. 
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4.3. Redundancy provided by the Dunaföldvár bridge 

Though the Dunaföldvár bridge plays an insignificant role in an undisrupted network, it can 

be an important network element in the case of disruptions. In the following, we will analyse 

what happens to the distribution of the traffic when the Southern Railway Bridge in Budapest 

is disrupted (see Fig. 5). 

If the paths with minimal length are considered, the Dunaföldvár bridge has approximately 

the same importance as the Újpest Railway bridge. In a network without the Dunaföldvár 

bridge, practically all of the traffic is rerouted through the Újpest bridge,19 but when present 

only half of the rerouted traffic crosses the Danube at Újpest even though that route is only 

8 km longer on average than the route through the Southern bridge.20 The lines from which 

most traffic disappears are line 100 (Szolnok–Cegléd–Budapest), from which the traffic 

crossing the Danube at Újpest takes the direction through line 120 through Újszász and line 10 

through Pápa and Celldömölk. The Dunaföldvár bridge is reached through the previously 

mentioned line 155 (Fülöpszállás–Kecskemét) and also line 150 (Budapest–Kelebia) and 

continues westwards on lines 42, 43 and 44 through Székesfehérvár and Rétszilas. 

 

 

 
Figure 5. 

The redistribution of paths with shortest trip length on the disruption of the Southern Railway 

Bridge (top left) and with shortest travel time according to scenarios #1 (top right), #2 (bottom left) 

and #3 (bottom right). The thickness of the lines is proportional to the change in number of paths 

passing through each line section red indicating decrease and green indicating increase 

(Made by authors) 

                                                           
19 Tóth and Horváth 2019. 
20 Tóth 2019. 
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The situation is mainly the same in the case of scenario #3, except for the omission of line 155 

by the traffic due to its low line speed. Therefore, the paths eastwards of Budapest approach 

the capital on their original route and then take the now fast line 150 to Kunszentmiklós-Tass. 

As the line speed of line 150 and then lines 151, 42, 43 and 44 are taken to be lower 

in scenarios #2 and #1, one sees the increasing loss of traffic through the Dunaföldvár 

bridge and its redistribution to the Újpest and Baja bridges making it more and more like 

the network without the Dunaföldvár bridge.21 In the case of scenario #1, only paths 

originally passing the Southern Railway Bridge cross the Danube at Dunaföldvár, which 

connects regions in the vicinity of the Dunaföldvár bridge on both sides of the Danube. 

Paths that connect more distant regions cross the Danube through the other two 

remaining bridges as the lines that connect them to the network have higher line speeds, 

moreover, lack the need for reversing(s) which is often needed when using the bridge at 

Dunaföldvár. To quantify the statements above, the redundancy of the Dunaföldvár 

bridge was calculated for all three scenarios. The results can be seen in Fig. 6 along with 

results of previous analyses. 
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Figure 6. 

The ru’ percentile redundancy values calculated using Eqs. (9) and (10), u being the line sections 

containing the Southern Railway Bridge (square), the Újpest Railway Bridge (circle), the Danube 

Bridge at Baja (upward triangle) and the Dunaföldvár bridge (upward triangle) or the Danube 

bridge of the V0 line (downward triangle). Each value is calculated for the network without the 

fourth bridge (i.e. the Dunaföldvár bridge or the one of the V0 line) (w/o a 4th bridge), the three 

                                                           
21 Tóth and Horváth 2019. 
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Dunaföldvár scenarios and the four V0 alternatives presented (Tóth-Horváth, 2019) for paths with 

the shortest trip length (closed symbol) and the shortest travel time (open symbol) 

(Made by authors) 

 

The results show that (while the redundancy of scenario #1 is of minor importance in the case 

of minimal travel times) the Dunaföldvár bridge in its #2 and #3 scenarios is an efficient 

bridge in providing redundancy to the network. It even has about 1.5 times higher r’ value 

than the bridge of any V0 alternative. This high value originates in the circumstance that if it 

is also disrupted, the traffic has to be rerouted either via the Újpest or the Baja bridge, both of 

which are connected into the network with lines with low speed. 

We also have to mention that, from a railway operation aspect, the detours through the 

Újpest and Baja bridges lead to huge problems because of the low capacity of the connecting 

lines. That would result in cutting or cancelling many of the paths.22 

 

5. Conclusion 

As it has been shown by calculations on a graph model of the railway network of Hungary 

using different measures to quantify its properties, a railway bridge at Dunaföldvár could not 

have been an important element of the network even if several connecting lines were 

developed. On the other hand, it would have been a vital element in the network in the case of 

the disruption of Southern Railway Bridge at Budapest, the heaviest loaded crossing, which is 

also the only double tracked and electrified bridge on the Danube in Hungary. 

As the tracks are currently no longer present between Solt and Dunaföldvár, only a 

brownfield redevelopment could be carried out. However, the old path of the tracks makes it 

impossible to increase the line speed to 120 km/h, which was used in this paper. If this line 

speed value is to be reached, a new path has to be decided on. In this case, one has the 

possibility to design the path in a way that the new bridge could be an intensively used 

element in the network even when the Southern Railway Bridge is fully operational. The 

bridge and the new line can be used as an alternative of V0 line as well. 

A freight and passenger transport concept, part of the defence preparations of the 

country, has to include a new bridge over the Danube. For this, new possible paths have to be 

analysed which could be the topic of another paper. 

 

 

 

 

 

 

 

 

 

                                                           
22 Horváth 2006. 
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