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Abstract: From 2013 to 2015, an "Instrument for the preparation of railway projects on the trans-European transport network" is 

implemented. The project is funded under Priority Axis 5 “Technical Assistance” of the Operational Program Transport 2007-2014. A total 

of 11 project preparation lots are being developed. The most important are the projects for the development of Sofia railway junction, 

Burgas railway junction, reconstruction and modernization of existing stations, preparation of detailed development plans and technical 

design for new stops and buildings, assessment and verification of compliance with the requirements for interoperability. For the technical 

design phase, the following projects are being developed: "Modernization of the Sofia - Dragoman railway line", "Modernization of the 

Sofia - Pernik - Radomir railway line," Development of the Sofia railway junction "and" Development of the Burgas railway junction ". Field 

surveys are conducted to search for archaeological sites within the scope of the projects. The article examines projects in terms of the need 

for exceptions to Ordinance 55. 
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1. Introduction 

The Operational program Transport 2007-2014 is preceded by 

the ISPA Pre-accession program [1, 2] and a number of preliminary 

developments and studies [3] for the main railway lines in Bulgaria. 

Under the project for development of railway junction Sofia [4] 

technical projects and detailed development plans for railway 

stations and sections are elaborated: Voluyak, central railway 

station Sofia, Poduyane, Poduyane distribution, Iskar, Kazichene, 

Stolnik, Sofia-north, Iliyantsi , Birimirtsi and railway section 

Kazichene - Elin Pelin Fig.1.  

 
Fig. 1 Master plan of railway junction Sofia 

 

The Sofia railway junction is located on the Orient/Eastern - 

Mediterranean corridor of the main European TEN-T network, 

making it the largest railway transport center in Bulgaria. The 

project and other similar studies [5] are included in the Sofia Master 

Plan Essentially, as part of the project for the development of the 

Sofia railway junction, another, third, railway track is being 

designed in the section from Voluyak station to Elin Pelin station. It 

will be specialized in freight transport. 

The Sofia - Voluyak project has optimized and reconstructed 

the turnout track development in Sofia Central Railway Station. A 

feature of this project is the recommendation of the National 

Institute of Real Cultural Heritage (NIKNN) for the preservation of 

the existing reception building at Voluyak station, which causes 

difficulties in the process of designing the new track development at 

the station. 

2. Exceptions to the norms 

Exceptions to the norms [6] are associated with a reduction in 

design speed, small distances between the beginning or end of the 

turnouts to the beginning of a transient curve to the end of transient 

curve (shorter than 25 m), leveling arms shorter than 500 m, 

leveling slopes in a station larger than allowed in Ordinance 55 [7]. 

3. Reduction of maximum speed 

The maximum design speed [8] is determined by the radius of 

the horizontal curves, the allowable unbalanced accelerations, the 

category of railway lines and regulations. Most often it is a short 

section between the railway turnouts lying on the main track of a 

station and/or an existing horizontal curve with a small radius.  

The compromise was allowed because the normative documents 

during the construction allowed it. Now the section becomes part of 

an international transport corridor and the radius needs to increase, 

but there is no room for a new curve to develop: a short railway 

section, a limitation in terms of easement boundaries, etc.  

For example, the curve after Sofia Central Station in the 

direction of Sofia North - Fig. 2. 

 

Fig. 2 Sofia Central Station - Sofia North Station 

 

The speed in the section from Sofia Central Station to Sofia 

North Station should be 100 km per hour and in the project is 60 km 

per hour, due to lack of sufficient distance and the presence of 

curves of radius R = 300 m without cant [9] in the tracks of Sofia 

Central Station ie. the possible maximum speed is 40 km per hour 

in the station area because of the radii of lateral track of turnouts. 

4. Vertical alignment arms below 500 m and a 

longitudinal slope of more than 1,5 ‰ of station 

platforms 

The minimum length of the elements of the longitudinal profile 

(leveling arms) is 500 m, according to Ordinance 55, Art. 41 (1) [7]. 

The distance between the vertical curves of two adjacent tilts shall 

not be less than Vpr/4. Exceptionally, in severe terrain or other 

troubled conditions, the length of an element of the longitudinal 

profile may be less than that prescribed in par. 1, but not less than 

200 m. 

This is the case with an existing bridge at km 1 + 709 near Sofia 

North Station [6]. The length of the leveling element is 245 m. 

Which is less than 500 m but more than the minimum value of 200 

m. The rationale is the cost of construction (construction of a new 

bridge), the reduction of the level of tracks in the station by 36 cm, 

difficulties with water leakage, due to the decrease of the level of 

the bridge by 1.71 m and drainage of the section. Moreover, the 

existing situation has short leveling elements, and according to the 
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technical specifications of the contract the section is the 

reconstruction of Iliyantsi station.  

According to Ordinance 55, Article 115 (1) [6], in case of new 

construction, the station tracks, including the turnouts track line, 

shall be built horizontally and, exceptionally, in a slope not 

exceeding 1.5 ‰. In Iliyantsi station part of the station has a slope 

of 5.53 ‰ and the track turnout’s line has a longitudinal slope of 

3.52 ‰ Fig. 3. If a 1.5 ‰ junction is reconstructed, the level will be 

raised by 0.90 cm (bottom of figure 3). There is a problem with 

joining an industrial branch and the existing railway to 

Svetovrachene. 

 

 

 

 

Fig. 3 The turnout’s junction of Iliyantsi railway station 

 

The reconstruction of Iliyantsi railway station is shortly said, 

from the existing 25 tracks to design 12 tracks Figure 4 and Figure 

5. Iliyantsi railway Station is an existing junction station from 

which directions go to Sofia, Kurilo (Mezdra) and Svetovrachene 

(Yana). A design version has been developed in line with the future 

doubling to the Stolnik railway line.  

The existing Iliyantsi station has 25 tracks, 11 of which are 

departure and departure points. The 11th to the 21st tracks are 

distributive, but currently they are used only as garages, and from 

the 22nd to the 25th tracks are maneuvers intended for local 

activity. Iliantsi railway station is from second railway line. The 

longest track is 770 m long.  

 

 

Fig. 4 Iliyantsi station from direction of Central Sofia station 

 

Passenger traffic is served by 4 platforms. The station serves 

several industrial branches, which are located in all four directions 

from the station. It is a junction, separates the movement of trains in 

the directions of Voluyak, Sofia, Divisional post Birimirtsi, Karlovo 

and Mezdra. Iliyantsi Railway Station is a second category and is 

located 4+847 km along the second  railway line between Sofia 

North and Kurilo railway stations.  

A third railway line starts from this station (Sofia - Karlovo - 

Burgas). The direction of the kilometer is from Sofia North to 

Kurilo. As for the main direction, the whole Iliyantsi station is right. 

Station platform partly inclined 2.5 ‰. 

 

 

Fig. 5 Iliyantsi station from direction of Novi Iskar 

 

The main problem here is fire requirements. It is necessary to 

design a fire road every 10 tracks and necessary statutory fire 

hydrants on the platforms.  

Figures 6 and 7 show the necessary railway crossings. They 

must meet all safety requirements [10, 11]. They have a special load 

[12] and flooring [13]. The railroad crossings are not horizontal. 

The motor way and the railway line have a different longitudinal 

slope, as shown in Fig.6b and Fig.7. 

 

 

Fig. 6a Railroad crossing at km 4 + 637 

 

 

Fig. 6b Cross section of railroad crossing at km 4 + 637 

 

With the permission of a specialized expert council, the fire 

road is deployed, exceptionally after 12 railway track. The 

exception is offset by the provision of additional hydrants on the 

platforms and the construction of an additional reservoir for the 

supply of water. 
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Fig. 7 Railroad crossing at km 5 + 196 

5. Distances below 25 m between start (end) 

turnout and start (end) transition curve or vertical 

curve 

According to Ordinance 55 [6], art. 73. (1) it is not allowed to 

place turnouts in the interstation in transitional and vertical curves. 

The distance from the beginning or end of the turnout to the 

beginning of a transition curve or a vertical curve is at least 25 m. 

The exceptions are mainly at Sofia North Station. For example, 

in front of turnout # 2 towards the beginning of the transition curve, 

the distance is 6.0 m. It is not less than 6.0 m. An increase of 25 m 

would mean moving the whole curve. Paragraph 73 of Ordinance 

55 [6] explicitly states that this is a long distance railway section 

between two neighboring stations. 

The project of Sofia North is under difficult conditions and in 

urbanized territory and should be designed as reconstruction [1]. 

Another problem is the arrangement of the vertical curves 

relative to the transient curves, bridges and rail turnouts. according 

to Ordinance 55, Art. 40 (4) vertical curves are located outside the 

transition curves as well as beyond the bridges. The distance from 

the beginning or end of a transition curve or bridge to the beginning 

of a vertical curve must be at least 25 m. For category II-th and III-

th rail lines, exceptionally in distressed conditions, a distance of at 

least 6 m may be allowed.  

The vertical curve ends 9.65 m from the bridge at km 1 + 709 

from Sofia Central Station. The bridge is reinforced concrete with 

continuous ballast prism from km 1 + 703,340 to km 1 + 713,426 

along the railway line Sofia Central Station - Sofia North. 

The vertical curve ends 9.65 m from the bridge at km 1 + 709, 

which is more than 6 m according to the exception of Art. 40, (4) 

but shorter than 25 m. The design area is difficult because the 

displacement of the vertical curve from the bridge would mean 

lowering of the rail level of the bridge and thus limiting the light 

section of the river below the bridge.  

The exception does not reduce traffic safety, the safety of 

passengers, railway officials and other people, does not increase the 

likelihood of dangerous consequences and does not affect the 

interests of other agencies. 

Another characteristic exception is the vertical curve that ends 

14 m from the bridge at km 20 + 065 from the Kazichene - 

Musachevo railway line, which is more than 6 m designed 

reinforced concrete railway bridge. The bridge has a continuous 

ballast prism.  

From km 19 + 982.253 to km 20 + 029.747 the vertical curve of 

the railway line is designed. The vertical curve of radius R = 5800 

m is located 14,319 m from the beginning of the bridge. 

The design of a vertical curve near the reinforced concrete 

bridge from km 20 + 044.066 to km 20 + 085.520 (14.319 m) was 

made due to the difficult conditions in this area. Levels should take 

into account the existing track elevations, the boundaries of 

ownership of the National railway infrastructure company, the 

crossing at km 19 + 852.328 and the level of high waters in the river 

below the bridge. The longitudinal profile shows that the bridge is 

at its highest point in this section, so that the river below the bridge 

can flow without disturbance. Due to these complex conditions, no 

reasonable solution can be found for moving the vertical curve 

farther from the bridge structure. 

The decision to move the vertical curve to Kazichene would 

mean that the other conditions of Ordinance No. 55 [6] could not be 

fulfilled (the leveling arm length is 500 m). The decision to move 

the vertical curve to Stolnik would mean that the bridge should be 

placed lower and the high water level of the river limited. Both 

solutions would increase costs without additional benefits for the 

design solution.  

The presented decision, which is an exception, meets the 

minimum length of 6.0 m, which is mentioned under complex 

conditions in Art. 40, par. 4 of Ordinance No. 55 [6]. 

The proposed exemption does not reduce the safety of traffic, 

the safety of passengers, railway employees and other people, does 

not increase the likelihood of dangerous consequences and does not 

affect the interests of other agencies, while complying with the 

requirements of § 2 of the CPA of Ordinance No. 55 of January 29, 

2004. Exceptions will not increase the necessary investment costs or 

the cost of subsequent maintenance of the railway. 

The speed limitation in the sections is as in the already 

performed section Vidin - Calafat for 160 km / h and the border 

station Vidin [14]. The speed reduction, as in item 3 of the article, is 

also within the Pleven railway junction [15]. In the section between 

Pleven West Station and Pleven Central Station there is a curve 

with a small radius, which limits the maximum speed along the 

main Sofia - Pleven - Varna railway line. 

6. Conclusions 

Exemptions from the norms for the design of railway line 

reconstructions are unpleasant but necessary because of: 
 requirements laid down in the terms of reference and the 

technical specification; 

 features of the terrain, which is essentially complex in terms of 

topography, falls within urbanized territory and has existing 

infrastructure, including non-cadastral maps; 

 existing track links available with shippers - existing industrial 

branches, because the construction and maintenance of railway lines 

is not an end in itself, but to serve shippers and passengers with the 

necessary security, convenience and comfort; 

 the need to update the regulatory requirements of documents 

that came into force after the construction of the railway line - fire 

regulations, European regulations and technical specifications 

for interoperability, etc. 
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