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Abstract: In view of the projects, which are being implemented in the second programming period 2014-2020 by the metropolitan 

municipality, a reconstruction of Graf Ignatiev Blvd was planned. An important part of it is the construction of the railway track. In 

fulfilment of the requirement for the elaboration of a diploma thesis on this topic, a number of options for implementation of the project, 

which apart from applied have a cognitive value. They meet the requirements for interoperability of technical infrastructure in relation to 

Commission Regulation (EU) No 1299/2014 of 18 November 2014 concerning the technical specifications for interoperability relating to the 

infrastructure subsystem of the rail system in the European Union [3]. 

Keywords: Interoperability, Regulation No. 1299/2014, Railway track, Tramline 

1. Introduction 
In view of the projects implemented during the second 

programming period 2014-2020 by a metropolitan municipality, a 

reconstruction of the central part of the city was planned, including 

Graf Ignatiev Blvd., according to the technical requirements and 

norms of the tramway track [1]. 

An important part of the reconstruction of the boulevard is the 

construction of the track. In fulfillment of the requirement for the 

elaboration of a diploma thesis on the topic, according to [2], a 

number of project implementation options were considered which 

besides applied have a cognitive value. 

They meet the requirements for interoperability of technical 

infrastructure in relation to Commission Regulation (EU) No 

1299/2014 of 18 November 2014 concerning the technical 

specifications for interoperability relating to the infrastructure 

subsystem of the rail system in the European Union in Part [3], 

which also applies to urban rail transport. 

 

2. Prerequisites and means for solving the problem 

2.1. Current situation on "Graf Ignatiev" Blvd. 
The current state of the boulevard, which has not been repaired 

in the first place, is severe: difficult drainage of surface water Fig.1, 

missing or broken drainage shafts to which the invisible state of the 

water supply network has to be added; emergency condition of the 

road surface and the reinforced concrete panels in which the 

unsightly tram rails are laid Fig. 2; noise and vibrations caused by 

the tramway movement, the suspension of the wearing ropes of the 

contact network to the facades of buildings Fig. 3; the construction 

of a third metroline and the heavy traffic from construction 

machines at intersections and adjacent streets [4]. 

 

2.2. Possible causes and solutions 
The reasons for the state of the boulevard are complex but at 

this stage stand out: long repaired repairs on the water supply, road 

cover, tramway, contact network, electrical system, etc. In 2017 a 

change in Regulation No 2 on planning and designing the 

communication-transport system of urbanized territories [5] entered 

into force. The radical change that has been made for many years in 

tram transport [6] is the transition to a normal track gauge of 1435 

mm. 

 A first step to shift to normal gauge is mounted on the third rail 

for the simultaneous movement of trams in narrow-gauge (1009 

mm) and normal gauge [7]. The verification found that the change 

is not possible within the gauge of the existing boulevard Fig. 4 [5]. 

 

 

       
Fig.1 Drainage of surface water 

 

 

   
Fig.2 Emergency condition of pavement and concrete panels 
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Fig.3 Status catenary 

 

3. Solution to the examined problem 

3.1. Drainage 
The drainage of surface water, its removal and discharge to the 

urban sewage system, which in turn also undergoes changes in the 

course of the reconstruction but by a separate project, is a complex 

task. First of all, the longitudinal slope and the water flow along the 

longitudinal profile of the tram line are to be traced fig.5 [2]. 

The drainage of the road crossings is decided according to the 

drainage of the main boulevards, the existing shafts and drainage 

facilities, fig.6. 

3.2. Noise and vibration 
Graf Ignatiev Boulevard is emblematic with the surrounding 

buildings, most of which are cultural monuments. Noise and 

vibration start with the traffic and the dynamic impact of the 

tramway. Tram vibrations are transmitted from the track 

construction to the ground and from there through the foundations 

of the buildings to the main supporting structure. Another way to 

transmit noise and vibration are carrier ropes catenary [8, 9], which 

are anchored in the supporting structure of the building. 

The output is the interruption of the chain of transmission of the 

vibration, improvement of the structure of the track in order to 

reduce the noise source and placing new load-bearing pillars of the 

catenary to reduce the anchorage of the supporting ropes in the 

construction of buildings. The design of the track is improved by 

applying to a rail fastening Pandrol for tramway and applying 

ballast less structure [7, 10], which is insulated from an underlying 

concrete with foam rubber. 

The structure for the attachment of catenary is exported mainly 

of steel pillars, with a cantilever fixed slats Fig. 7 [8]. The 

attachment of the supporting structures of the buildings remains 

only exceptionally and lighting. 

 

 
 

     
Fig.4 Gauge requirements and options for mounting a third rail 

 

 
 

 
Fig.5 Longitudinal profile of the tram line 
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Fig.6 Drainage of main road crossings and drainage ditches 

 

 

    
 

Fig. 7 Support pillars for the catenary 
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Fig.8 Construction of the tramway track 

 

 

3.3. Rail Track Solutions 
The track construction is improved by adding additional elastic 

materials (foam rubber): 

- a rail tramline Pandrol fastening [10], which covers the rail 

with a foamed rubber sheath, is applied. This solution reduces 

vibrations, the rail gets elasticity in the vertical and horizontal 

plane, adjusts to the wheel load. The noise source is reduced Fig. 8= 

- a non-ballast construction of the track is applied which is 

insulated from the underlayed concrete with a foam rubber, a 

reinforced concrete "floating" slab, poured in place - the reinforced 

concrete structure Fig. 8 is interrupted, which is the main conductor 

of vibrations with insulating and vibration-reducing matter.. 

 

4. Results and discussion 
The project results are still unclear due to ongoing repairs, 

performance quality and having started operation. The discussion 

began in a professional environment, transferred to the public space, 

including political ground. The actual results will become clear after 

the start of operations, measurements and comparison of the results 

with those before and after the repair and with other similar sites in 

Sofia. 

 

5. Conclusion 
The solution to the problems of Sofia's central city district 

cannot happen suddenly. The way is: finding problems; analysis and 

study of causes; preparing an assignment and project, providing 

funding, public discussion and implementation. The investment 

process is usually 6 or 7 years. There is plenty of time to propose, 

analyze, and implement a publicly acceptable project. 
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