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Abstract: Innovation in the global economy has been very intense in recent decades. Changing the industry based on digitalization and the 

introduction of 5G technology brings new challenges and opportunities. 

There is a serious construction industry in the field of transport construction that fully or partially caters to the industry. The transition to a 

"smart", digitalized and decentralized industry is yet to come. In the field of railroads, centralization and conservatism are respected. It is 

preferable to follow world practice, patents and regulations. The theme of EU rail interoperability also gives its specificity, but the 

development towards the robotic industry is yet to come. Change must first be studied, designed and implemented. The report analyzes the 

existing situation and formulates conclusions for innovations in the construction industry serving the transport construction industry. 
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1. Introduction 

The construction industry faces new challenges in the transition 

to the fourth industrial revolution [1, 2]. The preparation goes 

through the European institutions, the Bulgarian government [1], 

business level discussions and industry alliances [2]. The priorities 

of the European Union are: promoting the development of 

innovation, creating and developing a sustainable and circular 

economy, protecting intellectual property in the development of 

new technologies, developing social responsibility and promoting 

international activity and connectedness.  

Similar are the priorities of the Bulgarian government, but 

otherwise arranged in accordance with the prepared strategy for the 

transition to the digital economy and the views of the Bulgarian 

Commissioner for Innovation, Research, Culture, Education and 

Youth with the previous line Digital Economy and Digital Society. 

The introduction of new digital technologies into the economy and 

society is encouraged, as well as the digitalization of businesses for 

increased export orientation and competitiveness in order to reach 

the European average. The link between science and industry is 

encouraged through participation in international programs, 

initiatives and networks related to innovation and training [3]. The 

entry of global companies into the Bulgarian economy is facilitated 

with the aim of transferring new technologies, standards and 

modern production based on innovation and digital technologies [4, 

5]. The creation of scientific, organizational and institutional 

capacity for education and training for the fourth industrial 

revolution is stimulated [3]. An important part of innovation is in 

the field of environmental protection [6] and the reuse of 

construction resources in railway repair and rehabilitation [7].  

2. Construction industry for transport construction  

The construction industry in the field of transport construction 

has a number of features that generally favor the introduction of 

new technologies [8]. The production of building materials and 

products includes: 

• extraction and transportation of raw materials and additives, 

• working on a production line or continuous production, 

• processing of the finished product: packaging, packaging, 

storage and transportation to the end user. 

All of these stages lend themselves to mechanization, 

automation, robotics and centralized control of all processes. 

Modern factories and plants can lead to almost complete automation 

of production. For example, a brick factory in Lukovit employs 300 

people before upgrading in 2007, and subsequently, with the entry 

of a foreign investor with innovations, 5 shift workers service and 

control the production line.  

3. Examples of construction industry  

For the needs of the transport construction, and more 

specifically of the railway construction, rails, sleepers, railway 

turnouts, cement, construction elements and products for artificial 

railway facilities, platforms, poles for catenary, reinforced concrete 

elements for ditches are produced. Rails are not produced in 

Bulgaria. Railway turnouts are only completed and assembled in 

Bulgaria [9]. The remaining elements are manufactured, stored, 

transported and deposited on the railway track [10]. And the 

possibility of full mechanization, automation and robotization of 

production applies to them [11]. An important part of the 

preparation of construction works is the simulation of the 

movement of a newly constructed or reconstructed section [12] and 

the solution of the train movement equation [13] 

3.1 Production of reinforced concrete sleepers   

The production of concrete sleepers is currently going on an 

assembly line Fig.1. There are operated two factories producing 

sleepers in Svishtov and Varna [9]. Supplied raw materials, building 

materials, additives and fuels the process is fully automated with 

conveyors and dispensers. 

 

  

Fig. 1 Factory for concrete sleepers 

 

Design of reinforced concrete sleepers to become operational 

loads, depending on the conditions in which they work, it is 

different [9, 14]. It is assumed and the introduction of new 

materials, for example at railway level crossings. [15] Reinforced 

concrete sleepers are produced by prestressing the reinforcement 

Fig. 2 in the middle. Reinforcing steel can be of 3 mm or 6 mm 

thick wires. 5 or 6 sleepers are placed in one formwork power form. 

Plastic dowels are pre-assembled at the mounting points of the 

railway track screw. 
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Fig. 2: Production line for sleepers: anchoring reinforcement 

 

Concreting is completely automated Fig. 3 left. The formwork 

forms on a vibratory mass until the appearance of cement milk on 

the surface [8]. Water cement ratio for high-strength concrete is 

such that initially the mixture appears dry. 

 

  

Fig. 3: Industrial line for sleepers: concreting, vibrating and steaming 

 

For quicker curing of the concrete, additives and steaming is 

used Fig. 3 right. After steaming for 2 days, the traversers are 

decomposed from formwork Fig. 4. Follow quality control, check 

for strength and prepare for transportation. 

 

 

 

  

Fig. 4: Decoding, quality control and arrangement of transport units [3] 

 

Based on the above, it can be concluded that the production of 

reinforced concrete sleepers can be automated and robotic. Most 

processes are standard. There are clear and measurable criteria for 

checking, control and moving to the next operation. 

3.2 Production of ceramic elements   

The production of ceramic products (bricks, ceramic blocks and 

tiles) can be modernized by introducing automation. For example, 

the ceramic factory in Lukovit was upgraded and modernized in 

2007. Production was fully automated and robotized. 

 

  

Fig. 5: Automatic supply of raw materials, additives and fuel [16] 

 

The supply of raw material (clay), additives and fuel is 

automated Fig. 5 [16]. There is a stock of raw material within the 

production line for two weeks. Forming, cutting and stacking of 

finished ceramic blocks are fully automated and robotic Fig. 6. The 

latter process is particularly delicate given the softness and delicacy 

of clay before baking. 
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Fig. 6: Formation of ceramic blocks, cutting and robotic stacking [16] 

 

Before and after removing the ceramic blocks from the 

industrial furnace, they are controlled by an operator to check the 

dimensions and preserve the shape. After removing the furnace the 

blocks are arranged by industrial robots Fig. 7 on the left [16]. The 

latter increases the processing speed, given the high temperature 

they are going through. 

 

  

Fig. 7: Industrial robots arrange the hot blocks [16] 

 

After the modernization, the brick factory produces 5-10 trucks 

a day with made ceramic blocks. 

3.3 Cement production   

Cement production also lends itself easily to automation and 

robotics. The production process is continuous. A ball mill for 

preparation of the raw material and a becaring furnace are for 

roasting the clinker and the additives Fig.8. All processes can be 

automated. The main feature of the process is that all producers in 

the industry in Bulgaria are leading international companies [17]. 

They bring innovative solutions in line with the strategy for the 

implementation of the digital economy in the Bulgarian industry. 

  

  

Fig. 8: Cement plant [17] 

 

4. Conclusions 

The construction industry in the field of transport engineering 

can be automated and robotized. It requires: strong fundamental 

education [3] with a focus on digital technology, programming of 

constriction processes [12, 13], development of production robots, 

new methods of quality control [8] and co-operation with foreign 

universities and innovated companies [16, 17]. In addition to new 

construction, environmental requirements [6] are matched with the 

reuse of railway materials and products [7]. New technologies can 

also engage with strategic multinational companies carrying the 

latest technologies and practical solutions. 
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