
✁✆

5th International Conference on Road and Rail Infrastructure
17–19 May 2018, Zadar, Croatia

Road and Rail Infrastructure V
Stjepan Lakušić – editor

✁
✆

Road and Rail Infrastructure V
Stjepan Lakušić – editor

Proceedings of the  
5th International Conference on Road and Rail Infrastructure – CETRA 2018
17–19 May 2018, Zadar, Croatia

BRidgEs

gEoTEChniCs

infRAsTRuCTuRE sysTEms ComponEnTs  
dEgRAdATion

pAvEmEnTs

powER supply of TRAnspoRT sysTEms  
And TRACTion vEhiClEs

RAil infRAsTRuCTuRE

RAil infRAsTRuCTuRE pRojECTs

RAil TRACk sTRuCTuRE

RAil TRAnspoRT mAnAgEmEnT

RoAd infRAsTRuCTuRE mAnAgEmEnT

RoAd infRAsTRuCTuRE pRojECTs

RoAd TRAffiC sAfETy

TRAffiC noisE And viBRATion

TRAffiC plAnning And modElling

TRAffiC sAfETy

TRAnspoRT infRAsTRuCTuRE mAnAgEmEnT

TunnEls

uRBAn TRAnspoRT

RoAd And RAil infRAsTRuCTuRE – misCEllAnEous

9 789538 168253

ISSN 1848–9850
DOI 10.5592/CO/CETRA.2018

Organizer
University of Zagreb

Faculty of Civil Engineering
Department of Transportation



✁✆
5th International Conference on Road and Rail Infrastructure
17–19 May 2018, Zadar, Croatia

TiTle
Road and Rail Infrastructure V, Proceedings of the Conference CeTRA 2018

ediTed by
Stjepan Lakušić

iSSN
1848-9850

iSbN
978-953-8168-25-3

dOi
10.5592/CO/CeTRA.2018

PubliShed by
Department of Transportation
Faculty of Civil Engineering
University of Zagreb
Kačićeva 26, 10000 Zagreb, Croatia

deSigN, lAyOuT & COveR PAge
minimum d.o.o.
Marko Uremović · Matej Korlaet

PRiNTed iN ZAgReb, CROATiA by 
“Tiskara Zelina”, May 2018

COPieS
500

Zagreb, May 2018.

Although all care was taken to ensure the integrity and quality of the publication and the information herein, 
no responsibility is assumed by the publisher, the editor and authors for any damages to property or persons 
as a result of operation or use of this publication or use the information’s, instructions or ideas contained in 
the material herein.
The papers published in the Proceedings express the opinion of the authors, who also are responsible for their 
content. Reproduction or transmission of full papers is allowed only with written permission of the Publisher. 
Short parts may be reproduced only with proper quotation of the source.



Proceedings of the  
5th International Conference on Road and Rail Infrastructures – CETRA 2018
17–19 May 2018, Zadar, Croatia

Road and Rail Infrastructure V
Editor 
Stjepan Lakušić
Department of Transportation
Faculty of Civil Engineering
University of Zagreb
Zagreb, Croatia



 4

✁✆
5th International Conference on Road and Rail Infrastructure
17–19 May 2018, Zadar, Croatia

ORgANiSATiON
ChAiRmeN

Prof. Stjepan Lakušić, University of Zagreb, Faculty of Civil Engineering 
Prof. emer. Željko Korlaet, University of Zagreb, Faculty of Civil Engineering

ORgANiZiNg COmmiTTee

Prof. Stjepan Lakušić
Prof. emer. Željko Korlaet
Prof. Vesna Dragčević
Prof. Tatjana Rukavina
Assist. Prof. Ivica Stančerić
Assist. Prof. Maja Ahac
Assist. Prof. Saša Ahac
Assist. Prof. Ivo Haladin
Assist. Prof. Josipa Domitrović
Tamara Džambas
Viktorija Grgić
Šime Bezina
Katarina Vranešić
Željko Stepan

Prof. Rudolf Eger
Prof. Kenneth Gavin
Prof. Janusz Madejski
Prof. Nencho Nenov
Prof. Andrei Petriaev
Prof. Otto Plašek
Assist. Prof. Andreas Schoebel
Prof. Adam Szeląg
Brendan Halleman

Stjepan Lakušić, University of Zagreb, president
Borna Abramović, University of Zagreb
Maja Ahac, University of Zagreb
Saša Ahac, University of Zagreb
Darko Babić, University of Zagreb
Danijela Barić, University of Zagreb
Davor Brčić, University of Zagreb
Domagoj Damjanović, University of Zagreb
Sanja Dimter, J. J. Strossmayer University of Osijek
Aleksandra Deluka Tibljaš, University of Rijeka
Josipa Domitrović, University of Zagreb
Vesna Dragčević, University of Zagreb
Rudolf Eger, RheinMain Univ. of App. Sciences, Wiesbaden
Adelino Ferreira, University of Coimbra
Makoto Fujiu, Kanazawa University
Laszlo Gaspar, Széchenyi István University in Győr
Kenneth Gavin, Delft University of Technology
Nenad Gucunski, Rutgers University
Ivo Haladin, University of Zagreb
Staša Jovanović, University of Novi Sad
Lajos Kisgyörgy, Budapest Univ. of Tech. and Economics

Anastasia Konon, St. Petersburg State Transport Univ.
Željko Korlaet, University of Zagreb
Meho Saša Kovačević, University of Zagreb
Zoran Krakutovski, Ss. Cyril and Methodius Univ. in Skopje
Dirk Lauwers, Ghent University
Janusz Madejski, Silesian University of Technology
Goran Mladenović, University of Belgrade
Tomislav Josip Mlinarić, University of Zagreb
Nencho Nenov, University of Transport in Sofia
Mladen Nikšić, University of Zagreb
Andrei Petriaev, St. Petersburg State Transport University
Otto Plašek, Brno University of Technology
Mauricio Pradena, University of Concepcion
Carmen Racanel, Tech. Univ. of Civil Eng. Bucharest
Tatjana Rukavina, University of Zagreb
Andreas Schoebel, Vienna University of Technology
Ivica Stančerić, University of Zagreb
Adam Szeląg, Warsaw University of Technology
Marjan Tušar, National Institute of Chemistry, Ljubljana
Audrius Vaitkus, Vilnius Gediminas Technical University
Andrei Zaitsev, Russian University of transport, Moscow

iNTeRNATiONAl ACAdemiC SCieNTifiC COmmiTTee



!ail track structure 773

installation of an innovative 
railway fastening system 

Tomislav Tesla
True Tesla Technologies Ltd, Serbia

Abstract 

Rolling stock safety and speed depend primarily on the state of the railway infrastructure on 
which they operate. Railway tracks that are already laid or are under construction determine 
the safety, speed and weight limit parameters for rolling stock. Rails will deform and erode 
over a period of time, due to any anomalies during the construction phases, wear and tear 
from rail traffic, weather or natural disasters. An Innovative Railway fastener will provide a 
technical solution that will improve existing railway infrastructure. Simple installation allows 
the rail to float in all directions, whilst maintaining the exact centre and gauge of the track. 
This reduces deterioration of the rail infrastructure and increases useable lifetime. Existing 
lines can be overhauled with a single new fastener, in an efficient manner. Reducing capital 
investment costs drastically, whilst improving railway safety. New Features of our Railway 
Fastener:

 • Scheduled maintenance of tracks is reduced, thereby increasing volumes of rail traffic. Offe-
ring increased safety and a smoother ride for passengers and freight.

 • Floating rail maintaining a precise profile to suit the rolling stock, environment and other 
aspects necessary.

 • Rails are completely insulated from the track installations, which reduces the level of vi-
bration.

 • Any rail deformities are able to be efficiently and precisely removed
 • Railway infrastructure will become easier to maintain, as the track lifespan increases.

Keywords: tracks, railway maitanance, innovative fastening, infrastructure

1 Introduction

The tracks that were constructed and built are conditioned by the precision of the finished 
works. The columns have a deviation from the direction of the construction itself and the use 
of the track so that an innovative solution is necessary to centre the track path direction under 
the project. The innovative railway coupling provides a reliable possibility of technical correc-
tion of the track of an already-built track so that the rails allow for a change of the position in 
all four directions to centre the track path direction by the project. This way the decay will be 
reduced and the period of using the track is more extended, apropos, the existing railroad 
tracks can be reconstructed with the replacement of existing couplings without additional 
expensive work, without changing the location of the setting or changing the thresholds. 
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2 An innovative solution provides new opportunities for existing solutions 

 • The head of the rails moves in all four directions, at the location of the required track di-
rection, 

 • The innovative coupler can be stationary for years because it is providing the innovative 
technical solutions and additional fuse holders for track bolts, 100% secure, 

 • The rails are entirely isolated from the rest of the track with an innovative rubber padding, 
which significantly prevents vibration transmission on the track construction and reduces 
noise, 

 • Pointwise deformities on the track are eliminated precisely, efficiently and in time, thus 
maintaining and improving the project speed of the railway tracks, 

 • By timely counting of the colossus its fewer collapses, the colossus have a longer lifespan, 
 • With constant and precise maintenance of the track, a higher volume of transport is achie-
ved, and driving is more comfortable with a centrally-oriented line. 

3 Railway coupling 

Innovation which is presented here is a unique technical addition, an innovative railway cou-
pling that can replace the position of the existing couplings on the threshold. The foundation 
of the innovativeness is that the built track can be further moved in all four directions, precisely 
laid out with the required track line position, which registers and measures, and then automa-
tically repairs a special robotised train. This innovation reduces the decay; a railway lifespan 
is longer, and the existing railway lines can be reconstructed with the replacement of existing 
couplings without additional expensive work or changing the location of the rail setting. 
The train moves through the track, which can be viewed as a point with a centre of gravity 
that corresponds to the total weight of the train, which is equal to the corresponding mass of 
locomotive wagons. On the movement of the vehicle, according to its weight and the speed of 
movement, various external forces are acting, which then have a direct effect on the condition 
of the railway track, the colossus with the embankment. These forces are always moving in 
the direction of driving, with the natural forces of earthquake, landslides, floods, which have 
a negative impact on the project quality and durability of the built railway lines. If human 
factors are added when constructing a railway line, we obtain potential harmful actions with 
a reduced use value of already made railways. Additional destructive forces at the position 
of the railway line come from moving the rudder points, jamming the track under the vertical 
load due to the movement of the driver, the braking of the driver causing vibrations with the 
sliding of the points on the surface of the head of the rails. 
Under the influence of the dynamic effects of the moving traffic load, the change of the posi-
tion of the individual seedlings of the ditches in the embankment changes, thus exerting the 
drift in the space between the threshold and exerting itself in the tampon layer of the em-
bankment, extending sideways beyond the embankment contour. The conclusion is that the 
design and built geometry of the railroad changes over time, the position of the rail changes 
in different positions and directions, the railways are failing and changing the original shape 
of the setting, thus directly reduces the utilisation value and usefulness of the railroad. The 
resulting changes, the deformation of the rails are precisely and very efficiently eliminated, 
entirely, at the time are sanitised by the use of this innovative solution. 
So that the rails in the curve during the exploration are equally foamed, it is necessary that 
they are exposed to equal vertical pressures so that this solution provides their stability and 
the required angle settings. In this way, overloading of the outside rail is avoided, and its 
contact damage will be reduced, the risk of lateral displacement of the roller conveyed. Thus 
it directly reduces the cost of maintaining the track, especially in the curve, where the rails 
are most prone to damage. 
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The overhang of the outer rails in the curve must be projected, specified, so that the lateral 
acceleration affecting passengers is within the permissible limits. The comfort is, therefore, 
higher if a lateral acceleration with the appropriate ramp position is made for a more exten-
ded period based on the projected travel speed. With this conceptual solution, it can be 
completely remodelled, in almost ideal project frames, placed in the required position of the 
wheelbarrow, for a more comfortable and quick ride in the curve. 
The timely completion of the spatial longitudinal or railway track in the project line of the track 
is one of the cornerstones of this innovative solution with the tracking of the railways to the 
imaginary horizontal plane. Innovation is based on the timeline correction of the design axis 
of the railway line with an unlimited number of corrections, according to the time of decay 
due to the number of passage of freight or passenger trains followed by the required speed of 
their movement. Innovation provides the possibility of correcting breakpoints on the railways 
for the already built railway lines, irrespective of the position of the other rail or the slope, or 
possibly the lateral displacement of the railways due to use. The time of use of this conceptual 
solution is up to the time of physical decay, that is, the duration of the embankment with 
shuttles and rails, during which time we can use the ideal axis of the projected colossus, with 
the correction of the position of the head of the track in millimetres. 
Rolling pulleys are being registered with a new special train at a time, and then shortcomin-
gs are corrected in time, using the technical method of this innovation. The direction is the 
essential element of the situational plan of the railway line since the resistance to movement 
is the smallest when the train is moving along the horizontal right path. With this innovation, 
the direction is idealised to the perfection with its lateral and vertical shifting of the rails, 
maintaining the ideal line of direction of the axis of the Colossus. Thus, railway lines get 
technical options for higher train speeds, centric and safe drive, without the lateral and ver-
tical concussion and vibration. The correction may be done once in a few years, if necessary. 
Additional plates, which would join together with the upper regulation pin 5 employing re-
ciprocating breakthrough, similar to the joining of the leg cube, would be provided from the 
side discharge. They would be applied to the appropriate extent on the track sections which 
would have an apparent defect, which would require more lifting of the rails 10. At such posi-
tions of preference, a unique extension of the lower underfloor plate would be provided with 
the support on the tracks to neutralise the increased lateral force or tension of the screws. 
The aforementioned special train, which would move along the track of the Colossus, would 
serve to register and find the resulting deformities on the railways, to use this conceptual 
solution. Then, a well-known scanning technology of scanning metal deformities would be 
used, in addition to the scuffs on the head of the rails. Additionally, fixed sideways along the 
track, placed outside the embankment, they would position the routing base for precise pre-
design of the existing railway lines, would be a point of reference for every couple of hundred 
meters for the future accurate maintenance of the rail headline. 
By means of using this innovation, the rails (10) are mutually interlocked with temporary 
metallic ranges to several tens of meters along the collar, and then the railway couplings will 
loosen. With the help of controlled mechanical force, the roller is moved lateral, fixed in pla-
ce with the position of the undercut plates (3). Then, using the lower regulating pins (4) and 
the upper regulating pins (5), the rails (10) are spaced in equal spacing with a single point at 
multiple points. The slopes (10) are thus placed on the exact location of the projected line of 
the track, due to different forces and deformities, were temporarily lost and even improperly 
constructed. The new position of the Colossus with its built innovative railway couplings secu-
res and holds the line sprockets (12) with the “I” profile (16). The innovative design of railway 
couplings (8) with the pedals (15) does not interfere with the working process; they are made 
by the regulating wedges (4) and (5). The attachment of the innovative coupling with the rail 
(1) is with the changed positions of the screws (2), where the head (9) of the pins is located 
on the pedal (15), while the lower bolts (13) on the underside (1), in a fixed position for the 
metal plates (14) in the slot (11) of the pile. The rubber paddle (7) receives vibration from the 
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train and further tightens the pins at its place. The screws (19) of the screws align with each 
other with the head (9) of the screws, making a solid connection so that the position of one 
and the other screws (2) remains stationary, thus preventing the possibility of unplanned 
undressing due to vibration. 

V����� � Innovative railway coupling

4 Railway coupling overview 

4.1 Technology overview

Currently are used railway couplings, which are fixed, they connect the rail rigidly with the 
threshold, with such position that the railroad structure with the head of the tracks is in de-
pendence on the collapse of the embankment, the bogie has some deformities which affects 
on the quality of traffic and its durability. Innovative railway couplings besides a secure fixed 
connection, also provide the possibility of adjusting and levelling the already-built track with 
the option of improving the rail about the threshold, to make the traffic faster and safer, while 
its designation provides an opportunity for the extended life of railroad.

4.2 Technology features & specifications

Railway coupling is an innovative solution because it provides the possibility of using cou-
plings in the final stage of railway construction and correcting the resulting deformities during 
the construction of the railway, we level the position of the head of the rail at (1 mm). We 
can set the whole colossal axis to a perfect and demanding project position. With the use of 
this innovative solution, the head of the rails is perfectly maintained up to the fatigue of the 
material. The part of the track has the required project tiles. That is, in the deformity of the 
embankment the head of the rails can be moved by height and lateral to the required position. 

Figure 2 Innovative railway coupling
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4.3 Potential applications

It is applied in the construction and repair of the track, in such a way that the deformation of 
the path is reduced and neutralised, regardless of the number of passages and types of trains. 
An alternative does not exist because innovation foresees for the first time a technical soluti-
on for the subsequent fine regulation of the head of the rail on which train is moving. A set of 
innovative solutions that are envisaged are quite sufficient to eliminate pointless deformities 
on the colossus by timely and simple rattling. 

4.4 Market trends and opportunities

Remains the question, if in the world was built more than 100.000 km and more so kilometres 
of railway lines is building, how many states will follow technology advancement and apply 
it. Logic implies possibility to utilise this technology to be monitored by the states, which are 
owners and users of future fas lane, pleased to use them for future favourable and long-term 
maintenance. The required finances will be used for project development and cooperation. 

5 Customer benefits

Convenient, practical and well-known design, easy and quick mounting. Deformity occurs 
on weak spots in the construction of the Colossus, and cargo train composition affects such 
weak places continually increasing, while innovative joints are timely correct and revitalise 
by ripping. Passenger trains, at high speeds, will have an idealised path on which they can 
move comfortably, with reduction of pressure and stroke on the colossus. 

6 For further replenishment

Brief content, how this technology has resolved the problem
The tendency of the train speed will be constant over time track use, with increased speed and 
volume of transit traffic. With using of innovative couplings, deformity of colossal on long-term 
almost doesn’t exist. The head of the rails receives less projected impacts, the rails and the 
gravel have an extended lifespan. It is in the interest of every state in the world, which have 
tracks to improve railways, where the technology of new trains has progressed far beyond 
the rails that are moving. With significant economic justification, the use of innovative rail 
couplings will keep pace with the future demands of all rail vehicles. 

What advantages does this technology possess?
Security and safety in traffic. Long-lasting and high quality, the railway line can be maintained 
at a time. 

In which segment of industry can be used
In the traffic, more precisely in the metal industry, services related to the construction of new 
ones, overhaul of existing ones and maintenance of the future railway lines. 

Why this product will be attractive from the perspective of potential customers
Affordable for production, accessible, maintenance-friendly, required for security, it is a de-
tailed solution for the maintenance and longevity of the colossal bulkhead. 

By what is this technology better when it is compared to existing top technologies?
It is unique by its imagination; the wheelbase can be moved sideways in both directions with 
independent adjustments of the head of the rail, up and down. 
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7 Based on the above points

Basic principles observed
The patent solution is commercially highly applied, which in itself provides the safest assump-
tions to invest in the development and standardisation of railway couplings. 

System complete and qualified
The advanced technological process is conceptualised to the detail elaborated, it requires its 
practical application, and the integrity of the said and expected standardisation. 

An actual system is proven in the operational environment
The railway coupling is by its imagination usable, commercially viable and will work and have 
their intended purpose.


