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he SkyWay string transport is not      
only a new concept of passenger and 
freight transportation, but it is also a 

new concept of city development. Increase 
in transportation speed and transfer of the 
traffic to a separate plane over the ground 
surface open tremendous possibilities for 
this. It is primarily referred to the possibility 
of people resettlement and scatteration of 
industries in the logic of linear cities – i.e. 
urban clusters. urban clusters. 
With the transfer of transport to the second 
level, cities can become either wholly or 
almost wholly pedestrian. Logistics centers 
will be represented by dominant buildings 
rising above other buildings. They will 
combine functions of passenger terminals, 
and consumer services, industrial, leisure, 
culturalcultural and retail centers. People settle or 
industries concentrate around such centers 

segments of the transport services market. 
In the first place, it is high-speed inter-city 
passenger transportation (speed – up to 
500 km per hour, system performance – up 
to a million passengers per day, the cost of 
construction – from USD 5 million per km). 
The second version is city passenger 
transportationtransportation (speed – up to 150 km per 
hour, system performance – up to 50,000 
passengers per hour, the cost of 
construction – from USD 2 million per km). 
The third version is cargo transportation 
(system performance – up to 200 million 
tonnes of cargo per year, the cost of 
constructionconstruction is comparable to that of urban 
systems).    
As a comparison, it should be noted that the 
cost of construction per kilometer of a 
monorail road (for example, in Moscow) 
equals to about USD 50 million, and the 
cost of construction per kilometer of the 
underground in the same place amounts to 
hundreds of millions.

It is a type of string transport designed for 
high-speed passengers and cargo 
transportation that can be used for creation 
and improvement of transport 
communication between cities, regions, 
countries and even continents. As 
mentioned above, the volume of similar 
systemssystems can amount up to a million 
passengers per day, while the capacity of 
the rolling stock is up to 500 people and up 
to 100 tonnes of cargo. The declivity of 
high-speed SkyWay can reach 10% in a 
standard design and 30% in a special 
design.    

The urban SkyWay is a type of string 
transport designed for passengers and 
cargo transportation in the city, between the 
city and the airport, as well as in settlements 
situated at the distance up to 200 km. With 
the capacity of a rolling stock unit up to 100 
passengers or 10 tonnes, the system can 
transfertransfer up to 50,000 passengers per hour 
or up to 1,000 tonnes of cargo per day at 
one haul distance. It is comparable to the 
Moscow metro that is evidently more 
expensive and resource-intensive than the 
rail and string elevated structure. 

The competitive advantages of the urban 
SkyWay can include a significant reduction 
of urban land acquisition for the track and 
infrastructure, as well as all the 
characteristics mentioned in the description 
of the high-speed systems. 
This type of transport will allow in prospect 
to improve environmental conditions in 
cities and agglomerations, as well as will 
provide a possibility of their sustainable 
development. Electric traction and high 
efficiency of the rolling stock will give an 
opportunity to significantly reduce the level 
ofof hazardous emissions into the 
atmosphere, whereas the location of the 
track above the ground surface will allow to 
expand the areas of green planting and 
pedestrian zones. Besides, due to the 
transfer of a part of transport 
communication to the second level, the load 
onon the existing motor roads will inevitably 
decrease and, consequently, the accident 
risk will decrease, as well.

The cargo string transport has the track 
structure similar to that of high-speed and 
urban variants. Similar to those, its key 
feature is the fact that the elevated structure 
is pre-stressed. So, theoretically, the urban 
and cargo SkyWay traffic can be carried out 
on the same track structure, as is the case 
with railway or automobile transport.    with railway or automobile transport.    
The cargo variant can be used with the 
same efficiency for transportation of bulk 
industrial cargo (ore, coal, crushed stone, 
gravel, sand, overburden rocks, etc.), liquid 
goods (oil and oil products, bitumen oil, 
chemical products, liquid gases, 
high-quality natural drinking water, etc.), 
breakbulk cargo (wood and wood products,  breakbulk cargo (wood and wood products,  

rolled steel, containers, etc.), and special 
cargo (domestic and industrial waste, etc.). 
The speed of the cargo SkyWay can reach 
120 km per hour. The carrying capacity of a 
rolling stock unit in the form of a train, which 

is many kilometers long, – up to 20,000 
tonnes. The declivity is up to 10%, and up to 
30% in case of a special design. The cargo 
transportation performance is up to 200 
million tonnes per year. The cost of the 
cargo track without the cost of the rolling 
stock, handling terminals and infrastructure 
isis from USD 1 million per km. In this case, the 
net cost of cargo transportation is 
approximately twice less compared to the 
net cost of cargo transportation by 
conventional railway.
The reduction of land acquisition, 
elimination of a large scope of excavation 
works, reduction of resource intensity, 
energy and fuel consumption, complete 
automation, all-weather operation and 
possibility of construction on the rugged 
terrain – the cargo variant of the SkyWay 
system has all these advantages, as well.  system has all these advantages, as well.  

Special attention should be paid to the 
concept of using the string transport for the 
construction of seaports with the possibility 
of their removal offshore for a distance of 
1–10 km and more, both within territorial 
waters and beyond them. 
The sea SkyWay is located on the shelf in 
the open sea where transshipment from the 
rolling stock into bulk carriers, tankers and 

container carriers takes place. The 
estimated value of the SkyWay for seaports 
without the cost of the SkyWay access 
track, rolling stock, handling terminals and 
infrastructure will be from USD 10 million. 
Tremendous possibilities are opened for 
cheapening of cargo transportation on the 
whole.whole. In addition, the necessity to look for 
an appropriate site for the port construction 
is eliminated – the port can be constructed 
almost anywhere on the shore, at minimum 
remoteness from the place of extraction of 
transportable raw materials, production of 
goods, etc.  
Seaports with the use of the SkyWay string 
transport eliminate the necessity for large 
and expensive spaces on the shore, 
generally with a fragile ecosystem. The 
requirement for bottom dredging with the 
aim of creating a deep-water offshore area 
as an access for loaded vessels to quays, 
thethe construction of a quayside necessary 
for docking, and protection of the shore 
from tidal scour and many other things are 
not needed any more.    
The introduction of the string transport 
opens doors to the creation of docking 
stations with depths of 20 meters and more 
by using the original depth of the sea. The 
process of the port call for deep-draft 
vessels is facilitated, the costs for pilot 
service support are minimized, automation 
ofof handling operations is achieved, and, 
consequently, the vessel demurrage and 
operating costs are decreased. Instead of 
the traditional scheme: “deposit — rolling 
stock — unloading to a storehouse on the 
shore — loading from a storehouse on the 
shore to another rolling stock — 
transportationtransportation to the quay — loading into a 
bulk carrier”, the logistics may be organized 
according to a new scheme: “deposit — 
rolling stock of the string transport — bulk 
carrier”. 
In the context of ecology, seaports using 
the SkyWay string transport can hardly be 
overestimated. Such a seaport does not 
violate the ecology of the sea and the 
surrounding area, the existing natural 
motion of waters, natural migration of sea 
fish and animals. The fertile soil and 
vegetationvegetation in the surrounding shore area is 
preserved. Large open warehouses and 
storage blocks of bulk goods on the shore 
(ore, coal, etc.) and at the coastal area which 
contaminate the environment become 
unnecessary. What is more, seaports using 
the SkyWay also tend to be completely safe. 
ForFor example, tsunami and tide rises on the 
high seas are not dangerous, as their wave 
height rarely exceeds one meter. Waves on 
the high seas have smaller height and are 
less dangerous for vessels than when near 
the shore. A seaport using the string 
transport is not subject to a tidal bore. 

The declivity of the urban SkyWay may 
reach 15% in a standard design and 30% in a 
special design. The cost of a high-speed 
track without the cost of the rolling stock, 
passenger terminals, stations and 
infrastructure is from USD 1 million per km. 
The net cost of high-speed transportation 
usingusing this system is approximately two 
times lower than that of the underground 
transportation, three times lower than the 
transportation by tram, and five times lower 
than the transportation by the monorail 
road.

The cost of a high-speed track without the 
cost of the rolling stock, passenger 

terminals, stations and infrastructure is from 
USD 3 million per km. The net cost of 
high-speed transportation using this system 
is five times lower than the transportation by 
high-speed railway.
The competitive advantages of high-speed 
SkyWay are achieved through a significant 
reduction of land acquisition for tracks and 
infrastructure; elimination of earth 
embankments, ruts, tunnels, bridges, 
crossovers, multilevel transport junctions 
and water sluices; elimination of crash 
barriersbarriers and fencing for the linear part of the 
high-speed track. The resource intensity of 
a rail string elevated structure as compared 

to the traditional transport elevated 
structures with a continuous roadway is 
reduced by times, as well as energy and, 
consequently, fuel consumption. The 
expenses for operating staff and their salary 
are reduced due to the use of automation. 
The need to clean roads from sleet and 
snowsnow in winter is eliminated (due to the 
position of string rails high above the 
ground). Rugged topography, low strength 
of underlying soils and severe geographical 
and climatic conditions do not lead to 
higher costs of the rail string elevated 
structure. 
A separate matter is an environmental 

component of the high-speed transportation 
transportation using the SkyWay. Its 
introduction gives the possibility of the 
sustainable development and settlement of 
new territories in hard-to reach places 
(islands, mountains, sea shelfs, etc.). A 
high-speed track in the elevated design 
does not disturb the landscape, ecosystem 
andand biodiversity of the surrounding area, 
does not destroy the fertile soil and the 
growing vegetation, does not prevent the 
motion of ground and surface waters, 
movement of people, domestic and wild 
animals, the work of agricultural, 
construction or special equipment.
Reliability and safety of the high-speed 
SkyWay is achieved due to the availability of 
an anti-derailment system at the rolling 
stock, a tenfold safety factor of the bearing 
string elements in the elevated structure, 
resistance to frost and ice, snow drifts, fog, 
dust and sand storms. The string transport 
operatesoperates reliably at any extreme air 
temperatures, possesses high resistance to 
vandalism and terrorist attacks, as well as to 
natural disasters. With the special design 
and minimum rise in price, the Sky Way can 
withstand earthquakes with the magnitude 
up to 10 points on the Richter scale, floods, 
riverriver overflows with the water depth up to 10 
meters and more, hurricane wind with the 
speed up to 250 km per hour or more, 
tsunami with the wave height up to 20 m 
and more. 
In addition, it should be noted that the 
system allows to combine the track 
structure and supports with overhead and 
cable power lines and communication lines 
– wire, fiber optical, radio relay and cellular 
lines. Due to this fact, the existing 
information and power networks can be 
eventuallyeventually combined with transport 
communication networks with maximum 
efficiency. 

within the distance of 500 m (within a 
walking distance), forming an infrastructure 
cluster as a whole. Linear cities can unite an 
unlimited number of similar clusters located 
along one line and positioned 1 km from 
each other. 
Due to the availability of high-speed 
transport, the length of such cities in one 
direction may amount to hundreds and 
even thousands of kilometers. At that, some 
clusters may be intended for living, others 
for work, leisure, etc. High quality and safety 
of life for people may be achieved due to 
thethe absence of automobile and other 
surface transport, traffic jams, air pollution 
and noise. SkyWay roads will cost city 
authorities significantly cheaper than motor 
roads. They will not occupy expensive areas 
of city land, can be integrated with utility 
networks and power supply systems, and 
thus,thus, they will make housing more 
affordable and cheaper.
Taking into account the specific features of 

SkyWay transport systems, infrastructure 
clusters with their use may be constructed 
at the most hard-to-reach territories, which 
are comfortable for living. They can be 
mountains, taiga, jungles, sea shelf, natural 
and artificial islands… In a word, the string 
transport may act as an effective tool for 
developingdeveloping new territories and creating 
comfortable living conditions there. 
However, linear cities are the matter of the 
remote future. At this time, the primary 
objective that the developers of the string 
transport face is the demonstration and 
certification of the created innovative 
project. In the near future, it is planned to 
proceed to the first specific projects. 
CertainCertain work on a number of directions is 
being actively carried out. The light urban 
system is being tested. It is proposed to use 
industrial samples of a 14-seat unibus and a 
two-seat unibike designed to accommodate 
public and personal transport as the rolling 
stock. 

The construction of freight and high-speed 
tracks for the string transport advances at a 
quick rate. The company is actively 
engaged in intense exhibition activities. The 
list of exhibition areas where the string 
transport has been presented includes such 
prestigious international exhibitions as 
InnoTransInnoTrans 2016 taken place in Berlin, 
Transport of Russia–2016 and others. It 
should be noted that interest in the 
technology of the future is shown by a 
number of Russian constituent territories, as 
well as Australia, India, Turkey, the 
Philippines and other countries which have 
dulyduly appreciated those prospects that the 
SkyWay systems open for them. The results 
achieved by the SkyWay developers within 
no more than a year and a half are 
impressive by themselves. However, the 
prospects opening for the project are really 
unique.  

T

he SkyWay transport systems are 
designed and constructed in three 
basic variants, with a focus on various     T
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known as the string transport. The team of 
professionals with the total number of over 
200 people works at the execution of the 
project. The principle underlying the string 
transport was invented by the head of the 
team, engineer Anatoli Yunitski, about 40 
years ago. It is the track structure stressed 
by tension at all phases of its operation.by tension at all phases of its operation.
The road, figuratively speaking, is a string 
stretched between anchor supports located 
at a distance from 1 to 5 km from each other, 
which rests on intermediate supports 
located with 40–300 m intervals. “The 
string” is an innovative rail suggested by 
Yunitski. It is a steel case, inside of which a 
bunchbunch of steel wires is tensioned, and the 
remaining space is filled with special 
concrete to eliminate corrosion, reduce 
noise and give additional strength to the 
entire structure.  
A string rail has no temperature joints and 
due to this, it provides high evenness of the 
track and increases eightfold the load 
bearing capacity of supports on which it is 
mounted. It means that supports can be 
tenfold cheaper compared to any other 
transport elevated structures, as the weight 
loadload of a light elevated structure will be 10 
times less. This solution is optimal not only 
due to the reduction of capital costs for 
track construction as compared with all 

known alternatives (earth embankment, 
tunnel, conventional beam overpass), but 
also in the context of minimization of 
aerodynamic resistance, which is one of the 
primary problems associated with 
high-speed traffic. 
A vehicle moving on the string overpass is a 
rail car on steel wheels with the automated 
control system. A high-speed version of this 
module (speed – up to 500 km per hour) 
according to the results of wind-tunnel tests 
has the aerodynamic resistance coefficient 
of 0.05, which approaches a theoretical 
limitlimit of 0.04. Compare: this coefficient of the 
most expensive and the highest-speed 
motor car Bugatti equals to 0.38. Such 
extraordinary features are generally 
achieved through the elimination of the 
ground effect, which deteriorates 
aerodynamic performance of the transport 
travelling at high speed by at least twofold.   travelling at high speed by at least twofold.   
The ground effect consists in a sharp 
increase of aerodynamic resistance near 
the screening surface (ground, water, 
roadway) due to the dynamic air blasting 
under the bottom of a vehicle. The SkyWay 
transport systems run no risk of a similar 
problem, as they have no solid roadway 
(screen). It is replaced by thin string rails.  (screen). It is replaced by thin string rails.  
The problem of overcoming the wheel 
rolling resistance, for which approximately 
1/10 of energy is spent during the 
high-speed movement (9/10 goes to 
aerodynamic performance), is solved in the 
string transport by means of the “steel 
wheel – steel rail” system. The efficiency 

factor of such a system equals to 99.8%, 
considering that a trolley weighing 1 tonne 
can be moved on the horizontal rail track by 
the effort of two kg. In this case, the losses 
are 10 times less compared to those of the 
“pneumatic tire – asphalt-concrete 
roadway” system; and at high speeds, they 
areare 20 times less. It is important to point out 
that the losses are many-fold less in 
comparison with other systems – air and 
magnetic cushion, including due to the 
existence of the screen effect.    
There is also a variant of the SkyWay track 
structure with sagging rails and high-rise 
supports. In such configuration, the length 
of spans can be up to 3 km. Due to the fact 
that the track structure will be sagging, it will 
be possible to compensate a considerable 
part of power consumption for vehicle 
movement.movement. The vehicle does not need an 
engine at a slope section – it is accelerated 
by gravity. The need for brakes is eliminated 
at a rise section, as this function can also be 
performed by gravity. The recuperation of 
energy with the 100% efficiency factor takes 
place without the use of a recuperator. A 
drivedrive unit in such a system is necessary only 
for the compensation of energy losses for 
overcoming air resistance and rolling 
resistance of steel wheels on a steel rail 
(approximately 10 kW in total for a 50-seat 
vehicle).  
Low cost of the SkyWay construction and 
operation in comparison with other 
transport systems, high speed and 
extraordinary energy efficiency are far from 
being a complete list of the advantages of 

this transport innovation. It is crucially 
important that such transport systems can 
be constructed and operated in any natural 
climatic conditions and on all kinds of 
terrain (in the mountains, places of eternal 
frost, moorlands, etc.) without particular 
difficulties. 
Besides, due to the location of the place for 
vehicle movement in a separate plane at 
the height of 3 m and more over the ground 
surface, the system allows to completely 
eliminate the possibility of vehicle crash, for 
example, against another car or a train, nor 
does it pose any threat to pedestrians and 
animals.animals. Consequently, an unprecedented 
level of safety is achieved. 
The environmental component of the string 
transport is also essential. The tracks 
elevated over the ground do not disturb 
natural landscapes and hydrology, allow to 
preserve significant territories intact or use 
them for economic needs, give a possibility 
to expand the areas of green planting and 
pedestrianpedestrian zones in cities. The level of 
hazardous emissions into the atmosphere is 
minimal due to the high energy efficiency. 
An industrial sample of a two-seat vehicle, 
named unibike, being tested at the moment, 
has a speed of 150 km per hour with energy 
consumption of only 2.2 liters per 100 km in 
fuelfuel equivalent, and at a speed of 100 km 
per hour – 0.7 l per 100 km.

t present, a fundamentally new 
transport system named the SkyWay 
is being tested near Minsk. It is also А
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High-speed SkyWay

Urban SkyWay

SkyWay for Seaports

Cargo SkyWay

Such a prospect is quite real

SkyWay transport systems are aimed at various segments of the transport 

aimed at changing modern beliefs about motion

Author of the project, engineer Anatoli Yunitski
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