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Introduction

The year2016 markedthe 127" anniversaryof IgorSi k o r s k y éwasaiairaraft h . H
designerwho createdn Russiathe first in the world multengine bomber, and in Ameri¢ahe
first helicopter.After his emigration to the USA, which saved his life, Sikorsky had the last 20
USD left. Beingin Chicagq heinvestedhis lastmoneyin averylucky wayi he bought a ticket
to the Sergey Rakhmaninov concert. Attez concerf theystartedto talké Rakhmaninowasked
how much money the design engineer needed to start his own businemsswhsvas 500USD.
Rakhmaninoput his handin the pocket,got out a thick bundleof banknotes$ his entire fee for
the concert and offered to Sikorsky. Theveas5,000USD, big moneyat thattimeé

Nobody in America believed,intme30@sokteX¥'ky os
century 30 years after his first successful experiments with the helicopter prototype in Kiev, the
majority of engineers consider#ththis design diagram with one lift rotor and one steering rotor
would never workSikorskymanagedo provea negativel and starting from the middle of the
last century, 90% of all helicopters have been flying based on this diagram, which wasl&der cal
a classical one all over the world.

Conclusionf expertsconcerningsomethingheware always wrong but that is because
it is new! Otherwisgtheywould bethemostsuccessfudndwealthiespeople, as they would know
what wouldhappertomorrowand theywould understandhere to invest their energy and money
So as to become successful and earn morewhbke historicalexperienceestifiesto the contrary
i only thosepeopleearnmuchandbecomesuccessfylwho investin suchprojects, which neither
Aexpertso nor A s pirevest adiménsinfachoniwloeduthdrardi@reator of o
anewthing can be itgenuineexpertandspecialist.

In orderto makesureof theabovesaid it is enoughto readsomeof the most interesting
predictionsspecified belowmadeby so-calledfiexpert®and fAspeci ali stso for
No, theydid not meanto suspend the technological progress, they sincerely belitbegdvere
right.

Predictions

I Computers in the future may weigh no more than 1.5(®apularMechanics 1949).

i | think thereis a world market for maybe five computdithomasWatsoni CEO of
IBM, 1943).

i I have traveled the length and breadth of this country and talked witeshpdople, and
I can assure you that dat a pr dbEdiososHArentigeHalls a f
publisher 1957).

I Butwha# is it good for?(Engineer at thédvancedComputingSystemaDivision of
IBM commenting on the microchif968).

I Thereis no reason anyone would want a computer in their Hgme Olsoni founder
andpresidenof Digital EquipmentCorp, 1977).

iThis O0telephoned has too many shortcomin
communication. Theeviceis inherentlyof no valueto us (WesternUnion internal memp1876).

I The wirelessmusicbox has no imaginable commercial value. Wiauld pay for a
message sent to nobody in particulédavid Sarnofb s associ at es, in resp
investment in the radid,920.

I Who the hell wants to hear actors ta{Reaction oH.M. Warner- WarnerBrotherson
the use of sound in cinemEQ27).

i Wedonotlike theirsoundand, in general, the guitéi t 6 s y @sectaRecarding .

Co,, rejecting a record album of The Beatl#862).
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I Heavierthanair flying machines are impossibl@lord Kelvin i president of the British
RoyalSociety 1895).

i ProfessoiGoddarddoes not know the relatidsetween action and reaction and the need
to have something better than a vacuum against which to readeétesto lack the basic
knowledgeladledout daily in high schools (New York Timese di t or i al about RO
revolutionary rocket work, 1921).

I You mean drill into the ground to try and find oil? Yaricrazy (Associates oEdwin
L. Drakerefusing his suggestion to drill for pil859).

i Airplanes are interesting toys but ob military value (Marechal FerdinandFoch
Professor of strategicoleSuperieuraele Guerrg.

i Everything that can be invented has been inve(@drlesH. Duell i Commissioner,
US Patent Officel899).

iLouis Pasteuro6s theory (Refre Packeti Rofessosof r i di
Physiology at Toulousel872).

i The abdomen, the chest, and the brain will forever be shut from the intrusion of the wise
and humane surgeof®ir JohnEric Erickseni British surgeon, appointed Surgédtxtraordinary
to Queen Victorial873)

I 640K ought to be enough for anybodRill Gates 1981).

i 100million dollars is way too much to pay for MicrosaftBM, 1982).

TransporcomplexSkyWay(Unitsky String Transpor} is nota historicalexception There
have beenmadethousand=of emotionalficonclusions where fiexpert® have beenanalyzing
during all 39 yearsof work on SkyWay not the essence of string transport, but, generally, their
own ignorance on a far difficult, comprehensive and brarfdrming solution.There can be
singled out just a few of them that can be truly considered expert opifibese are the
conclusions thahaveanal yzed not only the term fAsering
developer, but SkyWay technical contéself in its optimal (not extreme) design, considering
devel op ehow. sThegenacewthe conclusions that excluded assumptions of ekperts
obviously, competent aneéducated, but only in that sphere of knowleddere they are real
specialists.

However, numerous potential investors, customers, officials of all kinds listened to and
heard not the Developer of the new technology, not genuine Experts, but those whom they knew
and trusted. lis easiethatway:. It is known that buried treasure is easier to look for undema
as it is lighterwith it, rather than in a dark impassable forest. After all, London municipality
believed a little over 100 years ago, at the time when the first automobiles already ajpiered
streets, the specially created committee, who carried out an ordered analysis of transport
devel opment prospects$ nadd Oieymeoaraay)y these willdd 2 o ws :
million people and 4 million horses in London. Thet# bemorestableghanresidentiahouses
All neighbouring lands will be planted with grass and oat, but despite this, there will not be enough
|l and and fodder for horses. And the | ayer of

Predictions of today for the period of i(3M0 years ahead are much the same, if in this
analysis we replace the terms fAhorseo with
Afgasolineo, Al ando with @as p3pecialisstandaexperts liiadeu n g 0
at all times made the same mistadkd 00 year s back nobody MfAnot.i
unimpressiveautomobile, which then changed the world in the!™eentury likewise today
nobody finot i ces ounimpressivéiSkyWaytoncspt, buitlineMoscowdegion,
town of Ozyory, in 2001, which will change the world in the XXéntury even more by making
it safer, more ecdriendly and comfortable.

Thousandof peoplei presidentof countries prime ministers ministers ambassadors
governorsacademiciangloctorsandcandidate®f sciencesstudentspupilsandordinarypeople
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have askedthe author, who has grown over the years to become general designer, numerous
guestions. Thislocumenpresentanswerdo 100 mostfrequentlyaskedquestions

Sincerely yours
Anatoly Yunitskiy
Minsk, 2015
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1. What is SkyWay?

Transport complex SkyWayJgitsky String Transport) is a special automobile on steel
wheels (passengemnibus cargoi unitruck, light vehicle with a bicycle drivieunibike), located
on string rails mounted on supports (Fig.14). The complex also includes infrastructiire
stations, terminals, repair workshops, turnout switches, automated system of coetsglpsafer
supply and communications. Due to high evenness and rigidity e$triaig track structure
SkyWay, it is possible to develop motion speeds of up to 500 km/h.

Rail-string tracks can be singland multilanes, with track structures located joint and
free-standing supports, as well as mounted (when a rail automobile is mounted above onto two
string rails) and suspended (when a rail automobile is suspended below one or two string rails).

As to transport system carrying capacity and rgllgstock passenger (cargo) capacity,
SkyWay is divided into the following classes: uhghtweight, lightweight, mediurweight,
heavyweight and supéreavyweight. As to speed limits, SkyWay can be-&peed (up to 100
km/h), fast (up to 200 km/h), higgpeed (up to 300 km/h), super higheed (up to 400 km/h) and
hyperspeed (up to 500 km/h). High motion speeds place extremely strict requirements on
evenress and rigidity of the tracRherefore, the higher the design speed is, the more expensive
SkyWay trak will be.

2. What is a string rail ~ ?

String rail is a conventional unsplit (along the
whole length) steel, reinforced concrete or
steelreinforced concrete beam or truss,
equipped with a railhead and additionally
reinforced with prestressed (stretched)
strings (see Fig. 1, 13 and 14). Maxima
string tension per one rail (depending on span
length, speed motion limits and design mass
of unibus or unitruck) is I@,000tonsand
more (at design temperature of assenibly
+20 AC) . It combines
flexible thread (at a large span bebn
supports) and a rigid beam (at a small span

Fig. 1. Raikstring of mounted SkyWay: under a wheel of a rail automobile a_nd above
17 railhead; 27 string (bunch of steel wires); the support). Therefore, under the impact of
31 component for fastening string to rail body:; concentrated wheel load, the deflection
47 filler (special concrete); 51 rail body (curvature) radius of a striagil is 1,000 m

and more (the higher the desigmeed is, the
more this radius must be). Due to this, wheel rolling of a rail automobile will be smooth, bumpless
both in the middle of the span and above the support. A string rail is characterized by high strength,
rigidity, evenness, manufacturabilizmd ease of assembly, low material consumption (steil: 10
100 kg/m, concrete or other filler: 0.Q@b1 cu m/m), a wide range of working temperatures (from
+ 7 OCAto i7 0 @). It provides an ideally smooth track for wheels movement as it has no
technologichor temperature joints along its whole length (railhead is welded as a single weaving).
The cost of the assembled strragl is estimated from USD 10,000 per 1 km, whigless than
that of the assembled railway rail
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String technologiess an entirely Russia
development, which happened in th
history of transport development in thi
country for the first time. Russia has
unique opportunity to occupy a
fundamentally new transport niche in th
world economy based on innovativ
Russian technologies

Trackstructure SKYWAYs cheaper than
railway, monorail and automobile
overpasses by 3@0 min USD/km.

At a speed of 350 km/hunibus will be
more cost effective than highpeed railway
by 6¢8 times, than sports cag by 1520
times.

Savingsper 1 km of the track (durin
construction):

9 steel¢ 500¢1,000 t (compared to monorail)

9 reinforced concre¢ ¢ 15,000;20,000 cu n
(compared to fast railway overpass);

9 land acquisition¢ 5 ha and volume c
earthwork ¢ 20,00@;30,000 cu m (compare
to railway and highways)

Patents ¢ about ® patents for invention
obtained, including abroad. A repeated exp
evaluation undergone, dozens of posit
opinions obtained, including from the Minist
of Economic Development and Trade, S
Committee for Construction of Russia, f
Academy of Tnasport and Solomenko Institu
of Transport Problems of the Russian Acad
of Sciences

Awards: £ e E
fat Ne2eSOG 2F GKS | St
w dza & Adibléma of National Public Priz
aD2f RSy / KFENAR2GE oOH
T Two UN grants (1998 and 2002)
A T¢KNBS 32t R ljdz fAGe
e the national program aimed to promote th
best goods, services and technologies (20

Project infrastructure ¢ creation of
transport infrastructure, tele radio and
multimedia communications, electrifi
cation, naneindustrial technology; export
of Russian goods and technologie
development of scientific school, change ¢
world logistics and state of mind séciety

Fig. 2. Different types and classes SkyWay
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Fig. 3. Double-track SkyWay in a city, Fig. 4. Medium-speed singlderack
speedi up to 150 km/h SkyWay, speed up to 250 km/h

Fig. 5. High-speed track at a foothill, Fig. 6. Super highspeed track,
speedi up to 400 km/h speedi up to 450 km/h

Fig. 9. Bus on railstring track structure Fig. 10. Urban bus on a string rail built in
asphalt

SkyWayTechnologies CE 2015
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Fig. 11. Singletrack high-speed SkyWay on a plain

Fig. 12. Cargo SkyWay for bulk and liquid cargo transportation

3. Are there any analogues of a rail -string among other building
structures?

Its closest analogue is a ptessed reinforced concrete beam of a bridge made of rigid
components (reinforced concrete structure) and flexible bunches of steel wires andicssied s
to about 100 kifmn? tension and put in special channels inside the beam. The beam and wire
bunches are fixed with soligthg mixture, for example, cement solution or epoxy resin filled in
the channels to make a single structure.

Another analogue is a hanging bridge that has a rigidity beam supported by a cable, which
has a sag. The beam and cable are fixed with a suspension to make a single structure. The principal
distinction that distinguishes hanging bridges from the stailgs the fact that a cable of a
hanging bridge is located beyond the rigidity beam while a cable of the-sdiing installed
inside the hollow rail body filled with solidifng mixture that acts as a suspension, and in
combination with a body as a rgidity beam.

4. What is the principal distinction of a string -rail from other structures?

A string rail in all classes of mounted SkyWay is designed so that construction sags of a
string (twisted or untwisted cable), with sags of 20 m, make 10150 mm.A string with such
sag is easily placed inside the structure of small transverse dimensions (see Fig. 1 and 13). This
will ensure high evenness of the track. To ensure even higher evenness, the rail at each sag can be

SkyWayTechnologies CE 2015
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made with a cambér upward bendingi, which is equal to the dynamic deformation of the sag
with rail automobile moving.

b)
L 3 4

I HIEIITTIIININI AN //‘ﬁ{'”/ PIII TS LIS IS SN IIII SN
N N N X e i

[

I
FA it d "

Fig. 13. One of alternative designs of stringail for mounted SkyWay:
a) cross section; b) longitudinal section;
b) 17 railhead; 2171 rail body; 3 T string (twisted or untwisted rope);
47 filler; 5 7 support

In some design variants of suspended SkyWay, both rail and string are placed with a sag at
the span (the longer the spari ihe more the sag is, see Fig. 16).tsdesign variant is the most
efficient in urban SkyWay, when betweens stat
i.e. the span distance in it will be equal to the distance betineeeighbouring stations.

Such SkyWay will be the most energy efficient, as after leaving a statidmgoing
downhill, the unibus will be accelerated up to the design speed not due to an engine, but due to
gravity force (the saalled gravity engine). When entering a statéom going uphill, it will be
braked not by brakes, but again by gravity (theaided gravity brake). In this case, there will be
realized the most efficient energy recuperator of all those possible, with the efficiency factor of
100%. The reason is that theilus will operate using not some mechanism with all its drawbacks,
butthelaws of physics, according to which potential energy of the unibus from the station, where
it stands still, willbbetransfornedinto kinetic energy when moving at the section il maximal
speed in the middle of the span, to thertransforned into potential energy again at the next
station.

Maximal motion speed here can be set based on the construction level difference between
the station and the middle of the span, andine powei based on the value of aerodynamic
losses and losses to overcome unibus wheels rolling resistance when moving at the section.
Designed variantsf urban suspended SkyWay, for example, &€& unibus at the span of 1,000
mrequires an engeof only 5 kW, or 0.25 kW/passenger to reach the maximal speed of 100 km/h.
None of known and advanced urban transport systems with stops every 1,000 m and motion speed
of 100 km/h at the section can have or will have such efficiency. For doing sojehditierence
between stations and the middle of the span must be about 35 m. With level difference of 20 m,
the optimal speed will be about 70 km/h.

SkyWayTechnologies CE 2015
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Fig. 14. One of alternative designs of stringail for suspended SkyWay:
17 head; 21 string (bunch of steel wires); 3 filler; 4 7 body

5. What are the transverse dimensions and mass of a string -rail?

A stringrail is characterized by the following maximal transverse dimensions: i
mm, heighti 350 mm (for supeheavyweight higkspeed mounted SkyWay). The minimal
dimensions are the following: width 30 mm, height 9 mm (for ultralightweight lowspeed
suspended SkyWay).

Mass of a running meter i§ B20 kg, out of which steel makesi®0%.

6. Is a string -rail lighter than a railway rail ?

Steel of onenodernheavy railway rail (considering baseplate, bolt clamps, etc.) is enough
to manufacture the track structure (two-stiings) forasingletrack mounted SkyWay of middle
class of the same length (steel consumptionid®0 kg per 1 running meter of track structure),
or doubletrack suspended SkyWay of middle class. In this case, it is necessary to remember that
a railway rail has a s of just 0.50.6 m (distance between neighbouring sleepers), and that of
SkyWay ranges from 3@5 m to 23 km.

7. Does a string rail require unique materials for its manufacturing?

No, it does not. All materialsequiredfor its manufacturing are praded today by
industries of any developed country, including Russia. For example, a raitiead which a
SkyWay vehicle actually movesould be made of steel used for railway rails or bridge structures.
Therefore, a railhead can be rolled using corieeat rolling mills, only equipped with more
simple accessories. The reason is that a string railhead profile is much simpler than that of a railway
rail and its mass per unit length is significantly lowérR23 kg/m.

SkyWay string is made as a twisted or untwisted cable consisting eEtegigth steel
wires of 15 mm diameter. This wire with a tensile strength of 38D kg/ mm| i gallyi ndus
produced in many countries to be used for cables and ropes in hanging arstayadaebridges,
in prestressed reinforced structures, steel cord of automobile tires, etc. Dozens gfastesl
produced by largserial manufacturers are suitable tbis string, therefore there is no need to
enumerate them. A ribbon, band, rod, tube, etc. made of steel or othestreigith materials,
including composites and polymers, could also be used as a string.

The same is true for other stringil componaets, track structure, supports and SkyWay
rail automobilei all these components are either produced by industry, or initiation of their

SkyWayTechnologies CE 2015
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production would not be a problem.

As solidifying materials to consolidate (to make monolithic) the string andoaly, it is
possible to use cement mortars with admixture of plasticizers and corrosion inhibitors,
composition materials based on epoxide or silicone resins, bitumen and other industrially produced
bond materials.

8. What is the linear track scheme?

The linear track scheme of mounted SkyWay (variants), when a rail automobile is located
above string rails, is shown in Fig. 15; of suspended SkyWay (rail automobile is located under
string rails)i in Fig. 16.

Depending on span length, the followimgp specific types of SkyWay track structures are
recognized:

171 conventional design (span up to 50 m);

21 with additional supporting cable structure (span more than 50 m) with a cable installed:

a) at the bottom,;
b) at the tog with a parabolic sag;
c) at the tog as cable stay.

31 trussed structure, with a trussed string (span up to 500 m).

SkyWay supports are divided into two characteristic types: anchor (installed every 1,000
5,000 m and more) and supporting masts (installed evédy,d@ m and mre).
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Fig. 15. Linear track scheme for mounted SkyWay:
a) side view; b) top view;
17 rail-string track structure; 2 7 support; 3, 4, 5, 6/ anchor supports, correspondingly: intermediate, pylon,
terminal, with turnout switch; 7 T supporting cable; 8i intermediate station;
91 track section made of conventional rails (of railway type); 10 ring terminal; 11 i mounted rail
automobile

Suspeded SkyWay also has several design variants, including with supporting cable (see
Fig. 16)
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Fig. 16. Linear track scheme for suspended SkyWay:
17 rail-string track structure (one or two string rails per one track); 21 support; 37 anchor support
combined with passenger station; 4 saddle (provides smooth passing over intermediate support);
57 supporting cable; 67 suspended rail automobile

9. What is the tension force of strings?

The average tension force per one-s#iing for mounted SkyWay of middle class will
make as follows: from 20@50 tons for lowspeed and up to 1,000 tons and more for-sjged
variants of the system. With design wire tension stress to break of 1athkgtheir total area of
cross section in the first case will bei 26 cnt per one rail, and magsless than 20 kg/m. If a
string is made, for example, as three twisted cables, the diameter of each cable will be about 35
mm. Minimal tension of ultrdightweight lowspeed suspended SkyWay is up to 10 tons, maximal
tension of supeheavyweight mounted SkyWay is 1,500 tons and more.

For comparison: cables of existing hanging bridges reach 1,500 mm in diameter, and their
tension stres$ 200 thousand tons andore. By the way, SkyWay and a hanging bridge have
approximately the same carrying capacity (for passenger and cargo traffic).

Design string tension in a rail string depends on the span length, unibus mass, its design
motion speed and even on the susfmnsgype’l for a rigid wheel suspension and with a rigid
damper in a desig@unibus, a higher string tension is required in order to provide higher evenness
of the track and comfortable smoothness of movement.

Therefore, SkyWay designing is more likeidesng a plane, where it is impossible to take
arbitrary hull shape, wing area, takeoff weight, etc. rather than designing a railway. However,
officials regularly send documentation for SkyWay expert evaluation to railway authorities, who,
failing to find sleepers and wheel pairs, give negative opinions because of wrong, in their view,
solutions. It is neither good, nor badhese are just SkyWay peculiarities, which have to be taken
into consideration.

Flexural rigidity of a rail body, i.e. its designquéiarities, also has a significant impact on
the required value of pretressed string tension. In higheed SkyWay, a string rail can be made
with a very hidp flexural rigidity, which carexceed flexural rigidity of a conventional railway rail
by 1,000and more times (the way it is achieved is one of the numerous SkyWayhkvowThis
allows to reduce the required string tengicanifold

10. What is the maximal possible span?

Track structure spans of mounted SkyWay exceeding@Dm shald be supported by a
special cable (fixed on the top or bottom), i.e. they must be designed by type of a hanging or
cablestayed bridge. Taking into account the light weight of a track structure and rail automobiles,
cables with diameter of 100 mm madehgh-strength steel wire will ensure support of mounted
SkyWay spans of up to 1,500 m long, of 200 inap to 3,000m.

The maximal span of suspended SkyWay with a sagging track structure, when using high
strength steel for rail and string manufacturé,300 m.

Modern highstrength composite materials for a string will ensure the maximal span length
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of 4,500 5,000 m.

11. How rigid is a rail  -string track structure?

An important quality of a track is its relative rigidity: a ratio between the structure sag
under the weight of the rolling stock, locatedtire middle (or in 1/4) of a span, and the span
length. Modern bridges, including hanging bridges, are designed in Russia and abroad with the
estimated relative deformation of 1/40@300. Mounted SkyWay is designed as a more rigid
structure. For example,sag of the raibtring structure with a 50 m span under the weight of a
high-speed unibus will be less than 10 mm, or less than 1/5,000.

Therefore, a raistring track for a moving wheel will be much smoother than, for example,

a railway track of a higispeed networkalid on a modern reinforced concrete or steel bridge.

Construction (assembly) deflections of various track structure components under the
impact of their own weight are given in Table 1.

String deflections of mounted SkyWay under its own wight

Table 1
Static (assembly) deflection of structural element
Span length, strings irsidea rail of supportingcable
m Absolute Relative Absolute Relative
deflection, crm deflection deflection, ni* deflection
25 1.6 1/1,600 i |
50 6.3 1//800 i |
75 14.1 1/530 i |
100 25 1/400 0.25 1/400
250 | i 1.56 1/160
500 | i 6.25 1/80
750 T i 14.1 1/53
1,000 T i 25 1/40

*stingdef |l ecti on i s hi dd-sting fodynwtherradl & tmade withositisagging,tithsevem, a i |
or with an upward bending;
* * cable deflection is located under the track structure or above it.

12. Will there be thermal deformation in a rail -string track structure?

There will be no longitudinal thermal deformation in a rail body or in a railhead, or in a
string, as their length remains unchanged in summer and in winter. Neither rail nor string will
have any thermal deformation joints along the whole length, siril@iéphone wires or power
transmission lines that are like strings in a rail fixed to supports with a sag and stretch without
any joints for many kilometers. However, temperature change in the structure can cause changes
in its stressstrain state.

SkyWay track structure is designed so that at any estimated temperature variations the rail
and string are exposed only to tensile force. Therefore, the structure cannot lose stability, which
could happen if these components were exposed to compressionFsiressample, at maximal
temperature dCf{fer @@icsubdehin thedsOniiat 0 @in winter), the
maximal range of tensile stress variations in steelstaihg components will be about 2,400
kgf/cm?: for a stringi from 7,600 kd/cn? (in summer) to 10,000 Kten? (in winter); for rail
body and railhead from 0 to 2,400 kfjcn?, respectively. With the reduced temperature
difference, a strahstress state will be proportionally reduced.
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13. Will temperature variations of string tensi on result in track
deflection?

With temperature variations, there can be observed track deflection in a string sag plane
(i.e. in a vertial plane), which will be proportional to its initial sag and relative tension variation.
At temperatur eC v(aorri aat i noonr eo fn@)ultddAzui vertieal track o f
deflection at a 30 m span will make about 2 mm, or 1/10,000. In thistbageack will have a 2
mm upward deflection in winter and the same 2 mm downward deflection in summer.

Such micreroughness is easily compensated by a wheel suspension and will not affect the
smooth motion of a unibus moving at speeds of up to 500.kRurthermore, as thermal
deflections have a pr@esigned and knowim-advance character at this air temperature, the track
profile will be automatically adjusteldy a computecontrolled wheel suspensighnecessary

In addition, there are design amelchnological knowhow, which will exclude track
deflection at temperature variations.

14. Will the rolling stock change string tension when in motion?

It will, but not much, just within 1%. It is explainég peculiarities of a kinematic scheme
for the railstring track structure. Fig. 17 shows a string block system, string tension in which
(and, consequently, strain) does not depend on externaPlbatrather on tensile forceonly.

Such structure cdpe transformed into a linear scheme of a greater length (Fig. 18).

The analysis showed thatRt 0.02T (which is observed in SkyWay), the straitness
state of structures, shown in Fig. 17 and 18, differ from each other by not more than 1% (more
predgselyi 0.1 0.5%). In engineering estimates, this difference can be neglected and structures
can be considered identical.

This considerably distinguishes SkyWay from other building structures, for example,
bridges and overpasses. The latter are exposadlimns of loading cycles in the course of their
operation and each time the stress in various structural components, for example, reinforced
beams, increases by 2 and more times. All this results in the development of fatigue phenomena
in the structureand, therefore, reduced service life of structures and growing maintenance and

repair costs.
e 1 2

a) b)

Fig. 17. String block system:
a) without external load; b) with load; 17 block; 271 string; 37 load
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Fig. 18. String linear scheme:
a) with block at the end of string; b) with string sealed off; I block; 27 string;
371 swing support; 41 fixing (anchor)

As SkyWay strairstress state remains practically unchanged during the whole period of
its operation irrespective of the number of loads, such staihgrack structure will have increased
total durability.

15. How accurately are track gauge parameter s observed?

Left and right string rails will be linked with each other everyZMm with special cross
bulkheads that fix a gauge like sfers of a railway. The sidercein the interval between them,
for example, under the impact of a hurricane side wind of 1@ kd per one wheel, will change
the gauge width byi2 mm as a result of ragtring deflection, which will not pose any dan¢@
the unibus rolling wheel moving at speeds of up to 500 km/h.

16. What will happen to a rail vehicle if rails slide apart?

This risk exists at railways, including higpeed railways, when numerous train
derailments happen due to this reason. It happens because the train wheel has one flange. In a
SkyWay module, each unibus wheel has two flanges (by one flange on the leg§harside of
the railhead, see Fig9) and an independent suspension.

f) 9) h) ) )

Fig. 19. Design of supportingrart of a wheel:
a), b) i solid (monolithic) wheel;c), d), h), i), j) i combined with a moving rim; €), f), g) T combined
with moving flanges; 11 wheel body; 2i rim; 3 T flange; 41 elastic toroidal component; 5i flexible
plate; 61 flexible disk; 71 membrane; 81 spoke
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