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UNIT 1

BALLASTED TRACK OR SLAB TRACK

Active vocabulary

behavior — moBeiHKa;

vehicle — TpancniopTHuMit 3aci0;
interface — moBepxHs po3aLTy, MEXKA;
traffic — Pyx;

long-term — 1OBroCcTpOKOBUU, TPUBAJINM;
deterioration — 3HOC, OTIPIICHHS;

to target — HaLUTIOBATH;

virtually — paktuuno;

shortcoming — Heo0IK;

measurement — BUMIpIOBaHHS;
granular — rpaHyJIbOBaHN;

damage — yIIKO/)KEHHS;

interaction — B3aemo/is;

fastening — neranp KpirUICHHS;

sleeper — mmnarna;

subgrade — 3eMJIsIHE IOJIOTHO, OCHOBA;
frequency — yacrora;

feedback — 3BopoOTHIiii 3B’SI30K;
excitation — 30y)KeHHS;

fatigue — BTOMJICHICTD;

wear — 3HOC;

monitoring — KOHTPOJIb;

to fill the gap — 3anoBHIOBaTH ITPOTAIIUHY;
to affect — BrutuBaTy;

piezofoil — n’e30¢onbra;

to validate — cTBepIKyBaTH;

range — jianasoH;

continuum mechanics — MexaHika CyIIIbHUX CEPEJIOBHIIL;
background — ocHOBa;

predictive — rornepeHii;

to survey — JOCJIi)KyBaTH, BUBUATH;
to anchor — dikcyBaru, 3aKpiruOBaTy;
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slab — 0eTOHHE MOKPUTTS, IJIUTA;
adjustment — BUBIpKa;

insulation — i30s111s;

to tackle — matu cripaBy, 3aiiMaTucs;
harmful — mkimBMii;

impending — HeMuHy4Mi1, MallOyTHI;
maintenance — pEMOHT;

reliability — HagiiiHIiCTB;

tool — iHCTpyMEHT;

strain sensor — TeH30/1aBay;
servo-hydrolic — cepBoriipaBiniyHui.

Pre-text discussion. Have you ever heard about Eurobalt? Use
the Internet or any other source of information to find out
about this project. Present your report to your group-mates.

EUROBALT WILL TAP THE UNEXPLOITED POTENTIAL
OF BALLASTED TRACK

Ballasted tracks have been an integral part of the railway from its
earliest days. Although the dynamic behaviour of high speed rail
vehicles and the rail-wheel interface is now well understood thanks
to R&D* work over the last 30 years, few theoretical models exist
for the dynamic behaviour of ballasted tracks under high speed
traffic.

Nor is there a model for long-term deterioration of tracks under
these conditions. The European Research Project for Optimized
Ballasted Tracks (Eurobalt) will put this right, giving railway
engineers understanding needed to develop ballasted track for the
best possible performance. Due to be completed by November
1995, the project is targeted particularly at a better understanding of
ballast behaviour on high speed lines, although the benefits will be
applicable to virtually all types of railway.

While a number of scientific papers and monographs on the
dynamic behaviour of track are available, nearly all of them
consider ballast and its performance as something of a “black hole”
and the parameters responsible for the long-term behaviour of
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ballasted track are completely unknown.
There are six main reasons of this unsatisfactory situation:
Experimental shortcomings. Investigations on ballast and
ballasted track in the laboratory cannot easily reproduce the
conditions that prevail in the field; further, actual track
measurements are often difficult to interpret as no consistent theory
is available.
Modelling. Ballast is a granular material, which until now could not
be satisfactorily described and modelled as a continuous material;
this means that neither a model for the dynamic behaviour nor for
the damage mechanisms of ballast exists.
Component interaction. The various dynamic interactions between
high speed trains, rails, fastenings, sleepers, ballast and subgrade are
one of the most difficult areas of railway dynamics. New concepts
and international cooperation are needed to investigate interaction in
the low frequency (0 to 100 Hz) and high frequency (100 to 5000
Hz ) ranges.
Feedback effect. Under high speed traffic conditions a long term
feedback effect between the deterioration of ballast and rail
fastenings and modifications to the rail surface — partly responsible
for dynamic excitation — is expected to appear. Progress will be
made easier once this has been identified.
Damage modelling. Considerations of other forms of deterioration
of ballasted tracks, such as rail fatigue and wear, component
deterioration, and sleeper deterioration.
Monitoring. Systems aimed at predicting the deterioration of track
geometry are currently available, but none permit the long term
monitoring of ballasted track because significant parameters and
consistent theory on which to base efficient monitoring do not exist.
INNOVATION AND RESEARCH
The Eurobalt project aims to fill the gaps in railway engineers’
knowledge of ballast and the phenomena which affect it. There will
be five main axis of research.
New experimental methods, including the piezofoil technique, will
be used to identify properly the parameters needed for modelling
tasks and to validate models of dynamic behaviour in the whole
frequency range.
A theoretical model of ballast will be formulated — this is really at
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the core of the Eurobalt project. Continuum mechanics and other
approaches suited to the description of granulated will be
considered, and these may be some extent be combined to form the
theoretical background of predictive models for ballast dynamics
and deterioration.

Existing models of dynamic interaction between vehicle and track
in the low and high frequency ranges will be developed to match the
special requirements of the project; later they will be integrated into
the global modelling of ballasted track.

Dynamic models and predictive models will be assembled to form
a combined model for dynamic analysis and prediction of long term
deterioration of ballasted tracks.

Monitoring methods based on the concepts in the models will be
developed; dynamic responses will be surveyed by a vehicles-based
system, while track-based monitoring will survey the dynamic
inputs caused by specific vehicles, so helping to identify those
responsible for major deterioration of the ballasted track.

AIMS AND EXPECTATIONS.

Track can be laid in several different ways, but the interface is
always necessary to distribute loads and anchor the track. Until
now, ballasted track has been the most common and cost-effective
type of permanent way. The main alternative is the continuous slab,
but its use is generally restricted to tunnels and a few other
applications — although it has been widely adopted on Japan’s
Shinkansen.

Slab track has a much higher first cost, roughly four times that of
ballasted track, and it is more difficult to make geometric
adjustments. It i1s sometimes difficult to match the slab with the
subgrade, and there may be an increase in noise and vibration
levels, which requires special insulation measures. The fatigue
behaviour of slab track at very high speeds 1s an area requiring more
investigation, which makes some railways reluctant to use it.

Our theoretical knowledge of ballasted track is just about sufficient
to predict long-term interaction with trains and subgrade, but this is
a far cry from the detailed information that is needed to exploit the
design of ballasted track to its fullest extent. Thus dynamic
phenomena may appear on very high speed lines that may lead to
operational restrictions.
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Eurobalt tackles all these problems. Based on continuum
mechanical investigation, a theoretical and computerised model of
the complete ballasted track, including interaction with train and
subgrade, will be established and validated against laboratory and
field experiments.

The model will be able to predict dynamic phenomena as well as
long term deterioration of the ballasted track. Later it will be used to
optimize train design in relation to the infrastructure by identifying
the relevant parameters so that harmful dynamic stresses and wear
of the track can be reduced.

Based on the knowledge acquired during the modelling phase, a
monitoring system embracing track and vehicles will be developed
to allow automated and cost-effective diagnosis of problems. The
monitoring process will also be used to give timely notice of
impending maintenance needs.

Models to be developed and the proposed monitoring techniques
will improve maintainability and reliability of high speed ballasted
tracks and allow better use of ballast materials to reduce noise and
vibration from high speed trains. Although ballast i1s a quite
common material, the theoretical work and experiments will need to
be carried out to a high level of scientific competence.

The models and monitoring systems will the tools that railways and
their suppliers need to allow commercial speeds to be raised
towards 350 or even 400 km/h. At the same time they will increase
reliability and improve the cost-effectiveness of high speed
operations. Optimizing the vehicle-track system using these tools
will be the result of a competitive approach which could start to
generate practical results within two or three years of completion of
the research.

*R&D — Research and Development Department.

Exercise 1

Answer the following questions.

1 What has been an integral part of railways from its earliest days? 2
What is Eurobalt? 3 What does it deal with? 4 Explain the
expression ‘“unsatisfactory situation”, mentioned in the text. 5 How
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many reasons of this situation are there? 6 What i1s the Eurobalt
project aimed at? 7 What are the main axes of research? Explain.
8 What is the main alternative of ballasted track? 9 What makes
some railways reluctant to use slab track? 10 Why are models and
monitoring techniques necessary? Prove.

Exercise 2

Give English equivalents to the following Ukrainian word-
combinations.

Henocmimxena TEPUTOPIs; IUHAMIYHA IMOBEIIHKA
BHUCOKOIIBHUIKICHUX TPAaHCHOPTHUX 3aC001B; TpUBaJe MOTIPIICHHS
KOJIIi; YMOBH, SIKI IEPEBAXYIOTh Y KOJIi; rpaHyJIbOBaHUIN MaTepian;
MEXaHI3MU  TIOLIKO/KEHHS; B3a€EMOMis KOMIIOHEHTIB;, e(eKT
3BOPOTHOTO 3B’A3KY; 3alIOBHIOBATH MPOMYCK; TEXHIKA M’ €30(0JIbIH;
MEXaHiKa CYLUIbHUX CEPEIOBUII, OCHOBHI Ta MOMEpeaH] MOIENI;
MaTu  copaBy 3  mpoOiiemMaMu;  TOJIMIIUTA  HaAiHHICTb
BHUCOKOIIBHUAKICHUX KOJIIH.

Exercise 3
Work in pairs. Make up dialogues on the following topics:

a) Discuss the problems, over the solution of which the
programme “Eurobalt” is working.

b) You are the representatives of the Berlin Technical University
and the Kharkov State Academy of Railway Transport working
within the framework of the project “Eurobalt”. Discuss the ways of
elimination of “black holes™ in ballast studying and also the ways of
railway research and its improvement.

Exercise 4
Crossword. Find the hidden word. Words can be arranged in
any direction, except biasly.

1 Tpancnoptauii 3aci6 (v.....) 7  Ilnana(s.....)

2 pyx(t....) 8  Bromunenicts ( f...... )
3 Iloepxns po3ainy (i.....) 9 3noc (Ww.....)

4  HenoctaTok ( s......) 10 ®ikcysatu ( f.....)

5  Heranp kpimenns ( f.....) 11  Pemonr (m.....)



6 Ymkomkenus (d.....) 12 IncrpymeHrt ( t.....)
13 Ilnuta(s......)
v [L |[E |[S |T |[E |G |A |[M |A
E |([C |[F |A |[E [N |I N |G |D
H |I R |T |I S |E |P |A |N
H |[S |[A |[F [N |[L |[E |E |R |C
O (C |I F |T |[W |E |A |[R |H
R |T |[C |[O |E |[T M |G |I O
G [N |I M [R O |A |U |T |R
S |B |U |S |F O |I E |A |F
L |G |[R |[A |A |[L [N |[T |E |N
A B |[E |[D |[C |[E |[E |[C |[N |A
Exercise 5
Write an annotation to the text.
UNIT 2
FLOATING SLAB TRACK

Active vocabulary

wear and tear — 3HOC, aMOpTH3allis, 3HOITYBaHHS,

floating — nHaniaBHMi (MeTO/ OYMIBHUIITBA), BUCAUNN (MTAILOBUIA
dbyHIaMEHT), TAaKU, 110 CaM yCTaHOBJIIOETHCS;

adjacent — po3TamnioBanuii mopy4, CyciJHii (fo0);

springs — npy>kKuHa, pecopa;

firm — xpinkwii, MiTHUHN, TBEPINH;

trough — yioroBvHa, KaHaBa;

substructure — 0a3uc, 0OCHOBa, MiBAJIMHU, (PYHIAMEHT;

helical spring — reuHTOBa NpYyXKNHA;

matting — maTyBaHHS, MICTUJIKA;

affect — 3aBmaBaTu mkou;

dismantle — nemoHTYBaTH.



Pre-text discussion. What do you know about Light Rail
Vehicles? Look through the text and try to understand
what country is spoken about in the text? Have you ever
heard about floating slab tracks? Look for some
information about it in the Internet.

SLLAB TRACK HITS THE RIGHT NOTE IN BASLE

The Steinenberg in Basle is one of the most heavily-used sections of
the city's light rail network, with LRV passing at intervals of one to
two minutes. Because of the wear and tear on the rails and the
consequent risk of broken rails, the city council has been aware for
some time that the track on the Steinenberg and on Theaterstrasse
would have to be totally replaced. At the same time it decided to
install a floating slab track system at the T-shaped junction of the
two streets to cut noise and vibration, which has been a problem for
the adjacent concert hall, the Stadt-casino, for many years.

Gerb's” basic floating slab track is like a bridge supported by springs
embedded in a firm base that isolates the rails from the substructure.
The system can be adapted according to local needs. Rails are fixed to
a concrete slab or ballasted trough which is isolated from the
substructure by individual elements containing highly elastic helical
steel springs. The springs form an elastic interface with the slab,
effectively isolating the dynamic forces. The entire system is 1.64m
deep and is built up in several stages.

In Basle, a total of 750 steel cylinders were installed to house the
steel springs on the concrete slab that forms the foundation. Concrete
was then poured in four stages, with the foundations for the rails
being separated from the rest by a layer of special matting, so that any
future work on the rails can be carried out without affecting the rest of
the structure.

The springs are designed to last 25 years, which is about the same
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time as the new rails. Unfortunately, because of space limitations,
visual examination of the spring elements is not possible, so it is
proposed to dismantle some of them from time to time to monitor their
efficiency.

GERB'S FLOATING SLAB TRACK
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With these measures, the noise in the concert hall should be reduced
by 20-25dB, which will bring it down to a level experts say is
acceptable. The previous level was around 46dB. The authorities in
Basle selected this option as being the best system available today.
The alternative would have been a simpler system only 900mm deep,

which although cheaper would only have reduced noise levels by 10
to 15dB.

GERB’ - In 1908 William Gerb established a company for vibration isolation and noise control of
heavy machinery. Since that time the business of vibration isolation as well as vibration control has
been continuously developed into several directions. Today the GERB Group consists of the
following companies:

e GERB Vibration Control Systems has become one of the leading companies in vibration
control of machinery, equipment, structures and trackbeds,

¢ GERB Engineering provides consultation, engineering and design for machine
foundations and for buildings for the purpose of vibration control.

GERB is a global company, having companies, offices and manufacturing facilities in several
locations around the world. The company's headquarter is located in Berlin, Germany.

Exercise 1
Answer the following questions.
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1 Why is the Steineberg one of the most heavily-used sections of the
city’s light rail network? 2 Why would the track on the Steinenberg
and on Theaterstrasse have to be totally replaced? 3 Why has it been
the problem for the adjacent concert hall for many years? 4 What is
Gerb’s basic floating slab track like? 5 How is a concrete slab
isolated from the structure? 6 How deep is the entire system?
7 What and how many stages does it need to be built? 8 What is the
life time of the springs? 9 What is it proposed to do to monitor the
efficiency of the springs and why? 10 What level of noise in the
concert hall is acceptable according to the experts? 11 What would
have been the alternative to this system?

Exercise 2

Translate the following words and word combinations from
Ukrainian into English.

Haiibinbm HampyskeHa CEeKliisi, Mepeka MICBKOTO JIETKOTO METPO,
3HOC, CHUCTE€Ma 3 HAaIUIaBHUM OETOHHHM KOJIMHUM TOKPHUTTSM,
CKOPOTUTH IIyM Ta BiOpaliio, BMYpOBaHI y TBEpPAY OCHOBY
OpY>KUHU, 3TAHO 3 MICIIEBUMH MOTpedaMu, OYTH 130JIbOBAHUM Bij
OCHOBHM, pO3MIIllyBaTH TBUHTOBI CTaJieBl MPYKWUHHU, €JIaCTUYHA
Mexa, OyayBaTh 3a JCKUIbKa CTajiif, HE 3aBJIBIOYM IIKOJIU
CTPYKTYypi, 130JIFOBaTH AWMHAMIYHI CHJIM, Bi3yajbHE OOCTEKEHHS,
NPUNUHATHUM PIBEHb.

Exercise 3

Find pairs of synonyms among the words given below.
Substructure, deterioration, foundation, interface, fasten, solid,
embedded, take to pieces, fix, install, examination, set into, have an
effect on, adjacent, plate, trough, slab, trench, mount, affect,
dismantle, investigation, firm, neighboring, wear and tear,
boundary.

Exercise 4

Translate the parts of the sentences written in Ukrainian into

English.

1 The Steinenberg in Basle is one of (matibinews nanpyoicenux)

sections of the city's (mepeoic neexkoeco mempo). 2 Because of the

(3roc) on the rails and the consequent risk of broken rails, the city
12



council decided to install a (cucmemy 3 mannasnum 6GemoHHuM
konitinum nokpummsm) at the T-shaped junction of the two streets.
3 This would cut (uuym ma sibpayiro), which has been a problem for
the (poszmawosanozco nopyu) concert hall, the Stadt-casino, for
many years. 4 Gerb's basic floating slab track (racaodye coboro micm)
supported by (npyorcunamu, axi emyposani y meepdy ocnosy). 5 Rails
(npikpinnenu 0o 6emomnnoco nokpumms) or ballasted trough which is
(i301v06ano 6i0 ocnosu) by individual elements containing (6ucoxo
enracmuyHi cmanesi 2eunmosi npyxcunu). 6 The springs form an
(enacmuuny meoncy) with the slab. 7 A total of 750 steel cylinders
were installed (dna posmiwenns cmanesux npyscun) on the concrete
slab that forms the foundation. 8 The foundations for the rails are
separated from the rest by (wapom cneyianvnoi npoknaoxku). 9
Because of space limitations, (6i3yarvne oocmeocenns) of the spring
elements is not possible. 10 It is proposed to (0emornmysamu) some
of them from time to time (012 nepesipku ixnHvoi ehekmusrnocmi).

Exercise 5
Project.

« Do you agree that vibration and noise have always been the
problem for houses, theatres and concert halls, adjacent to
tram lines, Underground lines etc? Think, where in Kharkiv
would you build a floating slab track system and why?

- Imagine yourself being a leading expert in constructing track
systems. Write your comment with the estimation of such a
phenomenon as a floating slab track.

UNIT 3

ASPHALT TRACKBEDS AS AN ALTERNATIVE
TO THE CONVENTIONAL SUB-BALLAST

Active vocabulary

to reap benefits — oTpuMyBaTH BUTOJY;
trackbed — ocHOBa 3a13HUYHOT KOJII;
hot-mix asphalt — rapsua acanbroBa cymir;
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sub-ballast — momagka ocHoBHa, MA0AJIACT;
geotextile — reoTexcTHIIBHUI MaTepian;
layer — map;

waterproof — BOJIOCTINKUIA;

to anticipate — nepen0auyBaru;

marginal — kpaliniii, y3014usi;

to divert — BIIBOIUTH;

ditch — xaHaBa;

confinement — yTpuMaHHs, repMeTH3aIlis;
resilient — emacTuyHUM, TPYKHUIM;
stiffness — TBepaICTB;

joint — CTHK;

excessive — HaMIpHUI;

extention — 3ay1i3HMYHA BITKa;

exposed — BIIKpHUTHH, HE3aXUIICHUH;
prior — nepen;

hardpan — ocHOBa;

commuter line — npuMicbKa JiHIs;
sustain — miaATpUMYBaTH;

predominance — nepeBaKaHHS;

turnout ( switch ) — cTpinka;

Crossover — 3aJi3HUYHUIN CTPUIOYHMH 3’1311,
crossing diamond — riyxa XpeCTOBHHA;

single - track main line — oiHOKOMN/iHA MaricTpans;

adjacent — cycCiH1i, MPUMUKAIOUHIA;
compacted — yrpamOOBaHUii;

paving equipment — 00y1aIHaHHS JIJI1 MOCTIHHS BYJIMIIb.

Pre-text discussion. What do you know about Hot-Mix
Asphalt? Do you have any information about it? Think

about the advantages of using this technique.

RAIL REAPS BENEFITS FROM ASPHALT

TRACKBEDS
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Since the early 1980s, the United States railway industry has been
selectively utilising hot-mix asphalt (HMA) — a material similar to a
typical highway pavement — in the track structure as a support mat
in place of the conventional all-granular sub-ballast and/or
geotextile. The common term for HMA application is
“underlayment” since it is placed as a mat, normally 125 to 200 mm
thick, within the track structure between the ballast and new
subgrade or existing roadbed.

Its primary use i1s for rehabilitating existing lines, particularly at
special track-work sites, where conventional all-granular systems
have not performed satisfactory. In recent years HMA also has
gained acceptance for numerous large new construction projects.
These decisions were based on anticipated geotechnical problems if
conventional all-granular trackbeds were utilised or as a means of
maximising the long-term performance of the trackbeds and life of
the track components.

The main benefits of HMA are:
~ a strengthened track support layer below the ballast to distribute
reduced pressures uniformly to the roadbed (subgrade)
~ a waterproofing layer and confinement to the underlying roadbed
to provide consistent load carrying capability for track structures
even on roadbeds of marginal quality
~ an impermeable layer to divert water to side ditches and virtually
eliminate roadbed (subgrade) moisture fluctuations which
effectively improves and maintains underlying support
~ a consistently high level of confinement for the ballast so it can
develop high shear strength and uniform pressure distribution
~a resilient layer between the ballast and roadbed to reduce the
likelithood of subgrade pumping without substantially increasing
track stiffness, and
~ an all-weather, uniformly-stable surface for placing the ballast and
track superstructure.

Track sites which benefit most from HMA underlayment are those
having high volumes of heavy freight traffic or high speed
passenger traffic where one or more of the following conditions
exist or are anticipated:
~ difficulty in establishing and maintaining a sufficiently strong and
stable hardpan to support the ballast and track adequately
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~ difficulty in establishing and maintaining proper surface drainage
~ difficulty in lowering the ground water table to prevent weakening
of track structure, and

~ abnormally high impact stresses at joints, special trackworks,
bridge and tunnel approaches or open track where track stiffness
changes abruptly.

Areas where these conditions exist are likely to show rapid track
contamination, excessive wear of track components, and reduction
in geometric parameters. Maintenance costs become excessive to
sustain safe line speeds, or slow orders must be imposed which
reduce operating efficiency.

The construction of new lines and extensions, and new
classification and intermodal yards represent ideal conditions for
HMA since the exposed subgrade is available for placing the mat
with conventional high way asphalt paving and spreading
equipment prior to placing ballast and track. These are normally
large paving projects.

For existing lines, using present technology, the track must first be
removed and the underlying material excavated to the desired grade.
Efforts continue to develop equipment to place HMA under a raised
track in conjunction with operation so that the track will not have to
be removed.

The depth of excavation will vary depending on the replacement
thickness of the HMA mat and ballast layer, the depth of the
existing hardpan (if one exists) and the desired track raise (if any).
The depth of the excavation below the bottom of existing sleepers
will equal the sum of the HMA and ballast thickness minus the
amount of the track raise. It is not desirable to excavate into the
hardpan area to achieve the depth. It is acceptable to use less ballast
thickness or raise the track where possible to minimise the
excavation depth where the hardpan would be disturbed.

Santa Fe Railway in the Kansas and Oklahoma areas, and a
predecessor line to CSX Transportation, L&N Railroad/Seaboard
System, in the Kentucky area, were the initial railways to become
heavily involved with using HMA underlayment. These initial
installations were made during early 1980s. These two railways
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have placed several hundred HMA underlayments in the ensuing
years and the numbers continue to increase each year.

Railways which have become heavily involved in recent years
include the Massachusetts Bay Transportation Authority with
hundreds of installations on commuter lines in the Boston area and
the Kansas City Terminal Railway. Countless other railroads,
including Class 1%, regionals, and short lines, have varying numbers
of installations.

The majority of installations involve the rehabilitation of short
trackbed sections which have historically required substantial
maintenance. The predominance of these are at special trackworks —
highway crossings, turnouts (switches), railway crossings and
crossovers, and bridge and tunnel approaches. Several large
classification, automobile-unloading, intermodal, and bulk
intermodal distribution yards have had HMA underlayment utilised
to various extents.

CSX Transportation is currently adding the second track to its
single-track main line between Greenwich, Ohio and Gary, Indiana.
The capacity improvement project involves building 165km of new
track on an adjacent roadbed from which the track had been
removed several years ago. Each of the 108 public highway at-grade
crossings along this rout are being built with an HMA
underlayment.

The basic design is for a 125mm-thick, 3.6m-wide compacted layer
of HMA extending 7.5m beyond the crossing area. The ballast
thickness is a nominal 200mm. Various types of crossing surfaces
are being installed depending on highway traffic requirements. In
addition, all new railway crossing diamonds will have HMA
underlayment. The specified thickness is 200mm for normal
roadbed support conditions and 300mm for unusually poor roadbed
conditions.

Exercise 1

Answer the following questions.

1 What do railways reap benefits from? 2 What is HMA? Explain. 3

Since when have the United States railway industry been utilising

HMA? 4 What is its primary use? 5 Where has HMA gained

acceptance in recent years? 6 What are the main benefits of HMA?
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7 What track sites benefit most from an HMA underlayment?
8 What does the depth of the excavation depend on? 9 What is
specified thickness of HMA underlayment for normal roadbed
support conditions and for poor roadbed support conditions?

Exercise 2

Give English equivalents to the following Ukrainian word-
combinations.

[Napsiua acdanbToBa CyMmill; OTPUMYBATH BUTOAY; MiATPUMYIOUHIA
map; BOJOCTIMKHUM Iap; BIJBOAUTH BOAY J0 OOKOBHUX KaHaB;
SJIACTUYHUI 11ap; MONepeHKyBaTH MOCIA0ICHHS CTPYKTYPH HUISIXY;
I[IHM HAa PEMOHT; MaricTpajb; 3aji3HUYHA BITKA; OOJagHAHHS IJIs
MOCTIHHS BYJIUIb; IPUMICBHKA JIiHIS; 3QTI3HUYHUN CTPUTOYHUN 3’131
OJIHOKOJIIHA 3aji3HUYHa JIiHIA;, YyTpaMOOBaHMM Imap; Triyxa
XpECTOBHHA.

Exercise 3 In right column find Ukrainian equivalent to the
corresponding English word in left column.

1 sub-ballast 1 OokoBa KaHaBa

2 trackbed 2 I[IHU Ha PEMOHT

3 support layer 3 rapsiya acanbTOBa CyMIII

4 waterproofing layer 4 mpumichKa JiHIs

5 maintenance costs 5 yTpamOoBaHuii map

6 extension 6 elacTUYHUU 1Iap

7 commuter line 7 OJIHOKOJIIHA MaricTpajib

8 to divert water 8 BOJOCTIMKHUH 1I1ap

9 HMA 9 migbanact

10 crossover 10 3aJlI3HUYHA BITKa

11 paving equipment 11 BigBOAUTH BOAY

12 compacted layer 12 miaTpuMyBaTH 1I1ap

13 single-track main line 13 oOmagHaHHS JUII MOCTIHHS
BYJIHITh

14 side ditch 14 3aMi3HUYHUN CTPLIOYHUM 3’1311
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15 ocHOBa 3aJII3HAYHOI KOJI1

16 rimyxa xpecToBrHa

Exercise 4
Work in pairs.

a) Your organization offers the project of a new railway line
construction. You are a chief engineer of this organization and you
are to make a report about the developments your organization is
going to apply while constructing this line. (Combine the
information from the previous units and the given text.)

b) Discuss with your colleagues the advantages of HMA and
benefits you can reap from its utilisation.

Exercise 5
Write an annotation to the text.

UNIT 4

NEW WAYS OF KEEPING THE TRACK IN GOOD
ORDER

Active vocabulary

tamping — TpamMOyBaHH / mAOUTTS Oanacry;
sophisticated — cknagHuN, y1I0OCKOHAJICHUN;
armoury — apceHai;

contractor — miaApsIAHUK, KOHTPAKTOP;
reinforcement — 3Mil[HEHHS, apMyBaHHS;
enhance — niBUIIYBaTH, TOKpAIIyBaTH;
deterioration — 3HoC;

settlement — ocijaHHS TPYHTY;

downfeed — mogaua BHU3;

burden — Tarap, BaHTaxX;

19



complement — KOMIUIEKT;

alter — 3MiHIOBaTH;

tailored — HecTaHapTHUM, crieliaIbHUI, 3aMOBJICHHUIT;

visco-elastic — B’ A3KonpyKHUI;

exposed — BIIKpUTHH, HE3aXUIIICHUM;

rheology — peosoris (Hayka Ipo TEKYy4iCTh pEUOBUHHU);

perceive — cripuiiMaTu, po3yMITH;

fix — kpinuTH, 3aKPITUTIOBATH;

reluctance — neGaxaHns;

speculative — TeopeTHYHUM, TIMOTCTUIHUI;

void former — yTBOproBau nopoKHUH;

resilient — npy>xHuM, €TaCTUYHNU;

boots — KOXXyX, 40Xo0J1, OalMaK;

earth leakage current — cTpym BUTOKY Ha 3€MIJIIO;

pre-coated — nmonepeAHLO MOKPUTI / TPYHTOBaH1 / 00poOJIeHi;

microcellular — mikponopucTuii;

slip forming — 3Be/IeHHS 32 JOMOMOT0I0 PyXOMO1 ONaITyOKH
(KOB3HOTO OMATyOJICHHS) IPU HETaTUBHIN TEMIIepaTypi;

pad — npoxJiaaka, noayuKa;

grout — 3aJMBaTH PiJIKUM PO3YMHOM; IIEMEHTYBATH;

lend itself well — i1eanpHO NITXOIUTE;

grooved rail — xono6uacra peiika.

Pre-text discussion. What is tamping? How is it done?
What are the advantages and disadvantages of
conventional track and slab track?

EMBEDDED RAIL SLAB TRACK OFFERS
TAMPING ADVANTAGES

SIMPLE ballasted track needs continuous investment in
sophisticated equipment, processes, manpower, and skills in order
to maintain track quality to modern standards. It is no longer
possible to maintain a track manually.

Tamping machines, ballast cleaning machines and track relaying
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equipment are all part of the armoury of a modern railway
maintenance contractor.
Massive capital investment in equipment, high skill levels, and a
programme of regular repeated interventions are required to keep
this simple track, which has changed very little during the past 150
years, in good order. Is there a better way? There are two of them.

The first uses polymer reinforcement within the ballast layer to
improve its performance and longevity. This has the potential to
reduce long-term maintenance costs and enhance safety by allowing
the railway operator to employ a more limited complement of track
machinery more efficiently.

The second is a ballastless track form to change the nature of
maintenance required to maintain the quality of a railway system.

Deterioration of track geometry, mainly by settlement of the
substructure, 1s the main cause of the need for track maintenance. In
such a case the track geometry will need to be restored by tamping.
However, tamping causes further ballast breakdown due to the
downfeed and squeezing action. Repeated tamping as part of the
maintenance cycle will eventually lead to loss of strength and
stiffness in the ballast when fine material generated from ballast
breakdown reaches a critical level, and when water fails to drain
properly from the ballast. At this stage, the track needs to be
maintained either by ballast cleaning or ballast renewal.

Two strategies could be adopted to reduce the burden of
maintaining ballast: improve the ballast to improve its performance
and longevity, and adopt an alternative ballastless slab track.

The option to improve ballast has some attraction because it can be
applied to upgrade and improve existing track. Slab track would be
more appropriate for a new track or a major upgrade project, and
might also be a better choice for the railway that does not yet have a
full complement of track machinery.

An interesting approach to ballast improvement using a polymer
reinforcement technique to modify the behaviour of the ballast has
been demonstrated in Britain. The XiTrack®™ GeoComposite
treatment modifies ballast behaviour to enhance the track support
stiffness and strength to a desired level, without altering the other
beneficial properties of ballast, such as free drainage.
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XiTrack uses a tailored visco-elastic polymer applied to the
exposed top surface of the ballast, which cures as it penetrates into
the ballast to form a three-dimensional reinforcing cage down to a
specified depth determined by the polymer rheology. Treated track
retains its geometry for longer and delivers significant reductions in
maintenance.

Slab track is perceived as being significantly more costly than
ballasted track (i.e. it is more expensive to install). Studies into the
initial and life-cycle costs of slab track give estimates of 1.3 to 1.5
times ballasted track initial cost with maintenance costs reduced by
between 30 and 80%. Most studies use data for slab track for which
the rail fixing is based on adapting existing rail fastenings to fix the
rail directly to an embedded sleeper or block that is subsequently
incorporated into the slab track. Such a system is complex to
construct and fails to eliminate a significant inspection and
maintenance of the rail fixings.

Embedded rail offers an alternative approach.

Despite evidence that slab track using embedded rail technology

can be cheaper than the ballasted option, there is a reluctance to
adopt embedded rail. This may be because the higher first cost of
current technologies is known while the reduction in through-life
costs i1s still speculative.
Embedded rail technology has undergone an evolutionary process,
with each step improving the efficiency of material use and
reducing cost. Some of the most recent solutions can now meet the
goal of low first cost and can be considered as a real alternative to
conventional track.

Early systems simply fixed rails in troughs or channels by pouring
liquid polymer around them. These were then enhanced by the
addition of void formers to reduce the amount of polymer needed to
fix the rail. Further improvements have come through the use of
resilient blocks fixed around the rail or by close-fitting elastomer
boots.

A particular requirement in Britain to prevent earth leakage
currents has led to the development of the factory pre-coated rail,
which is now the leading system in the country.

More recently, the availability of high-performance microcellular
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polyurethanes has enabled rail support components to be designed
with dramatically better performance in dynamic support and noise
and vibration control. This technology is exploited in Balfour
Beatty's BBEST **system in which the track slab is constructed
using slip forming followed by installing the embedded rail.

The methodology of slip forming the track slab with channels,
fitting the continuous resilient pad around the rail and then grouting
the assembly into the channels lends itself well to the efficient and
rapid construction of embedded slab tracks.

Most existing embedded rail installations use conventional
Vignoles*** or grooved rail profiles. BBEST makes use of an
unconventional rail shape, which has the advantage of being
removable from its embedment to aid rail renewal. A number of
other rail shapes have been proposed for embedded systems.

Derailment
Replaceable @ prevention .

rail

(Sea

g Replaceable
Pad

Sub system cross section

Trough 1435
reduction

F

CONCRETE SLAB

Top: The BBEST embedded rail system makes use of an unconventional rail shape which is
easily removable from its embedment. Diagram: Balfour Beatty Rail Technologies.
Above: The squat and unconventional SA42 rail allows a thinner slab track. Diagram: Edilon

*XiTrack — moniyperanoBa cCUCTeMa, ISl HAHAAIMHOTO (hiKCyBaHHS Ta 3aXUCTY BiJl pyHHYBaHHI
HACHIIOB il 3aJII3HUYHOIO KOJIIEXO.

**BALFOUR Beatty Rail Projects has developed a new design of fully-supported embedded rail
slab track that does not rely on being supported by either sleepers or base plates. It is called
Balfour Beatty Embedded Slab Track (BBEST)
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***Vignole rail — mupoKOIiONIOBHA pelKa

Exercise 1

Answer the following questions.

1 What does simple ballasted track need in order to maintain track
quality to modern standards? 2 What better ways to do this do you
know? 3 What is the main cause of the need for track maintenance?
4 How can the track geometry be restored in such a case? 5 What
are the disadvantages of tamping? 6 What are the two strategies to
reduce the burden of maintaining ballast? 7 Why does the option to
improve ballast have some attraction? 8 What interesting approach
to ballast improvement has been demonstrated in Britain? Give
detailed information about XiTrack. 9 Slab track is both expensive
and cheap. Why? 10 Which of the most recent solutions concerning
slab track can be considered a real alternative to conventional track?
Speak about them. 11 What rails do most existing embedded rail
installations use?

Exercise 2
Divide the text into parts and title each of them. Make a plan of
this text and offer your topics for discussion.

Exercise 3
Match the words and word combinations in left column with
their definitions in right column.

1) rheology a) a rail with a broad rail flange

2) reluctant b) a person, business firm that enters into
contracts

3) deteriorate ¢) smth difficult to carry; load

4) XiTrack d) slow to act because unwilling or
disinclined, offering resistance

5) burden e) make or become of less value or worse
in quality

6) Vignole rail f) a science about the flowability of a

7) contractor

substance
g) polyurethane system for super safe
fixation and protection of ballast under the
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track from deterioration

Exercise 4
Translate the following words and word combinations into
Ukrainian.

Sophisticated equipment, to maintain track quality to modern
standards, armoury of a modern railway, track relaying equipment,
polymer reinforcement, complement of track machinery,
deterioration of track geometry, the settlement of the substructure,
to lead to loss of strength and stiffness in the ballast, the burden of
maintaining ballast, GeoComposite treatment, a tailored visco-
elastic polymer, the ballasted option, embedded rail technology,
resilient blocks fixed around the rail, the factory pre-coated rail,
high-performance microcellular polyurethanes, slip forming,
grouting the assembly into the channels, to aid rail renewal.

Exercise 5
Group the following words into pairs of synonyms.

Maintain, realize, enhance, load, deterioration, unwillingness,
increase, fasten, cause, burden, wear and tear, complement, alter,
usual, fix, set, theoretical, customized, change, tailored, perceive,
reluctance, reason, speculative, keep up, conventional.

Exercise 6
Translate into English.

1 3BuuaiiHa OanacTHa Kojisg mOTpeOye OaraTo CKJIAJIHOTO
oOnagHaHHg, poOOYOi CHMJIM Ta HABUYOK ISl MIJITPUMYBAHHS 11 Ha
pIBHI, SIKMI BIJINOBIJA€ Cy4YacHUM CTaHAApTaMm. 2 3BUYAHA KOIis
Majo 3MmiHuiacsa 3a octaHHi 150 pokiB. 3 binbll HEe MOXIHMBO
00CIIyroByBaTH KoOJIit0 Bpy4yHy. 4 be3banacTHa Kojig — 1€ HUIAX
3MIHUTH TIpUpOAYy OOCIyroByBaHHsi Kodli. 5 T'onoBHa npuyuHa
3HOCY KOH(Iryparlii Koiii — 11e OCiJJaHHs IPYHTY OCHOBH KoOJii. 6 Y
bOMY BHUINAJKYy KOH(Iirypamis KoJjii NOBMHHAa OYyTH BiJHOBJIEHA
niaouTTsAM Oanacty. 7 Yacte miaOuUTTs Oanacty, B OCTATOYHOMY
MiJICYMKY, BeJ€ 0 BTpAaTU MILHOCTI Ta TBepaocTi. 8 Bubip miomno
yAOCKOHAJIICHHST OaniacTy Mae Jesky mpuBa0diauBictb. 9 Jleski
pILICHHS, $KI CTOCYIOTHCS KOJIii 3 OETOHHUM MOKPUTTSIM Ta
BMYPOBaHHMH pEUKaMHU, € PEaIbHOIO aJIbTEPHATHBOIO 3BUYANHIN
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KOJIII.

UNIT 5

AN ALTERNATIVE TO CONVENTIONAL BRIDGE
SLEEPERS

Active vocabulary

indigenous — Ty3emMHU, MiCLIEBUI;

composite — ckiaieanii, KOMOTHOBAHMIA;

girder bridges — 6amouynuii MicT;

fibre reinforced plastic — mnacTmaca, apMoBaHa BOJIOKHAMU;

BOJIOKHIT;

ban — 3a00poHa;

fell — BupyOyBatu, pyoaTu, BAJIUTH;

performance — QyHkirioHyBaHHs, poO0Ta, ePEKTUBHICTh; podoua
XapaKkTepUCTUKA, CKCIUTyaTalliiiHi 1aHi;

life span — )xUTTEBUIT BIIPI3OK;

subject — 3a3HaBaTH, MiTaBaTUCH,

launch — 3anmyckaTtu, po31Mo4YnHATH;

remote — BIJ[JTaJICHUH;

adverse — HECIPUATINBUH, IITKIVTUBHUH.

Pre-text discussion. What types of bridges do you
know? What types of sleepers do you know? What Kind
of sleepers is the most appropriate for the use on girder
bridges, conventional tracks, etc.? Do you know
anything about innovations in the production of
sleepers?
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NEW FRP BRIDGE SLEEPERS LAST UP TO S0 YEARS

Indian Railways (IR) will soon be fitting new, indigenously-
developed composite sleepers to hundreds of steel girder bridges
throughout the country. The manufacturers, Permali Wallace, of
Bhopal, see strong export potential for the fibre reinforced plastic
(FRP) sleepers and plan to target Europe in a worldwide
campaign.

Like many railways, IR traditionally used wooden sleepers on its
steel girder bridges. They performed well over the years but then
came a ban on tree felling in India because of environmental
concerns. Steel sleepers were used as a replacement but these
displayed a number of disadvantages.

Performance was not good in an environment subject to high
levels of vibration, and insulation was also a problem. Although
steel sleepers have a longer life span than wooden sleepers, they
were difficult to handle and replace, generated very high levels of
noise, and were subject to corrosion that had to be treated at regular
intervals, thus pushing up maintenance costs considerably.

The Indian government and IR's Research, Design and Standards
Organisation (RDSO) launched a project to develop an alternative
to wooden and steel sleepers in 1997 and appointed Permali
Wallace as its industrial partner. The company initially
manufactured 12 FRP composite sleepers, which were
dynamically tested in a laboratory for almost two million cycles
representing a sleeper life of about 40 years under Indian traffic
and operating conditions. They were found to be in perfect
condition at the end of the tests.

Steel girder bridges in India are often located in remote areas with
difficult access. The FRP sleeper weighs 54kg, compared with a
weight of between 100 and 171kg for a wooden sleeper and 110kg
for a steel sleeper. This makes the FRP sleeper easier to transport
and handle.

Other major advantages are a life of up to 50 years, compared with
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up to 10 years for wooden sleepers and up to 20 years for steel
sleepers; zero maintenance because FRP is corrosion free and
unaffected by adverse environmental conditions and ultraviolet
rays. These are among the factors that also give the FRP sleeper the
lowest life-cycle cost.

SLEEPER COMPARISON

Property Wooden Steel FRP
Durability (years) 8-10 15-20 40-50
Weight (kg) 100-171 110 54
Replaceability Easy Difficult Easy
Maintenance High High Nil
Suitability for track-

Suitable Not suitable Suitable
circuited areas

Handling Not so easy Difficult Easy
Vibration damping High Low High
Noise generation Low Very high Low
Water absorption High Low Low
Wetting &  drying High Causes No effect
Rail fixtures Few Many Few
Dimensional Poor Good Very good
Cost/sleeper Low High High
Life-cycle cost Low High Lowest

Exercise 1

Answer the following questions.

1 What will Indian Railways (IR) soon be fitting to hundreds of
steel girder bridges? 2 What do the manufacturers see strong export
potential for? 3 What sleepers were traditionally used on steel girder
bridges? 4 What made IR think about a new option? 5 What
disadvantages were displayed by steel sleepers? 6 What are the
advantages of FRP sleeper?

Exercise 2
Look through the table presented in the text very carefully and
speak about the advantages and disadvantages of each kind of
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sleepers. Think about the possibility of using FRP sleepers on
our Ukrainian railways.

Exercise 3

Group the following words and word combinations into pairs of
synonyms.

Girder, tie, commence, reinforced, lifetime, sleeper, armoured, fell,
unfavorable, performance, life span, distant, subject (v), chop down,
considerably, beam, launch, composite, efficiency, significantly,
remote, expose, complex, adverse.

Exercise 4

True or false. If some sentences are false, change then according
to the text.

1 IR will soon be fitting new kind of steel sleepers to arch bridges. 2
The manufacturers see strong export potential for the fibre
reinforced concrete sleepers. 3 IR traditionally used wooden
sleepers on its girder bridges. 4 Steel sleepers have the same life
span as wooden sleepers. 5 FRP composite sleepers were found to
be in perfect condition at the end of the tests. 6 Heavy weight of
FRP sleeper makes it easier to transport and handle. 7 FRP
composite sleepers have no advantages in the comparison with the
other kinds of sleepers.

Exercise 5

Translate the following sentences into English.

1 IaaifichKi 3a1i3HUII CKOpPO OyAyTh BCTaHOBJIIOBATH KOMOIHOBaHI
mmnand Ha OamoyHl MocTth. 2 BupoOHukM OavaTh CUJIBHUN
CeKCIIOPTHUM TOTEHIA I MM, BHPOOJCHUX 3 TUIACTMACH,
apMOBaHO1 BOJOKHamMHu. 3 IHIOIACHKI 3ai3HUIN  TPATULIIHO
BUKOPHUCTOBYBAIM JIEPEB’SIHI MM, ajie Micias 3a00pOHM BaJUTH
JepeBa BOHM 3aMIHWIM iX Ha ctajeBi. 4 He3Baxkaroum Ha JOBIIHMA
KUTTEBUN BIAPI30K, CTAJEBl IIMaId MArOTh MUK PsJl HEMOJIKIB:
BOHHM TIAJAIOTBCA KOPO3ii, iX BaXKO TPAHCIOPTYBaTH Ta BOHM
IrEeHEPYIOTh Jy>K€ BHUCOKHMM piBeHb ImyMmy. S Hampukinii
BUNPOOYBaHb KOMOIHOBaHI IIMaJd, BUPOOJEHI 3 IJIACTMACH,
apMOBaHOI BOJIOKHAMHU, OyJIM y 1JieaJibHOMY cTaHl. 6 Taki mmanu
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MaloTh PsII TepeBar: Jierka Bara, JOBIHH >KUTTEBUW BIAPI3OK Ta
HISKOTO TEXHIYHOTO 00CIyrOBYBaHHH.

UNIT 6
CONTINUOUS WELDED RAILS IN TURNOUTS

Active vocabulary
clickety-clack — nepectykyBaHHs;
impose — HaKJ1aJ1aTH;
impact load — ygapHe HaBaHTa)KECHHS;
yard — CTaHIIHMI MapK;
translate — TpanchopmyBaTy;
tensile force — cuna po3Taranss;
track buckling — >xon006eHHs KOTIi;
cross-section — romnepeyHuii nepepis, mpodip;
tight tolerance — »opcTKuii JOITYCK;
track alignment — BumpaByieHHS KOii;
switch blade — rocTpsik BUnIM4HOrO nepeBoOIy;
frog — xpecToBuHA (BUIIMYHOTO MEPEBOTY );
distortion — BUKpHUBJICHHS, IIEPEKOITYBAHHS;
through track — roysioBHa, MaricTpajabHa KOJIIS;
diverting track —BisiBiiHa KOis;
contract — CTUCKaTuCH;
distort — neopmyBartrcs, BAKPUBIIATHCS;
switch layout — BunmuuHuMii nepesi;
diamond crossing — riryxa XpecTOBHHA;
Crossover — BIUIMYHUH 3’1371,
ambient temperature — Temneparypa HaBKOJHUIIHBOIO CEPEAOBUIIIA;
feasible — peanbHuUi, BiporiaHUiA.
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Pre-text discussion. What is CWR? What do you know
about CWR? Where do you think it must be applied?

CWR GAINS FAVOUR IN TURNOUTS

Continuous welded rail (CWR) has been used in some European
countries since the early 1960s. One of its most noticeable effects—
for passengers at least—is the elimination of the characteristic
clickety-clack sound as the train crosses rail joints.

It's not just about the elimination of noise, though jointed track

imposes significant impact loads on the permanent way, as well as
rolling stock. The elimination of these impact loads cuts noise, in-
creases passenger comfort, and significantly reduces the damage to
track and trains, with subsequent reduction of maintenance costs.
Most main lines in Europe are constructed with CWR, but in yards,
use of CWR is a relative novelty and needs special attention.
With CWR, rail movement cannot occur as the rail is, in theory,
endless. Any temperature change of the rail due to the combination of
air temperature and sunshine is translated into forces in the rail:
tensile forces with low temperatures and compressive forces with
high temperatures. To prevent track buckling at high temperatures,
and rail breakages at low temperatures, the rail is made continuous at
a defined neutral temperature. At this temperature, no tensile or
compressive stress is present in the rail: the neutral temperature is
sometimes referred to as the stress-free temperature. The correct
definition of the neutral temperature is a function of the minimum and
maximum rail temperatures that can be expected and varies in different
countries.

In addition to the neutral temperature, measures are taken to prevent
track buckling by adopting a larger cross-section for the ballast profile
and tighter tolerances for the track alignment. In practice of course,
the rail is not endless, and transitions to long-span bridges and
viaducts, as well as transitions to jointed track, need extra attention.

CWR is not normally continued into complex areas with many
switches and crossings, as correct construction and renewal of CWR
at complex switch layouts can be a difficult task. Especially with the
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renewal of switch components such as the switch blade or the frog,
construction time increases by up to 50% as not only must the welds
be made, but also, the rails have to be brought to the correct neutral
temperature. Increasing noise legislation in Europe means that use of
CWR in switches is becoming more attractive, despite the extra
construction time involved. This means that a switch has to be
considered as a single element. In order to prevent distortion of the
track alignment due to axial forces imposed by using CWR, the
combined forces generated by CWR have to be as close as possible to
the longitudinal direction of the through track. In cases where only the
straight track through the switch is CWR, the resulting force is nil, so
there 1s no risk the switch will displace due to lateral CWR forces. But
if both straight track and the diverting track are CWR, there is a
resulting force in the switch angle.

When a switch has to be connected with CWR, the switch itself has to
be jointless as well. Normally, joints in switches use thermit welds, but
construction of these causes difficulties when welding a switch.

For construction of a thermit weld, a joint of 20-25mm is needed and
the adjacent rails need to be preheated. The preheating temperature is
about 900°C. Approximately Im of rail next to the joint is affected by
this, which results in an expansion of both rail ends of 1.5-2.5mm.
The joint for the weld is narrowed to 15-20mm. When the thermit
weld mixture flows in the gap, the rail ends initially do not cool
down, because the temperature is 2200°C.

When the rail ends eventually do cool down, the weld has already
reached a tensile strength enough to withstand the pulling force of the
rail end, which wants to contract. The rail is 3-5mm shorter after
making the thermit weld. This phenomenon causes severe problems
in welding a switch together.

A triangle can be found in every type of switch. In a common switch,
this triangle is formed by the two rails between the crossing and the
switch blades. The sleepers are at the base of the triangle.

When the thermit welds in these rails are not made simultaneously,
triangle is distorted and this can result in severe problems, especially
in complex switch layouts at yards. A good welding plan is therefore
a necessity to guarantee good alignment of switches, diamond
crossings, and intersecting crossovers. Constructing CWR is not
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limited to making welds, as the correct neutral temperature has to be
obtained. Heating switches to get the proper neutral temperature is
not applicable, neither is hydraulic lengthening. Therefore use has to
be made of the ambient temperature.

The points to pay attention to are:

* avoid problems with daily temperature changes between day and
night when welding several switches together; in spring or
autumn the daily temperature change is limited to approximately
20°C, so temporarily a joint every 100m is enough, and

* the closing thermit welds have to be made at a rail temperature of
25°C.

Elimination of rail joints in yards has great advantages for noise and
maintenance reduction and improves passenger comfort.
Although the maintenance needs overall decreases, the time for
renewal activities increases as rail welding and stressing activities are
necessary increases. Though technically demanding, the growing trend
for lengthy occupations and 'big bang' remodeling schemes makes
implementation of CWR in switches and crossings more feasible,
both in financial and engineering terms.

Exercise 1

Answer the following questions.

1 Since what time has CWR been used in some countries of
Europe? 2 What are the most noticeable effects of tracks using
CWR? 3 Why is it necessary to make the rail continuous at a
defined neutral temperature? 4 What is the neutral temperature
sometimes referred to? 5 What other measures are taken to prevent
track buckling? 6 Why isn’t CWR normally used in complex areas
with many switches? 7 What tells for the fact that use of CWR in
switches is becoming more attractive? 8 What condition has to be
fulfilled to prevent distortion of the track alignment due to axial
forces imposed by using CWR? 9 Is a good welding plan a necessity
to guarantee good alignment of switches, diamond crossings and
intersecting crossovers? 10 What are the points to pay attention to?
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Exercise 2

Group the following words and word combinations into pairs of
synonyms.

Continuous, removal, elimination, kind, impact, assure, extra,
regulation, distortion, additional, alignment, shock, practicable,
through track, nonstop, decrease, type, guarantee, main line,
reduction, deformation, feasible.

Exercise 3

Translate the following word combinations from Ukrainian into
English.

be3cTrkoBa KoJlisl, XapaKTEpHE MEPECTYKyBaHHS, MOMITHUN €(]eKT,
YCYHEHHS YapHOTO HAaBaHTAXCHHsI, 3MiHA TEMIIEPATypHU pPEeHKH, Crjia
po3TsiraHHs, OOyMOBJi€Ha HEWTpajibHAa TeMIepaTypa, BUIbHA BIJ
HalpyKEHHS TEMIepaTypa, BIAPI3HATUCh Yy PI3HUX KpaiHax,
KOPCTKUW JOIYCK JUIS BWIPABICHHS KOJIIi, BITHOBJICHHS YacTHH
BUJIMYHOTO MEPEBOY, 3aBASKHA OCbOBIM CHIII, TIO3I0OBXKHIN HAMPSMOK
MaricTpajgbHOi  KOJIii,  3BapIOBaHHS  BWIMYHOTO  IE€PEBOJLY,
OXOJIO/DKEHHS KIHI[IB PEHOK, BUTPUMYBATH TATHYYE 3yCUIUIS KIHIISA
peiiku, pOOUTH TEpPMITHE 3BApIOBaHHS OJIHOYACHO, YCYHECHHS
PEHKOBUX CTUKIB Y CTaHIIMHUX IMapKax.

Exercise 4

True or false. If some sentences are false, change then according
to the text.

1 One most noticeable effects of CWR is the elimination of the
characteristic clickety-clack sound as the train crosses rail joints.
2 Jointed track does not impose significant impact loads on the
permanent way, as well as rolling stock. 3 Most main lines in Europe
are constructed with CWR. 4 With CWR, rail movement occurs as the
rail, in theory, is not endless. 5 To prevent track buckling at high
temperatures, and rail breakages at low temperatures, the rail is made
continuous at a defined temperature. 6 The correct definition of the
neutral temperature varies in different countries. 7 CWR is normally
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continued into complex areas with many switches and crossings.
8 Increasing noise legislation in Europe means that use of CWR in
switches is becoming more attractive. 9 Normally, joints in switches
use arc welds, but construction of these causes difficulties when
welding a switch. 10 Heating switches to get the proper neutral
temperature is applicable, as well as hydraulic lengthening.

Exercise 5
Write an annotation to the text.

UNIT 7

A NEW TYPE OF A BALLASTLESS TRACK
SYSTEM

Active vocabulary

anchorage — ankepax, KpirieHHS;

height tolerance — nomymeHHs BUCOTH;

crucial — piuryunii, KIFOYOBUH;

intrinsic — BIacHui;

displacement — nedopmaiiisi, 3cyB;

overturning moment — nepeKuIAIbHUN MOMEHT;
mortar — OyAiBeIbHUN / BATHSIHUN YaMyp;
interstice — mpoMiXKOK, IITUTMHA;

recess — 3arjnOJICHHS, BUIM;

cant — HaXuJI, CKIC.

MODIFICATIONS TO GETRAC BALLASTLESS
TRACK APPROVED

Getrac is a ballastless track system consisting of rails and concrete
sleepers whereby the track panel is directly supported by asphalt. The
track panels are connected to the asphalt layer by positive-fit
anchorage, but can be removed from the asphalt as required. Accuracy
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of the individual components, from the bottom up, is critical. The
height tolerances of the sleepers and the asphalt layer are especially
crucial for the exactness of the track position.

There are two types of Getrac: Al and A3. Getrac Al consists of
normal-width sleepers, whereas Getrac A3 has wide sleepers. A so-
called anchor block secures the sleepers to the asphalt in order to as-
sure sufficiently strong fastening of the track panel in longitudinal
and lateral directions.

The use of Getrac on operational lines belonging to German Rail
(DB) has confirmed its engineering suitability. Up to now, there has
been no negative experience or observations made on its operational
behaviour. The application of Getrac as a permanent ballastless track
system 1s unrestricted. These positive experiences have enabled the
layer thicknesses and widths to be optimised, and Getrac to be adapted
to various subgrade conditions.

The essential difference between the Getrac Al and Getrac A3 is the
type of prestressed concrete sleepers used.

One advantage of the sleeper, used by Getrac A3, is its larger bearing
surface, with consequently a more uniform load distribution on the
ballastless track system, and with reduced unit contact pressure
between the sleeper and the asphalt. Another advantage is that these
wide sleepers almost completely cover the asphalt surface. As a
result, single-track tunnels can be converted to ballastless track in
configurations that allow only relatively low and narrow ballastless
track structures.

The high intrinsic weight of the wide sleeper, almost double that of a
normal sleeper, is associated with greater longitudinal and lateral
displacement forces. This greater weight has the advantage that the
broad bearing surface provides greater overturning moment with re-
spect to the longitudinal forces that are introduced out of the rail into
the sleeper.

To ensure track-position stability, anchor blocks enable elastic
fastening of the track panel to the asphalt layer. The Neoprene support
layer installed between the anchor blocks and the sleepers allows
vertical movements between the track panel and the supporting layer.
Elastomer layers elastically support horizontal forces longitudinally
and laterally to the track axis. The technology implemented in this
anchorage of the sleepers to the asphalt layers results in great system
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stability, even under dynamic loads applied to the tracks. Mea-
surements conducted on tracks in service have disclosed that the
fastening of every third sleeper with an anchor block is sufficient,
provided the blocks are designed to transmit lateral and longitudinal
track forces into the asphalt layer satisfactorily. The recent approvals
of these systems have already taken these conditions into account.
The circular anchor blocks are fitted in the sleeper factory with their
Neoprene support layers, and are attached to their respective sleepers
with a safety strip so that they cannot be lost. After the sleepers have
been laid and the rails installed, the track panel is aligned and placed
into its final position. A moisture-insensitive quick-hardening mortar
is poured to seal the interstice between the anchor block and the re-
cesses provided in the asphalt layer. This permanently fixes the
sleeper to the asphalt.

GETRAC A3 WITH HYDRAULICALLY-BOUND SUPPORTING LAYER

3400
2800
2400

Rail fastening 1436
IOARV 300-1 g "Fbcess for - Fleece 5mm
fixing bEck

/ Asphalt top layer

Asphalt base
 possible multi-layer]

Subbase

Getrac has the following advantages:
« use of asphalt as easily worked, permanent supporting-layer material,
with the possibility of providing track cant of up to 180mm
« almost immediate availability of the track after installation
« support of rails on prestressed concrete sleepers
* long-term maintenance of track geometry as a result of elastic
fastening of the track panel to the asphalt layer by means of an
intermediate elastomer layer
erapid installation because of fewer work steps, a high degree of
mechanisation, use of conventional road and track construction
equipment (with conventional laying and alignment techniques), and
installation independent of the weather
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« great resistance to lateral and longitudinal shifting
* long life cycles, with low maintenance costs, and
« rapid restoration of tracks to service after train accidents.

The design of the original Getrac A1 and Getrac A3 systems has
been further enhanced, primarily to improve their permanence and
cost effectiveness. On the other hand, no restrictions would be
introduced for a particular speed range or in the form of axleload lim-
itations.

Exercise 1

Answer the following questions.

1 What is Getrac? 2 How many types of Getrac do you know?
3 What is the difference between them? 4 What are the advantages
of the sleepers, used by Getrac A3? 5 What do anchor blocks enable
to ensure track —position stability? 6 What layers are used in the
system? 7 What is to be done in the sleeper factory with the circular
anchor blocks so that they cannot be lost? 8 What is done to fix the
sleeper to the asphalt? 9 What are the advantages of Getrac?

Exercise 2

Translate the following words and word combinations from
English into Ukrainian.

Ballastless track system, asphalt layer, positive-fit anchorage, the
height tolerances of the sleepers, the exactness of the track position,
longitudinal and lateral directions, engineering suitability, operational
behaviour, pre-stressed concrete sleepers, single-track tunnels,
intrinsic  weight, overturning moment, elastic fastening, dynamic
loads, quick-hardening mortar, interstice, long-term maintenance,
lateral and longitudinal shifting, restoration of tracks.

Exercise 3
Fill in the gaps with the words given in the box.

intrinsic; vertical movements; normal-width; prestressed; wide;
bearing; ballastless; longitudinal and lateral; asphalt; horizontal
forces; critical; components
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I GETRAC is a .... track system consisting of rails and concrete
sleepers whereby the track panel is directly supported by ... . 2 Ac-
curacy of the individual ... , from the bottom up, is ... . 3 Getrac Al
consists of ... sleepers, whereas Getrac A3 has ... sleepers. 4 The
essential difference between the Getrac Al and Getrac A3 is the type
of ... concrete sleepers used. 5 One advantage of the sleeper, used by
Getrac A3, is its larger ... surface. 6 The high ... weight of the wide
sleeper is associated with greater ... displacement forces. 7 The
Neoprene support layer allows ... between the track panel and the
supporting layer. 8 Elastomer layers elastically support ... longi-
tudinally and laterally to the track axis.

Exercise 4
Match the words with their definitions.
1 Getrac a) the act of displacing or the condition of
2 anchorage being displaced
3 crutial b) something that fastens, such as a clasp or
4 intrinsic lock
5 displacement ) one of the blocks supporting the rails on a
6 vertical railway track
7 horizontal d) something that supplies a secure hold for
8 fastening something else
9 sleeper e) a mixture of cement or lime or both with
10 mortar sand and water, used as a bond between
11 interstice bricks or stones or as a covering on a wall
f) very important
g) a minute opening or crevice between things
h) parallel to the plane of the horizon; level; flat
i) of or relating to the essential nature of a
thing; inherent
j) at right angles to the horizon;
perpendicular; upright
k) the ballastless track system on asphalt
Exercise 5
Project.

Find some additional information about Getrac and present it
to your group-mates.
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UNIT 8

A NEW DEVICE SPEEDS UP SLABTRACK
INASTALLATION

Active vocabulary
pin — WTUPT, IPOrOHUY;
inserter — mpucTpiil 711 BCTaBJICHHS,
casting — BUJIMBaHHS;
shuttering — manyo0;
provisional — TUM4YacoOBUI;
support — omnopa;
base plate — omopHa muTa, IMAKIAIKA;
slip-form — xoB3Hwuii;
definitive — Bu3HaueHMI, OCTATOUYHUIA;
runway — 3J1iTHa CMYyTa;
controller — perymnsrop;
traffic load — HaBaHTa)X€HHS BiJl TPAHCIIOPTHUX 3aCO0IB;
surfacing materials — Haru1aBOYH1 MaTepiany;
feasible — npunaTHmii;
mast — CTOBII, 1I[OTJIA.

APPITRACK SPEEDS UP SLABTRACK
INASTALLATION

APPITRACK, which stands for Automatic Plate and Pin Inserter for

Trackwork, has been patented by Alstom. In developing Appitrack,
Alstom took advantage of new developments in the automation of
concrete erection. Appitrack integrates the processes of casting slab-
track and laying track, with the result that Appitrack can lay track

four times faster than traditional manual techniques.

About 40m of concrete slab track can be laid per day using
traditional top-down track construction. This is due to the numerous
preparations that must be carried out. These include positioning,
adjusting and checking of shuttering, and installation of provisional
supports. After concreting, which fixes the position of the rail base
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plates and anchors, the provisional supports must be removed and the
remaining holes filled.

Using a slip-form concreting machine would eliminate all these
operations as well as prepare a definitive track slab into which base
plates and anchors can be inserted accurately. The original idea was to
employ a slip-form concrete-laying machine normally used in road or
airport runway construction.

Alstom's first idea for using a slip-form machine was to run a mobile
tool behind it over the freshly poured track slab. The tool would insert
the base plates and fixing pins into the freshly poured concrete using a
vibrating device to establish good contact between the concrete, base
plate and pins, and to fix them into the correct position.

But this method necessitated constant direction. The mobile tool had
to be guided with a good level of geometrical accuracy up to the very
moment when the base plates and anchors reached the correct position.

The problem prompted the second idea: to divide the process into two

operations, one for rapid but not accurate placement, and the second
for adjustment and definitive placement. The challenge was to
establish the reference for correct placement and then to transmit it to
the mobile tool and its position-adjustment device.
The answer was an automatic topographic station that could be
combined with the controller for the mobile tool. The automatic
topographic station would be able to define the position of the base
plate and fixing pins held in the mobile tool's inserting head. The
difference between the target position and the correct position could
therefore be calculated in an automatic dialogue between the automatic
topographic station and the mobile tool's controller. Finally, the results
would be communicated to the mobile tool's position-adjustment
device, which would then fix the proper placement position.

The process continues automatically in four steps:

*the mobile tool moves to the next inserting position for an
approximate placement

« the inserting head moves to the correct position up to the concrete

* the tool inserts the base and anchors with a vibrating stroke, up to
the final down position, and

» vibration stops, releasing the base and anchors into the concrete.

Two base plates can be processed simultaneously, with the mobile
tool assuring their relative position.

When first demonstrated in France, Appitrack showed that it was
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able to match any kind of rail, base plate and fastening in a direct-
fixation system. It also met the requirements for traffic load,
geometrical accuracy of track, and the use of any kind of track
surfacing materials such as grass, stone, or bituminous concrete.
Alstom says Appitrack conformed to environmental rules on noise
and vibration damping, and suspended slab has been erected easily
using slip-form. Appitrack also reduced the duration of trackwork
with a resulting reduction in construction costs.

Other benefits include the flexibility of the process. Alstom says
Appitrack makes it easy to construct track in a discontinuous line
when earthwork progress or road-traffic requirements do not allow a
continuous process. It is also easy to go back and forth and to
construct track section by section, due to the fact that the slip-form
and the mobile inserting machines can easily be referenced on the line
layout by the automatic topographic stations. The automation of the
construction process reduces non-quality occurrences, due to the
continuous checking of the position of the base plates by the
topographic stations. Alstom estimates that by using Appitrack, track

construction companies would be able to reduce total track-con-
struction duration by at least 30%.

Rear view of Appitrack showing the automatic baseplate inserting machine.
The slip-form paving machine is at the front.
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Now Alstom is developing a new machine, which will be faster,
more reliable, and lighter than the original machine and which is
feasible for use in light rail projects. The original machine was a
multi-plate machine, but this made it very heavy. There are a lot of
interfaces with things such as drains and electrification masts when
laying light rail track in a city. It is also very difficult to provide long
lengths of track at a time on a light rail project. For these reasons, a
lighter machine that can be easily moved from site to site and which is
more manoeuvrable is necessary.

The new machine will be suitable for use on light rail and metro
projects, but Alstom will probably need a different machine for
mainline railway applications.

Close-up of Appitrack insertina baseplates into the concrete slab.

Exercise 1

Answer the following questions.

1 What 1s Appitrack? 2 What processes does Appitrack integrate?
3 What is the difference between the traditional topdown track
construction and that one offered by Alstom? 4 What was Alstom’s
first idea for using a slip-form machine? 5 What would this tool do?
6 Why did this method necessitate constant direction? 7 What was
the second idea prompted by the problem? 8§ What was the answer
to the problem? 9 How many steps does the process contain?
10 What advantages did Appitrack show when first demonstrated?
11 Is this machine feasible for the use in all rail projects?
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Exercise 2

Translate the following words and word combinations from
Ukrainian into English.

[Ilo o3Havae...; BUKOPUCTOBYBATH WIOCh Yy CBOIX IHTEpECax;
BUJMBAHHS OETOHHOTO TOKPUTTSA;, TpaAWIiiHI PY4YHI METOMIU;
nepesipka nanayOy; TUMYacoBa ONOpa; pelkoBa MiAKIaAKa; KOB3HA
MallliHa JjIsi OCTOHYBaHHS; MOOUIbHE 3HAPAAJS; BIOPYBaIbHUM
NPUCTPIN;  BCTAHOBIIOBATH KOHTAKT; T'E€OMETPUYHA TOYHICTH;
MiJKa3yBaTH  1JI€10; TOPUCTPId, SIKUM PEryJIloe€  MOJOKEHHS;
aBTOMaTU4YHa TomorpadiuyHa CTaHIIs;  PEryJsaTop MOOLIBHOIO
3HAPSIAJIA; BUMOTH JI0 HAaBAaHTA)XXEHHS BiJl TPAHCIIOPTHUX 3acO0iB;
€KOJIOT1YHI HOPMH; KOJIIMHI HAIUIaBOYHI Martepiaiv; ypuBYacTa
JHIS; CKOPOTUTHM  TPUBANICTH  OYAIBHUITBA HA...; OUIBII
MAaHEBPEHUM.

Exercise 3

Group the following words into pairs of synonyms.

Stand for, temporary, traditional, movable, construction, steady,
position, landing strip, provisional, exact, runway, mean, mobile,
nonstop, device, conventional, correct, regulator, constant, building,
controller, placement, continuous, mechanism.

Exercise 4
Complete the sentences with the words and word combinations
from the box, given below.

positioning, traditional, prompted, stands for, concrete slab track,
slip-form machine, shuttering, adjusting, provisional, noise and
vibration damping, base plates, fixing pins, match, fastening, dis-
continuous, took advantage of, conformed, suspended slab, mobile
tool.

1 Appitrack ... Automatic Plate and Pin Inserter for Trackwork.
2 Alstom ... new developments in the automation of concrete erection.
3 About 40m of ... can be laid per day using ... top-down track
construction. 4 Numerous preparations include..., ... and checking of
..., and installation of ... supports. 5 Alstom's first idea for using a ...
was to run a ... behind it over the freshly poured track slab. 6 The tool
would insert the ... and ... into the freshly poured concrete. 7 The
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problem ... the second idea: to divide the process into two operations.
8 Appitrack showed that it was able to ... any kind of rail, base plate
and ... in a direct-fixation system. 9 Appitrack ... to environmental
rules on ..., and ... has been erected easily using slip-form.
10 Appitrack makes it easy to construct track in a ... line.

Exercise 5 Project.

Find in the Internet (or use any other source) some information
about Appitrack today. What are their goals, developments and
achievements? Speak about the advantages and disadvantages
of Appitrack. Think if we can use this machine in our country.
If not, offer your own variant of such machine.

UNIT 8
THE TRIAL OF A BALLASTLESS TRACK

Active vocabulary

to occur — BUHUKATH, 3’ SABJISTUCS;

objective — 111716, 3aBIaHHS;

pilot project — mpoGHMIt / HOCTITHUI TTPOEKT;

civil engineering — rpoMajicbke OyIIBHUIITBO;

track specifications — TexHiuH1 yMOBUY;
implementation — peanizailisi; yBeJIeHHS B €KCILTyaTallilo;
trial — BunpoOyBaHHs;

undertaking — rapanris;

requirement — BUMOra;

subsoil — rpyHT;

sufficient foundations — qocTaTHi IIiaCTaBH;
continuously welded track — 6e3cTrkoBa KoJis;
residual — 3aaUIIKOBUMIA;

residual deviations — 3aJIMIIIKOBI BIIXUJICHHS;
rainwater drainage — npeHax (CTiK) JOIIOBOi BOJH;
vibration emission — BUnpomMiHtoBaHHs BiOpallii;
noise emission — BUIIPOMIHIOBAHHS LITyMY;

track gauge — mupuHa KOIii;
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inclination — yxwu;

corrugation — XBUJISICTICTb, pU(DIICHHS;

reprofiling — nepenpodiatoBaHHs;

grinding — nputupanHs, nuTiQyBaHHS;

train safety system — cucteMa Ge3neKku Moi3aiB;

passing sections — nepexijHi / OOTiHHI AUISTHKY;

thermit weld — 3BaproBaHHSI TEpPMITHE;

axleload — HaBanTaxeHHS Ha BICh;

discrete support — nepepuByacTa miaTPUMKa;

flange decarbonisation — 3HeByTIICIIOBaHHS TPpeOHSI Kojeca /
I1JIOIIBH PEUKH;

unevenness — HEPiBHICTb;

penetration — MPOHUKHEHHS;

to be sealed hermetically — OyTu 3auniHEeHUM repMETUYHO.

NS* TO START BALLASTLESS TRACKS
TRIALS NEXT MONTH

Slab track offers demonstrable benefits compared with ballasted
track in terms of maintenance. It is known in particular tat problems
with the ballast bed can occur where trains operate at speeds above
250 km/h. The objective of the Best project is to gather data
concerning constructing methods and costs as well as the
performance of the concrete slab track with embedded rails.

The pilot project has been divided into two phases. The civil
engineering part covers the production of track specifications, the
design of the foundations, the construction of the concrete slab, the
implementation method, and the tracklaying schedule. The trial
phase comprises the measurement programme to obtain civil
engineering information. This will include vibration measurements
and the noise measurements under NS’ quieter traffic (STV) project.
The contract provider for the Best project is NS’s Railinfrabeheer
(RIB) System Development. In discussion with RIB project centre,
it was decided to incorporate the 3km slab section within the
existing project to expand from two to four tracks the Boxtel-
Eindhoven section of line in the Best district.

Since the contract provider had most of the knowledge in the field
of non-ballasted track systems, a design team was created jointly to
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translate the functional specifications into technical specifications.
The design team is also involved in determining the method of
implementation and in undertaking the civil engineering
measurements.

In the design of the Best slab track, sleepers and fastenings have not
been used. It was decided instead to use the superstructure system
with embedded rails which was developed by NS and has been in
use for 25 years on its main lines.

When the ballast bed, the sleepers, and the fastenings are removed,
their functions must be taken over by the slab track. Therefore, the
design must tack into account the following functional
requirements:

~ local settlement in the subsoil must remain limited and geometric
corrections must be possible, unless it can be demonstrated that this
1s not necessary because, for example, there are already sufficient
foundations for the concrete slab

~ forces from continuously welded track and forces exerted by train
traffic must be transferred to the subsoil without residual geometric
deviations occurring

~ construction of rainwater drainage must be included

~ under train loading, the track must have a vertical compression of
between 1.5 and 2 mm

~ vibration emission to adjacent housing should not be greater than
that of ballasted track

~ noise emission should not be greater than that of ballasted track
with concrete sleepers

~ the embedding medium for the rails must be sufficiently strong to
take up the forces from continuously welded track and from train
braking

~ the rails must be electrically insulated in the concrete slab so that
the track has an insulation value of at least 50 km

~ the track gauge, the direction, the level, and the inclination of the
rail ( 1:40) must be achieved with sufficient accuracy and it must be
possible to preserve this accuracy

~ it must be possible to build in, maintain, and replace special
elements such as insulated joints and expansion joints without
problems

~ the shape of embedding must take it possible to undertake rail
maintenance, including removal of rail corrugation and reprofiling

by grinding
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~ connection of the cables to the rails must be possible

~ the existing train safety system must also be able to operate on
slab track, and

~ in the event of a disaster, it must be possible to establish passing
sections quickly and to make thermit welds.

In general, slab track with embedded rails is suitable for track which
is operated by high speed trains with heavy axleloads. Although
there 1s no indication that the embedded rail design would function
less well at higher traffic speeds, there is also no absolute certainty
that this is the case.

There has not yet been any opportunity to test the performance of
the embedded rail at high speed in practical trials, though laboratory
tests have shown it should be satisfactory for train operation up to
250 km/h.

NS’ experience over many years with various types of non-ballasted
track meant that a number of additional design criteria could also be
set for the Best track. NS had built a test track previously at Deurne,
and it was apparent from this that a concrete slab track composed of
pre-fabricated elements would be too expensive.

This is due to the manufacturing methods, employing expensive
dimensionally-stable moulds, and also to the cost of the extremely
accurate tracklaying method.

The requirement for the Best pilot project was therefore to produce
the concrete slab by a continuous pouring method. The track must
be suitable for rail traffic with axleloads of 22.5 tonnes at a speed
of 300 km/h.

It must be assumed that all elasticity in the track is supplied by the
elastic embedment of the rails. Calculation has helped to confirm
that the occurrence of rail corrugation is dependent on a number of
factors. NS has found that three of these factors together have a
major influence, and that, with a correct choice, the occurrence of
rail corrugation can be delayed significantly.

The three key choices which have been made are to provide
continuous support of the rails rather then discrete support, to
introduce proper elasticity in the track, and to carry out preventive
grinding of the rails to remove flange decarbonisation as well as any
uneveness of the rail head.

Results obtained from the slab track tested in Deurne and data from
various steel and concrete bridges show that rail corrugation starts
to occur after 17 years.
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It has been determined by NS that track elasticity which allows a
vertical displacement of 1,5 to 2mm in non-ballasted track often
produces problems within 10 years. Wear occurs rather quickly
between the parts which move in relation to each other.
Additionally, in wet conditions the elastic layers often produce
problems in the form of a pump action which damages the surface
of the concrete.

Therefore, NS’ standard track construction must meet certain
requirements in the area of elasticity. The wear on various track
elements must be reduced by ensuring that the movements in non-
ballasted track take place internally within the elastic material. This
means that the elastic material must be attached to both surfaces,
introduced between them by means of vulcanisation or some similar
method.

To prevent penetration by water and dirt, the construction must have
such an open nature that the wind is able quickly to dry all
components and remove dry dirt rapidly. Alternatively, it can be
sealed hermetically to prevent invasion by water or dirt.
Construction with embedded rails meets these requirements. It
appears to be a form of construction which is easy to design and
implement. However, this appearance is highly deceptive.

In particular, it has taken many years of development to meet the
requirements set in the areas of compression, force absorption, and
permanent hermetic sealing against rainwater. The construction
work itself must also be undertaken in diverse weather and within
the available track possession times.

*NS - Norfolk Southern

Exercise 1
Make up 10 questions to the text and answer them.

Exercise 2

Give English equivalents to the following Ukrainian words and
word-combinations.

be3banacTtHa Koiisi, Kojis 3 OETOHHUM MOKPHUTTSIM, HPOOHMI
MPOEKT, IpaMaJiCbke OyAIBHUIITBO, IUJIb MPOEKTA, TEXHIYHI YMOBHU
KOJIii, po3MoaIATUCS Ha AB1 (a3u, BunpoOHa (aza, GyHKIIOHAIBHI
BUMOTH, T€OMETPHUYHI KOpEKIIii, JOCTaTHI MiACTaBH, OE3CTUKOBA
KOJisl, CTIK TOIIOBOI BOJM, BUIPOMIHIOBaHHSI BiOpallii Ta IIymy,
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IIMprYHA KOJIii, cucremMa O€3NeKu Moi3diB, OOriHHI JUISHKH,
3BaprOBaHHS TEPMITHE, BOJa Ta Opy.

Exercise 3

Read and translate the following confirmations. Think whether

they are true or not (read the text attentively). If not, give the

right variant.

1 Slab track offers demonstrable benefits compared with ballasted
track.

2 The objective of the Best project is to gather data concerning
construction methods and costs as well as the improvement of
ballasted track.

3 In the design of the Best slab track, sleepers and fastenings have
not been used.

4 One of the functional requirements of the construction of slab track
is that the construction of rainwater drainage must be included.

5 In general, slab track is not suitable for track which is operated
by high-speed train or trains with heavy axle loads.

6 The other requirement for the Best pilot project was to produce
the concrete slab by a continuous pouring method.

7 To prevent penetration by water and dirt, the construction must
have closed structure.

Exercise 4
Work in pairs.

a) Discuss with your partner the advantages of concret slab of
a non-ballasted track.

b) A: You are the representative of the firm, offering its own
project of the railway track construction. Prove the necessity of the
railway track construction with concret slab.

B: Prove the necessity of constructing the railway track with
asphalt bed.

Exercise 5

Crossword. Find the hidden word. Words can be arranged in
any direction, except bias.

b (0....) yxui (i....)

TPYHT (S....) nutidpyBaHHus (g....)
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npeHax (d....) HaBaHTaXCHHS Ha BICh (a....)

mupuHa Kot (g....) BiOparis (v....)
3BapIOBaHHA (W....) mijiomBa peiiku (f....)
BUITPOMIHIOBaHHS (€....) oesneka (s....)
O/ S| S|]O|E | M| T]|]S|S|I
B|U|B/|I I | N|]C|L/|T]|O
JIE|C|L|V|T|B|R|N|N
D/ R|T|G|G|T|TJ|]A|A|T
I | AJ] T | R|N|JO|S | A|F]|I
N| A |V |I I | N|Y | T|E| O
G|G|E| N D|A|N|G|E]|N
A|lE|A| X | F|L|R|R|A|T
U/ W|E| LJE | C|O|U|G]|I
G|E|L|D/L|{|O|A D|N|O

MeToan4uH1 BKa31BKU
3 PO3BUTKY HAaBHUYOK PI3HUX BU/IIB
po¢eCiiiHO-OpIEHTOBAHHOT'O YUTAHHS 32 TEMOIO
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“Koumist Ta KoJ1iHE TOCIIOAAPCTBO” JJIsl CTYICHTIB
2 Kypcy OymiBeabHOTO (DaKyIbTETY

(anrmiiiceka MOBa)

BiamosigaiapHuUii 3a BumycKk: CT.BUKJI. TokMakosa JI.I.

penakTop

[Mignmucano 10 IpyKy
®opwmar namipy 60x84 1/16. Ilamip mucansHUA.
YMOBH.-ApyK.apk. . OOn.-BUA.apK. .
3amoBieHHs Ne . Tupax 150 Lina

Hpyxapus Xap/{A3Ty,
310050, Xapkis — 50, 1. Deitepbaxa, 7
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	range – діапазон;

	Ballasted tracks have been an integral part of the railway from its earliest days. Although the dynamic behaviour of high speed rail vehicles and the rail-wheel interface is now well understood thanks to R&D* work over the last 30 years, few theoretical models exist for the dynamic behaviour of ballasted tracks under high speed traffic.
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