MIHICTEPCTBO OCBITHU I HAYKH YKPAIHU
YKPATHCBHKUM JEPXKABHUI YHIBEPCUTET HAYKHM I TEXHOJIOTTA

[. I MIPOLLIHUYEHKO, T. C. HIYJIIHEHKO

[HO3eMHa MOBa (aHIVIIMIChKa MOBA)
AHTIICHKA [T 1H)KEHEP1B-3aJ113HUYHUKIB
English for Railway Engineers

HABYAJIbHUI TTOCIBHUK

JIHITIPO
2026



MIHICTEPCTBO OCBITU 1 HAYKH YKPAIHU

YKPATHCHKUM JEPXXABHUUM YHIBEPCUTET HAVKU I TEXHOJIOT'IH

I. I'. Mipomnuuenko, T. C. IlynaiueHko

[HO3eMHa MOBa (aHIJI1MCbKa MOBA)
AHTIIMCBKA IS 1HXKEHEP1B-3a113HUYHUKIB
English for Railway Engineers

HABYAJILHUI ITOCIBHUK

JTHITIPO
2026



VJIK811.111:656.2(075.8)
M 64

ABTOpPCHKUH KOJIEKTHUB:

Mipowmnuuenko I. I'., [Llyniuenxo T. C.

PexomengoBano Pamoro sikocTi ocBITHROIL gisibHOCTI Y IYHT
Ilpomoxon Ne 9 6i0 19.05.2026 p.

M 64 Mipomnnuenko, I. I'. [HozemHa MoBa (aHrJilChbKa MOBA).
Awnrmificeka nmns  imkeHepiB-3amizHuuHUKiB. English for Railway
Engineers : waBuy. moci6. / I. I'. Mipommuunyenko, T. C. Illymnidenko ;
VYKp. nepK. yH-T Hayku 1 TexHoJiorid. — EnexktpoH. Bua. — JIHIOpO :
YJIYHT, 2026. — 118 c.

ISBN 978-617-8665-06-7 (PDF)

HaBuanpamii  mociOHMK  TpH3HAYEHWH Ui CTYJACHTIB  TEXHIYHUX
CHEIIaTbHOCTEN 3allI3HUYHOI raidy3l 3aKjiajiB BUIIOI OCBITH Ta CIPSMOBAHUN Ha
dbopMmyBaHHS y HHX TpodeciiiHO-OpiEHTOBAaHOI I1HIIIOMOBHOI KOMYHIKATHBHOI
KomneTeHlii. Bin oxommoe TekcTH Ha (axoBy TEMaTHKY, MICTUTh BIpPaBU Ha
dbopMyBaHHS CIICIIATi30BAHOTO TEPMIHOJOTIYHOTO 3aracy, PO3BHTOK HABHUYOK
YCHOTO Ta MUCEMHOT'O MOBJICHHSI.

Bunanusa Moxxe OyTH BUKOpUCTaHE JJIsi HaBYaHHS Ta CaMOCTIMHOT poOOTH
CTYJCHTIB 3alli3HWYHHUX CIEIAIbHOCTEH, a TakoXX Oyae KOpPHCHUM YCIM, XTO
MparHe BUBYaTH Ta YJOCKOHAJIOBATH YMIHHS Ta HaBUKU Yy MpodeciitHii
KOMYHIKaIlii Ha 3aJTI3HUYHY TEMaTHKY.

biGmiorp. 12 Ha3s.

VIK 811.111:656.2(075.8)

Le#t TBip minier3oBano Ha ymoBax Jlinensii Creative Commons
| @ @ @ @ \ «Attribution-NonCommercial-ShareAlike» 4.0 International (CC BY-NC-SA 4.0)
(«I3 3a3HayeHHAM aBTOpCcTBA — Hekomepiiiiaa — [lommpeHHs Ha TUX CaMUX

ymoBax» 4.0 MixkHapoaHa)

ISBN 978-617-8665-06-7 (PDF) © Mipommanyenko 1. T'., Hlymigenko T. C., 2026
DOI 10.15802/978-617-8665-06-7 © VYkp. Aepx. yH-T HayKH i TeXHONOTI#, 2026


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.uk

SMICT

Ilepeamosa

Unit1  History and Development of Railways
Unit2  Railway Infrastructure

Unit3  Construction of Railway Track
Unit4  Railway Sleepers

Unit5  Rails

Unit 6  Rail Fastening System

Unit7  Freight and Passenger Railway Cars
Unit8  Elements of Railway Car Construction
Unit9  Wagon Bogies

Unit 10 Braking System on Wagon

Unit 11 Railway Electrification

Unit 12 Pantographs for Trains

Railway Engineering English. TepminoJioriunaunii Minimym

Cnucoxk BUKOPHUCTAHOI JiTEPaTypH

14

22

31

40

48

57

66

75

84

94

103

113

117



ITepeamoBa

B ymoBax rmo0amizaimii TpaHCHOPTHUX CHCTEM Ta CTPIMKOTO PO3BUTKY
TEXHOJIOT1N 3a13HUYHA raidy3b YKpaiHu aKTUBHO PO3IIMPIOE MIKHAPOAHI 3B’ SA3KH.
CyuacHuil 1HXXEHEp-3aJi3HUYHUK T[OBUHEH HE JIMIIE BOJOMITH TIUOOKUMU
npodeciiHuMU 3HAaHHSIMH, aje ¥ OyTH TOTOBUM 10 €(EeKTUBHOI B3aEMOJIi 3
3aKOPJIOHHUMU KOJIEraMH, MpalIOBaTH 3 TEXHIYHOIO JIITEPATypoOI 1HO3EMHUMU
MOBaMH, OpaTH y4acTh y HAYKOBHX Ta 1H)KEHEPHHX MPOEKTAX, a TAKOXK CIIIIKyBaTH
32 HOBITHIMM JOCSTHEHHSIMH CBITOBOI 3aJ13HMYHOI HAYKHW Ta TEXHIKH. Y IbOMY
KOHTEKCTI BOJIOMIHHS AaHTJIHWCHKOK MOBOIO CTAJI0 OJIHIEKD 13 KJIIOYOBHUX
npodecifHMX KOMIIETEHIII# crelianicra.

Hapuanpauit mociOHuk «IlHO3eMHa MoBa (aHrJilcbka MoBa). AHIUIMCHKa
JUIS  IHOKCHEPIB-3QII3HUYHUKIBY  NPHW3HAYCHWH IS CTYJACHTIB  TEXHIYHHX
CHEIiaTbHOCTEH 3aJII3HUYHOI Tally3l 3aKjIajiiB BHUIINOI OCBITH Ta CHPSIMOBAaHUN Ha
dbopmyBaHHS y HHX MpodeciiiHO-OpIEHTOBAHOI IHITOMOBHOI KOMYHIKATHBHO1
kommneTeHlli. OCHOBHA MeTa BHUJAHHS — JOMNOMOITH MalOyTHIM 1H)XXEHepam
OMAHYBATH AHIJIIMCHKY MOBY Ha KOMYHIKaTHBHOMY DiBHI K 1HCTPYMEHT (paxoBoi
TSTTEHOCTI, HAaBUUTHCS TPAIIOBATH 3 TEXHIYHUMH TEKCTaMH, BHKOPHCTOBYBATH
THIIIOMOBHY CII€l1aJli30BaHy JEKCHUKY Y MpodeciitHOMy AUCKYPCI.

3MICT MOCiOHMKA BiOoOpaskae OCHOBHI HampsMU MpoQeciiHOI MiArOTOBKU
1HKEHEPIB-3a13HUYHUKIB. TeMaTu4yHl PO3AUIA TPUCBSIYEHI TAKUM BaKIMBHUM
acrekTaM Tally3i, SK OYIIBHUIITBO 3alli3HUYHUX KOJIH, pPYyXOMHUH CKJIa,
enexTpudikamis 3ami3HUIL TOIO. Y TEKCTaX 1 3aBJaHHIX BUKOPHUCTAHO
aBTCHTHYHI Ta aJanToBaHI Marepiajy, sKi JalTh 3MOTY  CTYJICHTaMm
MO3HAUOMUTHUCS 3 MPOGECIHHOI0 TEPMIHOJIOTIEID Ta AKTyalIbHUMHU 1HXKEHEPHUMHU
TEXHOJIOTISIMH.

[IpakTruHy CHIPSMOBaHICTh MOCIOHMKA 3peai3oBaHO Yepe3 CHCTEMY BIIPAB,
AKl 3a0e3MedyloTh MIATOTOBKY 3 PpI3HUX BHJIB MOBJIEHHEBOI JiSIIBHOCTI.
3anponoHOBaHO 3aBAaHHS Ha (popMyBaHHs 3amacy (axoBoi TEPMIHOJOTI, BOPABU
Ha YUTAHHS Ta PO3YMIHHS IPOYUTAHOTO, @ TAKOXK KOMYHIKATHUBHI, K1 OXOILTIOIOTh
J1laJoTH, pOJIbOBI ITPU Ta AUCKYCIl HA IH)KEHEPHY TEMATHKY .

Oco0OnuBy yBary NOpUAUIEHO PO3BUTKOBI HABUKIB TOSICHEHHS TEXHIYHHUX
MPOLIECIB, OMUCY KOHCTPYKI[H, OOTOBOPEHHS IHXKEHEPHUX 3a/lad aHTJIHCHKOIO
MOBOIO, HAaIlMCaHHS €ce, MiJrOTOBKY YCHHUX IOBIJOMJIEHh Ha ()axOBYy TEMAaTHKY.
Takuii miaxin crnpuse (OPMYyBaHHIO y CTYACHTIB 3JaTHOCTI BUKOPHUCTOBYBATH
aHTJIACbKY MOBY B HaBUaJIbHIN, HAYKOBIM Ta MalOyTHIM npodeciiiHii TiSTbHOCTI.

OTxe, TPONMOHOBAaHWUW HABYAIbHUM TOCIOHMK TIOKIMKAHUWA HE JIUIIe
dbopMyBaTH PO3BUTOK MOBJICHHEBHUX HABUYOK CTYJICHTIB, ajie i PO3BHBATH iXHE
npodeciiiHe MUCIIEHHS, PO3IITUPIOBATH CBITOTJISA/ B TATy31 3alI3HUYHOI TEXHIKH Ta
rOTyBaTH 0 POOOTH Y MIKHAPOTHOMY MPOGeCiHHOMY CEpEIOBHIIIL.



Unit 1 History and Development of Railways

Share your ideas:
Why are railways important to modern transportation?
How has technology shaped the way we travel?

Key Vocabulary:

steam /sti:m/ n napa
engine /' end3in/ n ABUTYH
locomotive / lovko moutrv/ n 10kOMOTHB
coal /kovl/ n Byrimns
passenger /' paesind3o/ n macaxup
freight /freit/ n BanTax
revolution / reva'lu;fon/ n peBomroris
load /louvd/ n BaHTaX, HaBaHTA)KCHHS; V BAaHTAXKUTH
invention /in venfon/ n BUuHaxia
transport /'trenspo:t/ n TpaHCTIOPT
/treen’spo:t/ v TpaHCIOPTYBATH, IEPEBO3UTHU
electric /1'lektrik/ adj enexrpuunuit
breakthrough / breik6ru:/ n npopus
industrial /m’dastriol/ adj npomucnoBuii
design /d1'zam/ v npoexTyBatu
technology /tek nolod3zi/ n TexHoMOTIS
development /di velopmont/ n po3BuToK
environment /i’ varoronmant/ 7 JOBKIJUIS
high-speed / har spi:d/ adj BucokomBuakicHu

1. Match each word to its correct definition by writing the letter (A-G) next to
the word.

1 industrial A the system or method used to move people or goods
from one place to another

2 technology B goods or materials that are transported, especially
by train, truck, or ship

3 transport C a machine or device that produces power to make a
vehicle move

4 engine D related to factories, manufacturing, and production

5 locomotive E a railway vehicle with an engine that pulls trains

6 environment F the use of science and tools to solve problems or
make tasks easier

7 freight G the natural world, including the air, water, and land,

in which people, animals, and plants live



ions using

2. Give the English equivalents to these words and word combinat

the key vocabulary.

JIOBKLJLIA

TPaHCIIOPTYBATH
MapOBUM JBUT'YH

IIPOMHUCJIOBA PEBOJTIOIIIS

TEXHOJIOT1S

MaCaXup

(V)

BUCOKOIIIBUIKICHUN

MIPOEKTYBATH
BaHTaX

LX)

PO3BHUTOK TCXHOJIOT'1HA
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3. Make up collocations using the words and word combinations from the box.

successful goods  pollution the steam locomotive train
coal and iron long distances

design
produce
transport
high-speed
reduce
became
travel

4. Complete these sentences using the appropriate vocabulary word.
expansion  sustainable revolutionising costs  more reliable

1. Railways have been instrumental in shaping modern society,
transportation and driving economic growth.

2. The inception of steam-powered locomotives in the early 19th century
marked a significant turning point, enabling faster and ... movement of goods and
people.

3. Railways not only facilitated industrial ... but also fostered urbanisation
by connecting distant regions.

4. Railways have played a crucial role in reducing travel times and ... ,
making travel more accessible to the general public.

5. Railway systems continue to be a vital component of ... transport
infrastructure, contributing to environmental conservation and economic
development.

5. Read the text and answer the comprehension questions below.

The Evolution of Railways: from Steam Engines to High-Speed Trains

Railways have come a long way since they were first invented in the early
19th century. They have changed the way people travel and how goods are
transported. From steam engines to modern high-speed trains, railways have
played a key role in connecting the world.

The history of railways began with the steam engine. George Stephenson,
known as the “Father of Railways,” designed the first successful steam locomotive
in 1829. His locomotive, called the “Rocket,” was a big success. It showed that
steam engines could pull heavy loads quickly and efficiently. This invention was a
major step forward in transportation.

Railways became especially important during the Industrial Revolution.
Factories produced more goods, and railways made it possible to move these




products to markets quickly. Coal, iron, and other materials needed for industries
were also transported by train. This helped industries grow and made countries
more connected. Railways didn’t just transport goods — they also carried people.
For the first time, people could travel long distances quickly and comfortably.

In the 20th century, railways continued to grow. Steam engines were
replaced by diesel and electric trains, which were faster and easier to maintain. In
1964, Japan introduced the first high-speed train, the Shinkansen, or “bullet train.”
It could travel at speeds of over 200 kilometres per hour. Today, countries like
France, China, and Germany use high-speed trains that can reach even higher
speeds.

Modern railways are not only fast but also environmentally friendly. High-
speed trains are helping reduce pollution and traffic on the roads. The evolution of
railways shows how technology has changed the way we travel and transport
goods, making the world more connected than ever. [4]

1. What made George Stephenson’s steam locomotive, the “Rocket,” a
significant invention in railway history?

A) It could carry passengers across countries

B) It was the first machine to transport coal

C) It proved that steam engines could pull heavy loads efficiently

D) It was the fastest locomotive of its time

2. Why were railways important for the development of industries
during the Industrial Revolution?

A) They allowed factories to produce more goods

B) They provided a faster way to transport goods and materials

C) They replaced the need for coal in industries

D) They helped industries become less dependent on markets

3. What transition occurred in the railway industry during the 20th
century?

A) High-speed trains replaced steam engines completely

B) Diesel and electric trains became more common than steam engines

C) Trains were no longer used for passenger transport

D) The railway industry stopped developing altogether

4. How did the introduction of the Shinkansen train in Japan reflect
innovation in railway technology?

A) It was the first train to run on steam power

B) It could transport both passengers and coal

C) It reached speeds over 200 kilometers per hour

D) It was the first train to operate underground



5. Why might modern high-speed trains be considered environmentally
friendly compared to other forms of transportation?

A) They require no maintenance

B) They produce less pollution than cars or planes

C) They only operate in cities

D) They reduce the need for electricity

6. What connection can you make between the Industrial Revolution
and the growth of passenger transport on railways?

A) Factories relied on passengers for labour.

B) Trains allowed workers to travel to factories in distant locations.

C) Passengers provided funding for railway construction.

D) Railways replaced factories as the main source of income.

7. What does the evolution of railways reveal about technological
progress over time?

A) Technology has focused only on speed

B) Railways have adapted to meet the changing needs of society, from
moving goods to providing fast, eco-friendly travel options

C) Railways have stayed the same since the invention of steam engines

D) Technological advancements in railways ended after the Industrial
Revolution

6. Post-reading discussion.

1. What is the main purpose of railways?

2. Who designed the first successful steam locomotive?

3. What was the name of George Stephenson’s famous locomotive?

4. Why were railways important during the Industrial Revolution?

5. What materials were commonly transported by trains during the Industrial
Revolution?

6. What replaced steam engines in the 20th century?

7. Which country introduced the first high-speed train?

8. When was the first high-speed train introduced?

9. What is a key benefit of modern high-speed trains?

10. What does the development of railways show us about technology?

11. Which development in railway history do you find most interesting?
Why?

7. Translate these sentences into Ukrainian.

1. The history of rail transport began before the beginning of the common
era.

2. The first full-scale working railway steam locomotive was built in the

United Kingdom in 1804 by Richard Trevithick.

10



3. Railways have played a significant role in the Industrial Revolution by
enabling the efficient transport of goods and people.

4. The expansion of rail networks in the 19th century facilitated economic
growth and urbanization.

5. Railways are a climate-smart and efficient way to move people and
freight.

8. Translate these sentences into English.

1. 3ami3HMYHUN TPAHCIOPT 3MEHIIYE 3aTOPU Ha JOpOrax Ta CIpUsiE
eHepProe(peKTUBHOCTI.

2. 3ani3HUIl COPUSAIOTh EKOHOMIYHOMY 3POCTaHHIO, OJJHOYACHO 3MEHIIYIOUYH
BUKH/]IM TAPHUKOBHUX ra3iB.

3. 3aMi3HUYHUI TPAHCIIOPT € HEOOXITHUM IS €PEKTUBHOTO MEPEBE3CHHS
BaKKUX Ta 00’ €MHHUX BAHTAXIB HA BEJINKI BIICTAHI.

4. CyvacHl 3ali3HMYHI  CHUCTEMH  MPOJIOBXKYIOTH  PO3BUBATHCH,
YOPOBAKYIOUYH MEPEIOBl TEXHOJOTI ISl MIABUIICHHS IBUAKOCTI Ta O€3MEKH.

5. 3ani3HULIl € YUCTUM Ta KOMIAKTHUM CIOCOOOM NEPEBE3CHHS MIIbHOHIB
nacakupiB Ta TOHH BaHTaXIB Yepe3 KpaiHU Ta KOHTUHEHTH.

9. Read the text below. Choose from A-H the one which best fits each
space 1-6. There two choices you do not need to use.

The Story of the Steam Engine

The steam engine is one of the most revolutionary inventions in human
history. Its development transformed industries, transportation, and society itself,
marking the beginning of the Industrial Revolution and paving the way for modern
technology.

The story begins in the 17th century with the first attempts to harness steam
power. One of the earliest models was created by Thomas Savery in 1698,
designed to pump water out of mines. Although Savery’s design was limited in its
efficiency, it laid the foundation for future innovations. Later, in 1712, Thomas
Newcomen built the first practical steam engine, which used 1) . His
invention became widely used in mining operations and was an important step
forward.

However, it was James Watt who made the steam engine truly effective. In
the 1760s, Watt introduced several key improvements, such as the separate
condenser, which made steam engines more powerful and energy-efficient. This
breakthrough allowed steam engines to be used not just in mining but also in
factories, mills, and transportation. Watt’s partnership with Matthew Boulton
turned the steam engine into a commercial success, 2)

The steam engine’s role in transportation became partlcularly significant in
the 19th century. In 1804, Richard Trevithick built the first steam-powered
locomotive, capable of pulling heavy loads on iron rails. Later, George Stephenson

11



revolutionized railway transportation with his steam locomotive, the “Rocket,”
which won the Rainhill Trials in 1829. Stephenson’s design proved that 3)_ and
passengers quickly, efficiently, and on a large scale. Railways soon expanded
across continents, connecting cities, industries, and people like never before.

Beyond railways, steam engines powered ships, factories, and even
agricultural machinery. This technology enabled 4) , driving economic
growth and urbanization. By the late 19th century, steam engines had become
symbols of progress, powering the rise of industrial societies.

Though eventually replaced by more advanced technologies 5) , the
steam engine remains a testament to human ingenuity. Its invention reshaped the
world, demonstrating how innovation can revolutionize the way we live and work.

Today, the steam engine is remembered not only as a historic achievement
but also 6) . Its legacy continues to inspire engineers, inventors, and
dreamers as they look toward the future of technology and progress. [4]

A a major step forward in transportation

B steam-powered railways could move goods
C as the driving force behind the industrial age
D like diesel and electric engines

E a piston to create mechanical motion

F spreading its use across Europe and beyond
G were replaced by diesel and electric trains
H mass production and rapid transportation

10. Read the dialogue between two friends, then do the following tasks:

— highlight the terms in the text, then some commonly used words;

— give the synonyms to the words in bold;

— find in the text the words and word combinations that express
emotions.

Alex: Hi, Sarah! I was reading about the history of railways, and it’s
fascinating how they’ve changed over time.

Sarah: Oh, really? I know that railways have played a big role in
transportation, but I don’t know much about their history.

Alex: Well, it all started in the early 19th century with steam engines.
George Stephenson designed the first successful steam locomotive in 1829. It was
called the “Rocket.”

Sarah: Oh, I’ve heard of George Stephenson! He’s often called the “Father
of Railways,” right?

Alex: Exactly! His locomotive proved that steam engines could pull heavy
loads efficiently, which was a major breakthrough in transportation.

Sarah: That must have been really important during the Industrial
Revolution when factories needed to transport goods quickly.

12



Alex: Yes! Railways helped industries grow by moving coal, iron, and other
materials much faster. Plus, for the first time, people could travel long distances
comfortably.

Sarah: I see! But steam engines were eventually replaced, weren’t they?

Alex: Yes, in the 20th century, diesel and electric trains became more
common. They were faster, easier to maintain, and more efficient.

Sarah: And then came high-speed trains, like Japan’s Shinkansen! I think it
was introduced in 1964, right?

Alex: That’s right! The Shinkansen was the first bullet train, reaching speeds
of over 200 km/h. Today, countries like France, China, and Germany have even
faster trains.

Sarah: Wow, that’s incredible! And modern railways are also good for the
environment, aren’t they?

Alex: Indeed! High-speed trains help reduce pollution and road traffic,
making them a great alternative for transportation. Railways really have come a
long way!

Sarah: Absolutely! It’s amazing how technology has shaped the way we
travel. Thanks for sharing all this with me, Alex!

11. Role-play.
1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.
2) Work in pairs. One plays the role of a historian presenting a railway
milestone, and the other is a journalist asking questions.
Example:
Historian: “The first steam-powered train ran in 1804 in England.”
Journalist: “What was its speed?”
Topics for an interview:
Early railways: George Stephenson and the steam engine.
Role of railways during the Industrial Revolution.
The growth of passenger and freight transport.
The emergence of modern high-speed trains.

12. Write an essay discussing the engineers’ role in the evolution of the
engines for railways. Organise your thoughts according to the following plan:
1. Introduction (say what railway engines are); 2. Early Steam Engines and
Improvements to Steam Power (write about Thomas Newcomen’s early steam
engine and its purpose; describe James Watt’s work and explain how he made
steam engines more efficient); 3. First Railway Locomotives (write about Richard
Trevithick and his high-pressure steam engine; mention George Stephenson and
his role in building successful locomotives); 4. Conclusion (summarize how
engineers helped develop railway engines; explain why their work is important
today).

13



Unit 2 Railway Infrastructure

Share your ideas:
What components of railway infrastructure do you know?
Can you name two famous railway structures?

Key Vocabulary:

infrastructure /' infro straktfo/ n indpacTpykrypa
operation / ppar'eifon/ n onepartis, PyHKIIIOHYBaHHS
rail /re1l/ n peiika, 3ami3HUAISA

sleeper /'sli:por/ n mmana

smooth /smu:0d/ adj rnageHbKuii, piBHAN

stable /'stetbol/ adj crabinpuuii, MilTHUN

distribute /d1’stribju:t/ v po3noainaTu, mommproBaTH
prevent /pri vent/ v 3ano0iratu, nepenkoKaTu
collision /ko'l130n/ n 3iTKHEHHS

require /r1' kwaio/ v BuMaraTu, notpedyBaTu

loop /lu:p/ n netns

simultaneously / stmol temiosli/ omHOUYacHO

crucial /'kru:[al/ adj Bupimansuuii, KIFOYOBUN

handle /'handl/ v xepyBatu, 06po0aTH, CIIPABISITUCS
facilities /fo's1lotiz/ n, pl ciopynu, 3py4HOCTIi, 001aIHaHHS
achieve /o'tfi:v/ v nocartu

cargo /' ka:gou/ n BaHTax

trackside /'treeksard/ n y3614us 3amizHUYHOT KOMIT
enhance /in ha:ns/ v miacumoBaTu, MOKpamlyBaTH

1. Match each word to its correct definition by writing the letter (A-G) next to

the word.

1 trackside

A a wooden or concrete beam that supports railway tracks

2 cargo B the goods or materials transported by a train, ship, or truck

3 handle C the area alongside a railway track

4 facilities D to manage or control something, especially a task or object

S smooth E to need something for a specific purpose orto
demand something, or to order someone to do something, esp.
because of a rule or law

6 sleeper F having an even surface, without roughness or bumps

7 require G buildings, equipment, or services provided for a specific
purpose

8 stable H firmly fixed, not likely to move or change; strong and

reliable

14
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2. Give the English equivalents to these words and word combinations using
the key vocabulary.

peiika y30144st 3aT13HUYHOT KOJi1
OJIHOYACHO 1Imana

BUPIIIAILHUI Criopyu

BaHTaX 3armooiraTu

MM JICUIIOBATH cTablIbHUHI

Check your vocabulary! Say it in Ukrainian
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3. Make up collocations using the words from the box.

services safety  terminal system  transportation part damage \

transport
fundamental
prevent
railway
providing
cargo
enhance

4. Complete these sentences using the appropriate word.
deformation  comprises  sophisticated  efficiency  facilitate

1. Railway infrastructure encompasses the foundational elements that
support and ... train operations, including tracks, bridges, tunnels, and signalling
systems.

2. The track system ... rails, sleepers (ties), ballast, and subgrade, each
playing a crucial role in maintaining stability and ensuring safe train movements.

3. Proper maintenance of these components is essential to prevent track ...
and maintain alignment.

4. Advancements in technology have led to the development of more durable
materials and ... monitoring systems, enhancing the efficiency and safety of
railway networks.

5. Investments in modernizing railway infrastructure contribute significantly
to economic growth by improving transportation ... and connectivity.

5. Read the text and answer the comprehension questions below.

Railway Infrastructure: The Backbone of Rail Transport

Railway infrastructure is the foundation of any rail transport system,
ensuring safe, efficient, and reliable train operations. It consists of several key
components, including tracks, stations, signalling systems, and power supply
networks.

The most fundamental part of railway infrastructure is the track system,
which includes rails, sleepers (also called ties), and ballast. Rails provide a smooth
and stable surface for trains, while sleepers support the rails and keep them at the
correct distance. Ballast, which consists of crushed stones, absorbs vibrations and
distributes the weight of the train to prevent track damage. Railways can be
classified into single-track and double-track systems. Single-track lines allow
trains to travel in both directions on the same track, requiring passing loops, while
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double-track lines enable trains to move in opposite directions simultaneously,
improving efficiency.

Railway stations play a crucial role in rail transport, serving as points where
passengers board and leave trains. Large railway terminals, such as Grand Central
Terminal in New York or London’s King’s Cross Station, handle thousands of
passengers daily, providing ticketing services, waiting areas, shops, and
connections to other transport systems. Freight terminals, on the other hand, are
designed for loading and unloading goods, often featuring cranes and storage
facilities for cargo transportation.

To ensure safe operations, railways rely on signalling systems, which control
train movements and prevent accidents. Traditional signals use coloured lights and
trackside indicators, while modern systems, such as ETCS (European Train
Control System), use digital communication and automation to improve efficiency.
Automatic Train Control (ATC) and Positive Train Control (PTC) systems further
enhance safety by preventing collisions and ensuring trains follow speed limits.

Many railways operate on electric power, which is more environmentally
friendly and efficient than diesel. Electrified railways use overhead wires or third-
rail systems to supply power to trains. High-speed trains and metro systems mainly
rely on electrification to achieve high speeds and reduce pollution.

In challenging landscapes, such as mountains or rivers, railway engineers
build bridges, tunnels, and viaducts to maintain smooth routes. Iconic structures
like the Channel Tunnel between the UK and France or the Tsing Ma Bridge in
Hong Kong demonstrate the importance of advanced engineering in railway
infrastructure. These structures not only enhance connectivity but also improve
travel times and reduce environmental impact.

1. What are the main components of railway infrastructure, and why
are they important?

A) Only tracks and stations, because they handle passengers

B) Tracks, stations, signalling systems, and power supply, as they ensure
efficient train operations

C) Just signalling systems, since they prevent accidents

D) Only electrification, as it makes trains faster

2. What is the function of ballast in a railway track system?

A) It keeps rails clean and shiny

B) It prevents passengers from slipping on the tracks

C) It absorbs vibrations and distributes train weight to prevent damage
D) It connects trains to the power supply

3. How do single-track and double-track railway systems differ?

A) Single-track lines require passing loops, while double-track lines allow
trains to travel in both directions at the same time
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B) Single-track lines are used only for freight transport, while double-track
lines are for passengers

C) Single-track lines are underground, while double-track lines are above
ground

D) Single-track lines use diesel power, while double-track lines use
electricity

4. Why are modern signalling systems like ETCS important for rail
transport?

A) They help reduce pollution from train engines

B) They allow passengers to check train schedules more easily

C) They use digital communication to improve train safety and efficiency

D) They make railway stations more attractive to tourists

5. What is the main advantage of electrified railways compared to
diesel-powered trains?

A) They allow trains to travel in tunnels more safely

B) They are more environmentally friendly and efficient

C) They are cheaper to maintain than tracks

D) They require no overhead wires or infrastructure upgrades

6. What role do bridges, tunnels, and viaducts play in railway
infrastructure?

A) They are only used for metro systems

B) They allow high-speed trains to travel at full speed inside cities

C) They are built only to separate freight trains from passenger trains

D) They help maintain smooth routes in difficult landscapes, improving
connectivity

7. Why are structures like the Channel Tunnel and Tsing Ma Bridge
significant for rail transport?

A) They help reduce train ticket prices for passengers

B) They are used only for local train routes and not for international
connections

C) They are examples of advanced engineering that improve travel times and
reduce environmental impact

D) They were built to test new train designs but are no longer in use

6. Post-reading discussion.
1. What are the key components of railway infrastructure?
2. What is the purpose of ballast in the track system?
3. How do single-track and double-track railway systems differ?
4. What services do large railway terminals provide for passengers?
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5. How do freight terminals support cargo transportation?

6. What are some modern signalling systems used in railways, and how do
they improve safety?

7. Why are electrified railways considered more environmentally friendly
than diesel-powered trains?

8. What is the function of bridges, tunnels, and viaducts in railway
infrastructure?

9. Can you name two famous railway structures mentioned in the text? What
is their significance?

10. How has technology improved railway operations over time?

7. Translate these sentences into Ukrainian.

1. The earliest railways were used in mines or to bypass waterfalls, and were
pulled by horses or by people.

2. In 1811, John Blenkinsop designed the first successful and practical
railway locomotive.

3. The Liverpool and Manchester Railway, considered to be the world’s first
intercity line, opened in 1826.

4. The construction of railways in Europe in the nineteenth and early
twentieth century was mainly carried out by the private sector.

5. By 1950 nearly all the railways in Europe were state-owned and the vast
majority of them still are.

8. Translate these sentences into English.

1. TlpomucinoBa peBoJIOLIs CTajla 3HAYHUM IOBOPOTHUM MOMEHTOM B
icTopii po3BUTKY IHPPACTPYKTYPH.

2. I3 mosiBOIO mMapoBoi eHeprii Ta Mexanizaiii OyAIBHUIITBO IOPIT, MOCTIB i
KaHaJiB MPUCKOPHIIOCS, 10 JO3BOJIMIIO HIBUAKO MEPEBO3UTH TOBAPHU Ta JIFOJIEH.

3. Ilepmmii 3ami3HMYHUNA TyHENb, BIAOMHHA SK TyHenb Ppituii, OyB
nodyaoBanuil y 1793 poui juist 00CIyroByBaHHs KIHHUX BaroHiB, 110 NEPEBO3UIN
BaITHSIK.

4. Iurerpamiss 3aJi3HUYHUX MeEpEX BiAirpana BHpIIAIbHY pOJb Y
TepuTOpiaigbHii iHTerpamii €8ponu 3 1850 mo 2020 pik.

5. Konuenuiga iHpacTpykTypd BUHHUKIA B 3aKOHOJABCTBI DpaHIlii mpo
samizHUIl y XIX cTomiTTi 1 3 TOro 4Yacy pO3IIMpHIACS, OXOIUTIOIOYU Pi3HI
rpOMaJIChKi poOOTH.

9. Read the text and choose the correct answer (A, B, C or D).
Railway infrastructure is a key element of modern transportation, supporting
economic growth, reducing traffic 1) , and promoting eco-friendly travel.

As rail technology 2) , infrastructure will continue to play a crucial role
in shaping the future of global transport.
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With growing demand for faster and more 3) transport, railway
infrastructure continues to evolve. Countries are developing high-speed rail
4) , upgrading automated signalling systems, and integrating smart
technologies to improve efficiency. The shift towards green railways, including
hydrogen-powered trains and solar-powered stations, highlights the industry’s
5) to environmental sustainability.

Without well-developed infrastructure, railways cannot 6)
effectively, making investment in maintenance and modernization essential for a
country’s transportation network. Countries like Japan, Germany, and China have

invested heavily in electric rail networks 7)

sustainable transport

development.
1 | A blocking B obstruction C congestion D crowding
2 | A arrivals B approaches C inventions D advances
3 | A supportable B strong C sustainable D powerful
4 | A corridors B pathways C roads D pavements
5 | A responsibility B obligation C undertaking D commitment
6 | A serve B function C perform D operate
7 | A toaid B to assist C to support D to help

10. Read the dialogue between two friends, then do the following tasks:

— highlight the terms in the text, then explain their meanings;

— give the synonyms to the words in bold;

— find in the text the words and word combinations that express
emotions.

Understanding Railway Infrastructure

Tom: Hi, Lisa! I’ve been reading about railway infrastructure. It’s quite
complex, isn’t it?

Lisa: Yes, it is! Railway infrastructure includes many components like
tracks, stations, and signalling systems to ensure smooth and safe train operations.

Tom: I read that the track system is the most fundamental part. What does
it consist of?

Lisa: Well, tracks are made up of rails, sleepers, and ballast. The rails
provide a stable surface, sleepers hold them in place, and ballast absorbs vibrations
to protect the track.

Tom: That makes sense! I also learned that railways can be single-track or
double-track. What’s the difference?

Lisa: A single-track system allows trains to move in both directions on the
same track, but passing loops are needed. Double-track systems are more efficient
because trains can move in opposite directions simultaneously.
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Tom: I see. And railway stations must be very important too, right?

Lisa: Absolutely! Stations are where passengers board and leave trains.
Large railway terminals handle thousands of people daily and offer services like
ticketing, shops, and connections to other transport.

Tom: That’s interesting! What about signalling systems? How do they help
with safety?

Lisa: Signalling systems control train movements. Traditional ones use
coloured lights, while modern systems like ETCS and ATC use digital automation
to prevent collisions and improve efficiency.

Tom: Oh, and many modern trains are electric now. How do electrified
railways work?

Lisa: They use overhead wires or a third-rail system to supply power. This
is more efficient and environmentally friendly compared to diesel-powered trains.

Tom: Wow, railway engineers must face many challenges, especially in
difficult landscapes.

Lisa: Exactly! That’s why they build tunnels, bridges, and viaducts. The
Channel Tunnel and the Tsing Ma Bridge are great examples of advanced railway
engineering.

Tom: Thanks, Lisa! Now I understand how crucial railway infrastructure is
in modern transportation.

11. Role-play.

1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.

2) After the role-play, each student in your pair should summarize the key
points in his/her own words. Use the following questions to guide your partner.

What is railway infrastructure?

What are the main components of the track system?

How do modern trains ensure safety?

Do you have any railway stations near your home?

Have you ever travelled by high-speed train?

What are the advantages of electrified railways?

How can railway systems become more sustainable in the future?

12. Write an essay discussing the future of electric trains. Organise your
thoughts according to the following plan: 1. Introduction (mention that many
countries are moving from diesel trains to electric trains); 2. Advantages of
Electric Trains (less pollution, quieter and more energy-efficient, run faster and
require less maintenance); 3. Disadvantages and Challenges (expensive to install;
some regions have difficult terrain or low traffic, where electrification may not be
practical); 4. Future Possibilities (battery trains or hydrogen trains); 5. Conclusion
(give your opinion about whether most or all trains should be electric in the
future).
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Unit 3 Construction of Railway Track

Share your ideas:
What is the main purpose of railway track construction?
Which material is commonly used for sleepers due to its durability?

Key Vocabulary:
complex /' kompleks/ adj cknanauit
ballast /' balost/ n 6anact
subgrade /'sabgreid/ n 3emisiHE MOJIOTHO
site /sart/ n OymiBeIbHUM MaliJaHINK
level /'leval/ v BupiBHIOBaTH
solid /' solid/ adj TBepnunii, mitHUH
maintain /mem tem/ v miarpumMyBaTH
gravel /'greval/ n rpasiii
drain /dremn/ v ocyuryBaTu, BIIBOAUTH BOY
vibration /vai breifon/ n BiOpais
align /o'lain/ v BUpIBHIOBATH; y3roIKyBaTu
install /in'sto:1/ v BcTanoBmtoBatu
gauge /gerd3/ n mupuHa KoJii, KoJis
concrete /' konkri:t/ n 6eTon
durability / djuvors biloti/ n MiITHICTB, TOBMOBIYHICTH
fasten /' fa:son/ v 3akpiruitoBaty, GikcyBaTu
track bed 6anactHa npuzma

1. Match each word to its correct definition by writing the letter (A-G) next to

the word.

1 gauge A to adjust or position something in a straight line or
correct position

2 maintain B a strong, hard material used in construction, made of
cement, sand, gravel, and water

3 drain C to make a surface flat and even

4 align D the ability of a material or structure to last a long time
without breaking or deteriorating

5 concrete E the prepared foundation of a railway track that supports
the rails and sleepers

6 durability F the width between the inner sides of the two rails on a
railway track

7 track bed G to remove excess water from an area to keep it dry and
prevent damage

8 level H to keep something in good condition by checking and

repairing it regularly
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2. Give the English equivalents to these words and word combinations using
the key vocabulary.

HiATPUMYBaTH HIMPUHA KOJIIi
BHUPIBHIOBATH MILHICTH
OCylIyBaTH TBEPAUMN
3aKpITLTIOBATH CKJIQTHUH
MIITPUMYBATH Oanact

Check your vocabulary! Say it in Ukrainian
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3. Make up collocations using the words from the box.

| the ground the sleepers  subgrade  movement parameters  vibrations

smooth
railway line
levelling
solid
reducing
install
technical

4. Complete these sentences using the appropriate word.
secured aligned levelling  drainage compacted  involves

1. Constructing a railway track ... several critical steps to ensure safety and
efficiency.

2. Initially, the ground is prepared through excavation, ... , and compaction
to create a stable foundation.

3. Subsequently, a layer of bottom ballast, typically medium-coarse sand, is
laid to provide ... and distribute loads.

4. Railway sleepers are then evenly placed on this ballast, ... with the track’s
centreline.

5. Steel rails are positioned atop the sleepers and ... using appropriate
fastenings.

6. Finally, top ballast is added and ... , followed by precise alignment and
levelling to ensure the track meets required standards.

5. Read the text and answer the comprehension questions below.

Construction of Railway Track

The construction of a railway track is a complex process that involves
careful planning, engineering, and skilled labour. It ensures a safe and efficient
route for trains, allowing for the smooth movement of passengers and goods. The
main components of a railway track include rails, sleepers (also known as ties),
ballast, and the subgrade. Each part plays a crucial role in maintaining the stability
and durability of the railway line.

The first step in railway track construction is site preparation. This involves
clearing the land, levelling the ground, and building a solid subgrade. The
subgrade is the foundation of the track, which must be stable and well-drained to
support the heavy loads of passing trains. Engineers conduct soil tests to determine
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the ground’s strength and stability. If necessary, they enhance the subgrade with
additional materials like gravel or sand.

After preparing the subgrade, the next step is to lay the ballast. Ballast
consists of crushed stones that provide a stable base for the sleepers and rails. It
helps in draining water, reducing vibrations, and distributing the load evenly across
the track bed. Proper compaction of ballast is essential to prevent track
deformation and maintain alignment.

Once the ballast is in place, workers install the sleepers, which support the
rails and keep them at the correct distance, known as the gauge. Sleepers are
typically made of wood, concrete, or steel, each with its own advantages. Concrete
sleepers are popular due to their durability and low maintenance requirements.

Rails are then laid on the sleepers and fastened using clips or bolts.
Engineers ensure the rails are perfectly aligned and levelled to provide a smooth
and safe ride. In high-speed rail construction, special care is taken to maintain
precision in track geometry to prevent derailments and improve passenger comfort.
Finally, the track is tested for safety and stability. Engineers use advanced
machines to check alignment, gauge, and other technical parameters. Once
approved, the track is ready for use.

The construction of railway tracks is a vital part of transportation
infrastructure. It requires detailed planning, precision engineering, and skilled
labour to ensure safe and efficient train operations. With the advancement of
technology, modern railway tracks are now more durable, safer, and faster than
ever before. [4; 12]

1. What is the main purpose of railway track construction?
A) To build roads for cars and buses

B) To ensure a safe and efficient route for trains

C) To create paths for pedestrians

D) To develop underground tunnels

2. Why is subgrade preparation important in railway track
construction?

A) It gives passengers a comfortable ride

B) It helps trains move faster

C) It provides a stable and well-drained foundation for heavy loads

D) It replaces the need for sleepers

3. What is the function of ballast in railway tracks?
A) To provide a stable base and drain water

B) To make trains move faster

C) To act as a decorative element

D) To replace sleepers
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4. Which material is commonly used for sleepers due to its durability?
A) Plastic

B) Wood

C) Rubber

D) Concrete

5. How do engineers ensure the rails are properly aligned and levelled?
A) By using a measuring tape

B) By fastening them randomly to the sleepers

C) By using precision engineering techniques and machines

D) By laying them directly on the ground

6. What is the final step in railway track construction?
A) Laying the ballast

B) Installing the sleepers

C) Fastening the rails

D) Conducting safety tests and inspections

7. How has technology improved modern railway tracks?
A) It has made them weaker but cheaper

B) It has helped construct faster, safer, and more durable tracks
C) It has eliminated the need for maintenance

D) It has increased the number of railway stations

6. Post-reading discussion.
1. Why is railway track construction considered a complex process?
. What is the function of the subgrade in railway track construction?
. How do engineers ensure the subgrade is stable enough to support trains?
. What are the main functions of ballast in railway construction?
. Why are concrete sleepers commonly used in modern railway tracks?
. How do engineers ensure that rails are properly aligned and levelled?
. What role does technology play in modern railway track construction?
. What is the initial step in the railway track construction process?
9. How do engineers enhance the subgrade if soil tests indicate insufficient
strength?
10. What is the purpose of testing the track after construction?

0N DN kB~ WD

7. Translate these sentences into Ukrainian.

1. Different methods, such as the telescopic method, are employed in track
construction to enhance efficiency and accuracy.

2. The use of high-quality materials in track construction is essential to
withstand the dynamic loads imposed by passing trains.
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3. Advanced surveying techniques are utilized to design track alignments
that minimize curves and gradients, ensuring efficient train operations.

4. The construction process must comply with stringent safety standards to
protect workers and future passengers.

5. Environmental impact assessments are conducted prior to construction to
mitigate potential ecological disruptions.

8. Translate these sentences into English.

1. o6 3amo6irT HAKOMHYEHHIO BOAM Ta MOKJIMBUM TOLIKOKEHHSIM
KOJI1i, yIIPOBAKYIOTh HaJICXKHI JIPEHaKHI CHCTEMU.

2. CyyacHa TexHIKa, Taka SK MAIlMHU JJs yKJIaJAaHHS KOJdii, MiABHUIILYE
€(hEeKTUBHICTh Ta TOYHICTH OYyAIBEIBLHOIO MPOIIECY.

3. 3axonM KOHTPOJIO SIKOCTi, BKJIIOYHO 3 PETYJSIPHUMH 1HCIEKI[ISIMU, €
HEOOX1THUMU IS M ATPUMKH IUTICHOCTI 3aJ1i3HUYHOI 1HQPaCTPYKTYypH.

4. EXoJI0T14HI aCIeKTH, TaKi sIK MiHIMI3allisl BINTUBY Ha MICIIEBI €KOCUCTEMH,
IHTErpyIOTh B Cy4acH1 NPAKTUKHA OyIIBHUUTBA 3AJ13HULb.

5. TlocTiiiHl TEXHOJOrIYHl AOCATHEHHS MPUBOAATH 10 OUIBII CTIMKUX Ta
€KOHOMIYHO €(DeKTUBHUX MPAKTUK OyI1BHUUTBA 3AJI3HUYHUX KOJIH.

9. Read the text and choose the correct answer (A, B, C or D).
Ballast

Railway track ballast is laid on the subgrade and under railway sleeper.
Ballast is used to hide the railway sleeper. According to the laying of the position,

ballast can 1) into two types, top ballast and bottom ballast.

Ballast functions are as follows:

— bear the pressure from railroad tie, and 2) them to the subgrade
evenly;

— fix the position of the sleeper and 3) the correct line and slope
for the track;

— exclude the rain around the railway sleeper, and prevent subgrade soils
deforming 4) wet;

— increase the elasticity of the track, so that rail can be quickly returned to
the original correct position after the rolling by the train;

— weed control in the railway track.

In order to ensure the safety of 5) railway operation, and
improve the strength of the roadbed, ballastless railway track is widely applied in
the modern railway track. Ballastless track can reduce the ballast clean and
maintenance, and use concrete 6) to replace ballast, railway sleeper and
subgrade. Ballast and ballastless railway track are the two typical railroad tracks.
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As a reliable support for train, railroad track bears the 7)

from

steel rails and keep them in right place. In a word, the railway track makes great
contribution to the train safety. [3]

1 | A be installed B be built C be crushed D be divided
2 | A arrive B lift C transfer D advance

3 | A maintain B stable C load D drain

4 | A despite of B according to C because of D against

5 | A well-drained B high-speed C solid D additional

6 | A site B sleeper C performance | D foundation
7 | A durability B load C aid D elasticity

10. Read the dialogue between two friends, then do the following tasks:

— highlight the terms in the text;

— give the synonyms to the words in bold;

— find in the text the connectors of sequence (words and word
combinations that express sequence of actions or events).

Discussing Railway Track Construction

Alex: Hi Jamie, I’ve been reading about railway track construction. It seems
like a complex process.

Jamie: It is indeed. The process involves several critical steps to ensure
trains operate safely and efficiently.

Alex: What’s the first step in building a railway track?

Jamie: The initial step is site preparation. This includes clearing the land,
levelling the ground, and constructing a solid subgrade to support the track.

Alex: The subgrade acts as the foundation, right?

Jamie: Exactly. A stable and well-drained subgrade is essential to bear the
heavy loads of passing trains.

Alex: After preparing the subgrade, what’s next?

Jamie: The next step is laying the ballast, which consists of crushed stones.
Ballast provides a stable base, aids in water drainage, reduces vibrations, and
evenly distributes the load across the track bed.

Alex: And then the sleepers are installed on top of the ballast?

Jamie: Yes, sleepers are placed on the ballast to support the rails and
maintain the correct gauge. They can be made of wood, concrete, or steel, with
concrete being popular for its durability and low maintenance.

Alex: Once the sleepers are in place, the rails are laid and secured, correct?
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Jamie: That’s right. The rails are positioned on the sleepers and fastened
using clips or bolts. Ensuring the rails are perfectly aligned and levelled is crucial
for a smooth and safe ride.

Alex: s there a final step before the track is ready for use?

Jamie: Yes, the final step involves testing the track for safety and stability.
Engineers use advanced equipment to check alignment, gauge, and other technical
parameters. Once everything meets the required standards, the track is approved
for operation.

Alex: It’s fascinating how much planning and precision go into constructing
railway tracks.

Jamie: Absolutely. It’s a meticulous process that ensures the safe and
efficient movement of trains, benefiting both passengers and freight transport.

11. Role-play.

1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.

2) After the role-play, each student in your pair should summarize the key
points in his/her own words using connectors of sequence from the table below.
Use questions to guide your partner to pay attention to the sequential steps
involved in railway track construction:

What is the initial step in railway track construction?

After site preparation, which component is laid down next?

What is the purpose of installing sleepers during track construction?

Which step involves ensuring the rails are properly aligned and levelled?

What is the final step before a newly constructed railway track is ready for
use?

CONNECTORS OF SEQUENCE

First of all First of all, we need to gather all the necessary materials before
starting the project.

The second | The second point is that proper training is essential for all team
point is members to ensure safety.

Next Next, we should allocate specific tasks to each team member based
on their expertise.
Then Then, we'll establish a timeline to monitor the progress effectively.

After that After that, we can begin the initial phase of the project, focusing
on foundational work.

Before that | Before that, it’s crucial to conduct a comprehensive risk
assessment to identify potential challenges.

Finally Finally, w’ll review the completed work to ensure it meets all
quality standards.

In the end In the end, our goal is to deliver a project that exceeds client
expectations.
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12. Write a text describing the process of preparing the site and installing the
railway track and sleepers.

When writing, follow a clear structure, organize the essay into three main
parts: Introduction (introduce the topic and explain why track construction is
important); Main Body (describe the process step by step); Conclusion
(summarize the importance of proper track installation). Include important railway
terms, for example: trackbed, ballast, sleepers, rails, fasteners, alignment,
tamping. Try to describe the process step by step using linking phrases for
describing technical processes. The phrases in the table below help organize
explanations clearly and logically.

1. Phrases for Starting the Process | 4. Phrases for Describing
o First, the process begins with... | Simultaneous Actions

o At the first stage, ... o At the same time, ...
o The process starts with... o Meanwhile, ...
o The first step is to... o During this stage, ...

o In addition, ...
2. Phrases for Adding the Next Step | 5. Phrases for Explaining Results

e Next, .../ Then, ... e Asaresult, ..

o After that, ... o Consequently, ...

o The next stage involves... o This leads to...

o At this stage, ... o Therefore, ...

o Following this, ...
3. Phrases for Explaining Purpose | 6. Phrases for the Final Stage
or Function o Finally, ...

o This step helps to... o In the final stage, ...

o The purpose of this stage is ... o The process ends with...

o This allows the system to... o After completion, ...

e Asaresult, ...
e This ensures that...
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Unit 4

Railway Sleepers

Share your ideas:
What is the main purpose of railway sleepers?
What materials used to make railway sleepers?

Key Vocabulary:

lifespan /'laifspan/ n TepMiH XXUTTS

longitudinal /lond31 tju:dinl/ adj no3moBxkHii
lateral /'laetorsl/ adj Giunnii

timber /'ttmbo/ n nepeBuHa

susceptibility /so septo biloti/ n cipUHHATINBICTD
decay/d1 ke1/ n po3knaganHs; v po3kinaaatu(cs)

pest /pezt/ n MIKiTHUK

infestation / infe sterfon/ n 3apakeHHs

resist /r1' zist/ v npoTUCTOSTH

surpass /sa'pa:s/ v nepeBepiryBaTu

longevity /lon d3eviti/ n TOBroBIYHICTh, TOBTOIITTS
facilitate /fo'siliteit/ v moneruryBaTu, cipuatu
robust /rou 'bast/ adj minaui

rot /rot/ n THUTTSA

corrosion /ko rov3on/ n Kopo3is

rubber /'rabs/ n ryma

ongoing /'pn govly/ adj TpuBarOUMiA
expenses /1k spensiz/ n BUTpaTu

1. Match each word to its correct definition by writing the letter (A-G)

next to the word.

1 corrosion

2 facilitate
3 lifespan

4 robust
5 susceptibility
6 infestation

7 resist

8 surpass

A to exceed or go beyond something in amount, degree,
or quality

B chemical reaction causing material deterioration

C to make something easier or less difficult

D the period during which something exists or functions
E to oppose or fight against something

F the state or condition of being vulnerable or sensitive
to something, especially to disease, influence, or attack
G the invasion or infection of a substance, object, or area

by pests, parasites, or unwanted organisms
H strength of resistance to decay or damage
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2. Give the English equivalents to these words and word combinations using

the key vocabulary.

TIOJICTIITYBATH
MepeBEPITYBATH
OIHPATHCS
JIOBT'OBIYHICTD
BUTpaTH

TEPMIH KUTTS

KOpPO3is
PO3KIIaTaHHS
MIK1THUK
OIYHUH
THUTTSA
JepeBUHA

Check your vocabulary! Say it in Ukrainian

s
&.,,-’»'& :fa

Check your vocabulary! Say it in English
RPN

¢
& &
0~ oAl "v &,&Q NS
B LI O %
CATAGRY
R
RS S RGNS IRINEIY
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3. Make up collocations using the words from the box.

installation stability sleepers the load regular maintenance
vibrations requirements

distribute
providing
absorb
necessitate
labour-intensive
concrete
maintenance

4. Complete these sentences using the appropriate vocabulary word.
lifespan  surpass infestation facilitate robust

1. The ... nature of the metal made it prone to corrosion in humid environments.
2. The preservation techniques helped ... longer storage of the materials.

3. Regular maintenance helped extend the structure's ... beyond expectations.

4. The ... weakened the wood’s natural resistance to decay.

5. The treatment helped ... previous durability records.

5. Read the text and answer the comprehension questions below.

Railway Sleeper Types and Their Properties

Railway sleepers (Br En), commonly referred to as ties (Am En), are
fundamental to railway track systems. They perform several critical functions, such
as maintaining the correct gauge by holding the rails at the appropriate distance,
ensuring trains operate safely and smoothly. Additionally, sleepers distribute the
load from the rails to the underlying ballast or ground, providing essential stability
to the track structure. They also absorb vibrations generated by moving trains,
which helps prolong the lifespan of track components, and offer both longitudinal
and lateral stability, keeping the track properly aligned and secure.

Various materials are utilized in the manufacture of railway sleepers, each
presenting distinct advantages and disadvantages. Wooden sleepers, traditionally
crafted from timber, are relatively easy to install and handle. However, they have a
shorter lifespan and necessitate regular maintenance due to their susceptibility to
decay and pest infestations.

Concrete sleepers, on the other hand, are renowned for their durability and
minimal maintenance requirements. They resist weathering effectively and offer a
long service life, though their substantial weight can make installation more
labour-intensive.
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Steel sleepers provide strength and longevity surpassing that of wooden
sleepers and are lighter than their concrete counterparts, facilitating easier
installation. Nonetheless, they can be prone to corrosion if not adequately
maintained.

Composite sleepers, made from recycled materials such as plastics and
rubber, are environmentally friendly and resistant to rot and corrosion, but their
higher initial cost compared to traditional materials can be a drawback.

The selection of sleeper material depends on several factors, including load
requirements, environmental conditions, and budget constraints. Heavier loads
may require more robust materials like concrete or steel to ensure structural
integrity. In regions with high moisture levels, composite or concrete sleepers are
advantageous due to their resistance to rot and corrosion. While wooden sleepers
might offer a lower initial cost, their ongoing maintenance expenses can
accumulate over time, making them less economical in the long term.

In conclusion, railway sleepers are vital for the safe and efficient operation
of trains. A comprehensive understanding of the functions and characteristics of
different types of sleepers is essential for making informed decisions regarding
railway construction and maintenance. [10]

1. What are the primary functions of railway sleepers?

A) To decorate the railway tracks

B) To maintain the correct gauge, distribute load, absorb vibrations, and
provide stability

C) To signal approaching trains

D) To connect different railway stations

2. Which material used for sleepers is noted for being environmentally
friendly but has a higher initial cost?

A) Wood

B) Concrete

C) Steel

D) Composite

3. Why might concrete sleepers be considered less convenient despite
their durability?

A) They are prone to pest infestations

B) They require frequent maintenance

C) Their substantial weight makes installation more labour-intensive

D) They are susceptible to corrosion

4. In regions with high moisture levels, which types of sleepers are

advantageous due to their resistance to rot and corrosion?
A) Wooden and steel sleepers
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B) Concrete and composite sleepers
C) Steel and concrete sleepers
D) Wooden and composite sleepers

5. What is a potential drawback of using steel sleepers?
A) They are heavier than concrete sleepers

B) They are difficult to install due to their weight

C) They have a shorter lifespan than wooden sleepers

D) They are prone to corrosion if not properly maintained

6. Which factor is NOT mentioned as influencing the choice of sleeper
material?

A) Aesthetic appeal

B) Load requirements

C) Environmental conditions

D) Budget constraints

7. What is the main disadvantage of wooden sleepers compared to other
types?

A) They are more expensive initially

B) They are too heavy, making installation difficult

C) They are susceptible to decay and pests, requiring regular maintenance

D) They are environmentally unfriendly

6. Post-reading discussion.

1. How do the materials used for railway sleepers impact the overall
performance and maintenance of railway tracks?

2. What are the environmental considerations when selecting materials for
railway sleepers, and how do composite sleepers address these concerns?

3. In what ways do regional climate and environmental conditions influence
the choice of sleeper materials in railway construction?

4. How does the weight of different sleeper materials, such as concrete and
steel, affect the installation process and labour requirements?

5. What are the economic trade-offs between the initial costs and long-term
maintenance expenses of various types of sleepers?

6. How do advancements in technology contribute to the development of
more durable and sustainable railway sleepers?

7. What role do railway sleepers play in ensuring passenger comfort and
safety during train operations?

8. How does the choice of sleeper material influence the noise and vibration
levels experienced in nearby communities?
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9. What are the challenges associated with recycling or disposing of old
railway sleepers made from different materials?

10. How do international standards and regulations affect the selection and
design of railway sleepers in global railway projects?

7. Translate these sentences into Ukrainian.

1. Railway sleepers are essential components that support the rails on a
track.

2. Traditionally, sleepers were made from wood, but now concrete and steel
are also common materials.

3. Concrete sleepers offer greater durability and require less maintenance
compared to wooden ones.

4. Steel sleepers are lightweight and resistant to decay, making them suitable
for various environments.

5. The primary function of sleepers is to maintain the correct gauge between
rails and distribute the load from trains.

8. Translate these sentences into English.

1. CydacHi KOMIO3UTHI LITMAJIX BUTOTOBISIIOTH 13 MepepoOJIeHUX MaTepialiB,
100 HaJaTH IM EKOJIOTIYHHX TIepeBar.

2. IlpaBuiibHa ycTaHOBKa Iuman 3a0e3nedye CTaOUIbHICTh Ta Oe3neKy
3aJII3HUYHOI KOJIi.

3. Perynspna iHCIEKIlS IIMajg JOMOMAarae€ BUSBIATH 3HOC Ta 3aroo0iraTu
MO>KJIMBHM HECTIPABHOCTSIM KOJIIi.

4. Bubip maTepiaity mimaji MOXe BIUTUBATH HA PIBEHb IIIyMY, III0 CTBOPIOIOTh
MO13/TH, SIK1 TPOXO/ISATh.

5. InHOBaIii B MU3aifHI MIMMajd CHOPHSIOTH PO3BUTKY OLIbIT €(PEKTUBHHX Ta
CTIMKHX 3aJII3HUYHUX CUCTEM.

9. Read the text below. Match choices (A-H) to (1-5). There are three choices
you do not need to use.

Why Are There Crushed Stones Alongside Rail Tracks

1.
Travelling by train is an amazing experience in fast-paced city life

nowadays. You get to witness the stunning views of nature, sprawling fields, cities
teeming with people, or endless stretches of land with no sign of any life
whatsoever. One more thing that you almost always see throughout your train-
journey are those small stones lying alongside the track on which your train races.
Have you ever given any thought as to why there are almost always stones
alongside a rail track?
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2.

To start with, the stones that you see lying close to the railway tracks are
collectively called track ballast. It basically forms the trackbed on which the rail
sleepers are kept. Track ballast is packed between the sleepers, in the areas below,
and on the sides of railway tracks. I can already hear the question beginning to
form in your head, what’s a rail sleeper?

A rail sleeper is a rectangular support that is usually kept perpendicular to
the tracks. Rail sleepers are known by a few other names too, like a railroad tie or a
crosstie. These are usually made of wood or pre-stressed concrete, although the
latter is more widely used today. The function of rail sleepers is to hold the rails
upright and properly spaced.

3.

It’s not like the construction crews put just any stone they find around the
tracks. That wouldn’t do the trick. For instance, if you put smooth, round pebbles
in the ballast, then they might roll or slide over each other when a train passes over
the tracks; therefore, they would fail at their main job — providing solidarity to the
tracks. Given that fact, you need stones of a specific type that won’t move around
too much, except by kids chucking stones near the tracks, of course!
In order to guarantee that the stones stay in place, they use sharp and edged stones
in the ballast. Interesting, huh?

4.

In fact, the track ballast serves a number of purposes. First of all, it makes
sure that tracks stay in place when super-heavy trains roll by on them. It also plays
an instrumental role in keeping any vegetation in check that might grow around the
tracks (and make the ground beneath the tracks weaker). Another important aspect
of track ballast is that it seals out any water that may be around the tracks to
actually reach the tracks on a regular basis. That doesn’t mean the ballast
completely insulates the tracks from water, which would be impossible, but it does
facilitate water drainage around and beneath the tracks so that water doesn’t stay
near the tracks and compromise the solidarity of the ground.

5.

The excessive use of railway lines for transportation poses a threat to the
buildings in the areas near the tracks due to the immense vibrations the tracks
experience when a high speed locomotive moves over them. Also, the loud noise
that is produced when a train moves rapidly also the tracks is also a nuisance to the
surrounding areas.

In order to minimize these vibrations, a fairly simple clamping technique is
employed using a dynamic vibration absorber. It consists of EPDM or Ethylene
Propylene Diene Monomer rubber because of its high resistance to heat, water and
other mechanical strains. As a result, the vibrations are reduced to a great extent

and the noise is also diminished to a bare minimum.
http://www.railroadfastenings.com/blog/functions-of-track-ballast.html
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A Functions of Track Ballast

B New Technique to Reduce Track Vibrations
C Performance Materials

D The Mystery of Trackside Stones

E Satisty the Requirements for Trackbed Ballast
F Why Specially Those Stones

G What Is Track Ballast

H Providing Water Drainage

10. Read the dialogue between two friends, then do the following tasks:

— highlight the connectors of opinion and reasoning in the text;

— give the synonyms to the words in bold;

— find in the text the words and word combinations that express
emotions.

Debating the Optimal Material for Railway Sleepers:
Concrete, Wood, Steel, or Composites?

Alex: In my opinion, concrete sleepers are the best choice for modern
railways.

Jordan: I see your point; however, I believe that wooden sleepers have their
own advantages, especially in terms of flexibility and cost.

Alex: That’s true to some extent. Nevertheless, concrete sleepers offer
greater durability and require less maintenance over time.

Jordan: [ agree that durability is a significant factor. On the other hand,
wooden sleepers are easier to install and handle due to their lighter weight.

Alex: While that’s a valid point, it’s important to consider that wooden
sleepers are susceptible to decay and pest infestations, which can lead to higher
long-term costs.

Jordan: That’s a fair argument. Conversely, steel sleepers provide a good
balance between strength and weight, don’t you think?

Alex: Indeed, steel sleepers are strong and relatively lightweight. However,
they can be prone to corrosion if not properly maintained, which might offset their
benefits.

Jordan: That’s a valid concern. In my view, composite sleepers might be
the optimal solution, as they combine the strengths of various materials and are
environmentally friendly.

Alex: I hadn’t considered that. Composite sleepers do seem promising,
especially since they resist rot and pests.

Jordan: Exactly. Moreover, they often utilize recycled materials,
contributing to sustainability efforts.

Alex: That’s a compelling point. Ultimately, the choice of sleeper material
should depend on specific project requirements and environmental conditions.
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Jordan: I couldn’t agree more. Each material has its pros and cons, and the
final decision should be based on a comprehensive assessment of all factors
involved.

11. Role-play.

1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.

2) After the role-play, each student in your pair should summarize the key
points of the text in his/her own words using the connectors of opinion and
reasoning, such as in my opinion, however, nevertheless, on the other hand, while,
conversely, indeed, in my view, exactly, moreover, ultimately, and I couldn’t agree
more to articulate the perspectives and rationale of both speakers.

Use questions to guide your partner:

What is the main purpose of railway sleepers?

What materials are used to make railway sleepers?

Why are concrete sleepers often chosen for modern railways?

What is a disadvantage of using wooden sleepers?

How do steel sleepers help in maintaining track stability?

What is an advantage of composite sleepers over traditional materials?

How does the choice of sleeper material affect railway maintenance?

12. Describe the peculiarities of every types of sleepers using information from
the read texts.

http://www.railway-fasteners.com/railroad-sleeper.html
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Unit 5

Rails

Share your ideas:
What are the primary functions of railway rails in train operations?
What materials are used to make railway rails?

Key Vocabulary:
multiple /' maltipl/ adj uncnennuit; MHOXKUHHUN
friction /' frikfon/ n Tepts
ensure /in’ [0:/ v 3a0e3neuyBaTu
meet requirements /mi:t r1' kwaromonts/ BiIlOBiJaTH BUMOTaM
double-headed rail / dabl "hedid reil/ nBorosioBa petika
feature / fi:tfo/ v Bktouatu (B cede); n 0COOIMBICTD
wear out /weor avt/ v 3HOITyBaTUCS
upper/lower table /' Apo/'lovo "tetbl/ BepxHs/HIKHS MOBEPXHS PEUKHU
deteriorate /d1 tiorioreit/ v moripuryBatucs
chair /tfea/ n miaknagka mija perky
bull-headed rail / bul "hedid re1l/ peiika 3 MacMBHOO TO1BKOIO
flat-bottom rail / fleet 'botom reil/ peiika 3 mupokoro migomBoIo 1]
rail foot /reil fot/ minomBa peiiku
web /web/ n mmiika peiiku
rest on /rest pn/ v ciupatucs Ha
resistance n /r1 zistons/ n ormip
alloy / &lo1/ v neryBatu
wear and tear /wear on ted/ 3HOC
withstand /w10 steend/ v BuTpumyBaTH
rolling stock /' roulm stok/ pyxomuii cknan
continuous welded rail /kon tmjuos ‘weldid re1l/ cyminpHa 3BapHa peiika
1. Match each word to its correct definition by writing the letter (A-G) next to

the word.
1 rolling stock

2 resistance

3 requirement
4 withstand

5 deteriorate

6 alloy

7 friction

A the force that opposes the relative motion or tendency of
such motion of two surfaces in contact

B to endure or remain unaffected by; to resist successfully

C the vehicles that move on a railway, including both
powered and unpowered vehicles such as locomotives, freight
cars, and passenger cars

D to become worse in quality or condition over time

E a necessity or condition that must be met or complied with

F a metal made by combining two or more metallic elements
to enhance strength and resistance to corrosion

G the opposition that a substance offers to the flow of electric
current or to other forces like motion
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2. Give the English equivalents to these words and word combinations using
the key vocabulary.

PYXOMUH CKJIa]a peiika 3 MaCMBHOIO TOJIIBKOIO
BIJIIIOBIJIaTH BUMOT'aM HIKHSI IOBEPXHS PEVKH
TepTs BUTPUMYBATHU
NOT1pUTYBaTUCS 3HOUTYBaTHUCS

pelika 3 MHUPOKOIO MiJOIIBOIO MIJIKJIaIKa T perKy

LIMKAKA PEUKHU CYIIJIbHA 3BapHa perka

Check your vocabulary! Say it in English

3mm"l‘ﬂ
slamoni e BMorasm G
migxraaxa mix pefiky oo BHTPHMYBATH
onip BHTDHMYBARTH Pefika 3 HPOKOIo ninomsoo

o MILTHYAT

imkJiagKa mix perKy onip BKIIIOUATH o

pedixa 5 mmpexom slavmsen “‘“"Y““"“'

,.,. .BKJDO‘!&TK °ﬂlP HK}KHH nonepxrm pemcn omp

DOBONATH o TR MMy BaTH

nor‘ly iyeat v(n. nu:monma'rn BHMONM omip @ MOTIPIIYBATHCH o BLANOBINATH BHAMOTAM

=IILIKJIAORa o »penlc miporias pedus

BKJI!O‘I&TH [ —- R S TOri prIynaTmes [Py no-cpuul pesan
nlinaime pedix llITpl!MyBITB
mizomma pcml e e
onip TEPTH outp " OITip omip
Wome i-lr- myna,ruca "pm ku-uu Doseprun pefia TePTH nixxnazws mia pefty TOPTR pyxoMID cxa o mmwm ‘,'m'.',’:,"::";‘:

PTSH i G OTIP MHOMKHHEHH MHOMKHHHHE 'repm
----- lnoxnnnnn > - .

PYXOMHMI cx.nan mizomma peiias mmlonm'a'ria' numor‘%l\g‘ MHOMCHHHII -
. o o BICIOOSRTH wl
PyXoMimii CKTaK "pefiica 3 IIHPOKOIO IiXONIBOIO . omip Tepra

Y PYXOMEA CRITRn u}.. sl petixy
Tepra B“TPHMYQE‘WT;E,T;ET i SHOIIIYBaTHCH otie OIIIP oTIip

- Onlp" .ponlp o ep‘rﬂ omip BHTpKMYBa'rK TepTH nonpmynarncg

MHOIKHHEHH - oripmyssTscs SHOIIYBATHCS i wipeyoar

“omip PYXOMHH cKJran OEYEETEC" i nouBa PEHKH PE
- efixa 3 IONPOKON0 mzomM)o
e g o) g noﬁbmyﬁamca _moripmysatiics
0 B PR Lo o 7T R

BKJIIO'(&TH

Check your vocabulary! Say it in Ukrainian

...... upper table
ensure PP ““ raliing steck

rall multl le detenorne feature

‘wearWear and tear. waa N @3 t,ran
web detériorate mee L

upper table feature "'“".'El.fm
icee Wearis ENLSUY @ S web e
meet ensure

multlple flat bott : mensure ‘grithstand
™ Seion .&n r“ rail foot h]]-headed Tail-ie meet

¥ “‘9 ...... ! }l’tllltlnl:c
sarflat-Dottom:rail-=-

Souble-heoded ¥

=y Itipl olling stock i 3007
“Z'doublezheaded-rail oy
o ens

S sure lnce! . wear and lear vtpact on 8110 ensure
rcst on ll f t'mcel l’all rail foo X reSt on feature

t
withstand 3" meet Tailrailmeet
wearchair:= l'lCt:lO fictioe
double-headed rail™ resistance o rest on
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ehairrolling stock = chair resxstance e

esiere  fiat bottom rail ~=
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Pay attention to the terminology:

amopmuszayisi amortization, wear and tear, damping
3Hoc wear and tear, wearing out
cmomnenns fatigue, weariness, wear and tear

3. Make up collocations using the words from the box.

process the rail’s lifespan  the rail’s resistance ~ wear and tear
on the sleepers  train wheels pathway

smooth
guiding
extend

rests directly
enhancing
manufacturing
minimizing

4. Complete these sentences using the appropriate vocabulary word.
decades  faster  derailments  functions  stresses

1. Unlike some other uses of iron and steel, railway rails are subject to very
high ... and are made of very high quality steel.

2. It took many ... to improve the quality of the materials, including the
change from iron to steel.

3. Minor flaws in the steel that may pose no problems in other applications
can lead to broken rails and dangerous ... when used on railway tracks.

4. By and large, the heavier the rails and the rest of the track work, the
heavier and ... the trains these tracks can carry.

5. Rail service life is the period during which a rail can safely and effectively
perform its intended ... before requiring replacement.

5. Read the text and answer the comprehension questions below.

Rail Designs

Railway rails are fundamental components of railway infrastructure,
providing a stable and smooth pathway for trains. They serve multiple essential
functions, including supporting and guiding train wheels, distributing loads to the
track foundation, and ensuring minimal friction between the wheels and the track.

Historically, various rail designs have been developed to meet specific
requirements. Double-headed rails, used in the early stages of railroad
development, featured identical upper and lower tables. This design aimed to
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https://en.wikipedia.org/wiki/Derailment
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Train

extend the rail’s lifespan by allowing inversion when the upper surface wore out.
However, it was discovered that the lower table also deteriorated due to contact
with the chairs, making this design less effective over time.

Subsequently, bull-headed rails were introduced, characterized by a larger
head and a narrower foot. This design required chairs to hold the rails in place,
adding complexity to the track structure.

In modern railway systems, flat bottom rails (also flat-bottomed rails, flat-
footed rails), also known as Vignoles rails, have become the standard. Designed by
French engineer Charles Vignoles, these rails have a flat base that rests directly on
the sleepers (ties), offering advantages such as ease of installation and
maintenance. The flat base provides a stable platform, enhancing the rail’s
resistance to lateral forces.

Modern rails are typically made from high-quality steel alloys to withstand
the substantial stresses imposed by heavy and fast-moving trains. The
manufacturing process has evolved over time, transitioning from iron to steel to
enhance durability and performance. The selection of rail type and material is
crucial for the safety and efficiency of railway operations. Proper rail design and
maintenance ensure that trains can travel smoothly at high speeds while
minimizing wear and tear on both the rolling stock and the track
infrastructure. [12]

1. What is one of the primary functions of railway rails?

A) To increase the speed of trains

B) To support and guide train wheels

C) To reduce the weight of trains

D) To decorate the railway tracks

2. Why was the design of double-headed rails eventually considered less
effective?

A) The upper surface wore out too quickly

B) The lower table deteriorated due to contact with the chairs

C) They were more expensive to produce

D) They were difficult to install

3. What additional component did bull-headed rails require for proper
installation?

A) Nails

B) Chairs

C) Bolts

D) Clips

4. Who designed the flat-bottomed (Vignoles) rails that are standard in

modern railway systems?
A) George Stephenson
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B) Isambard Kingdom Brunel
C) Charles Vignoles
D) Robert Stephenson

5. What is a notable advantage of flat-bottomed rails over previous
designs?

A) They are lighter in weight

B) They require fewer maintenance checks

C) They rest directly on the sleepers, simplifying installation

D) They are more aesthetically pleasing

6. Why are modern railway rails made from high-quality steel alloys?
A) To reduce manufacturing costs

B) To withstand substantial stresses from heavy and fast-moving trains
C) To make the rails more flexible

D) To improve the appearance of the tracks

7. How does proper rail design and maintenance benefit railway
operations?

A) It allows trains to travel smoothly at high speeds while minimizing wear
and tear

B) It increases the weight capacity of trains

C) It reduces the need for skilled labour

D) It shortens the length of railway tracks

6. Post-reading discussion.

1. What are the primary functions of railway rails in modern train
operations?

2. How did the design of double-headed rails aim to extend their lifespan,
and why did this design prove less effective over time?

3. What were the characteristics of bull-headed rails, and how did their
design impact the complexity of track structures?

4. Why have flat bottom (Vignoles) rails become the standard in modern
railway systems, and what advantages do they offer over previous designs?

5. How has the material composition of railway rails evolved from the early
days of rail transport to the present, and what factors have driven these changes?

6. In what ways does the selection of rail type and material influence the
safety and efficiency of railway operations?

7. What role does proper rail maintenance play in ensuring smooth and safe
train travel, and what are the potential consequences of neglecting rail upkeep?

8. How do modern steel alloys used in rail manufacturing contribute to the
durability and performance of railway infrastructure?
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9. What are the challenges associated with transitioning from older rail
designs to modern standards, and how have railway systems addressed these

challenges?

10. How do advancements in rail design and materials reflect broader
technological progress in engineering and materials science?

7. Read the text and choose the correct answer (A, B, C or D).

To enhance the 1)

a smoother ride, decreased maintenance 4)

Continuous Welded Rail

and performance of railway tracks, modern
systems often employ continuous welded rail (CWR). In CWR, standard rail
2) are welded together to form seamless tracks that can extend for
several kilometres. This approach reduces the number of 3)
, and the capability to

support higher train speeds.

The manufacturing process of these rails has evolved significantly over time.
Advancements in metallurgy and rolling techniques have enabled the production of
5) rail sections, reducing the number of joints and further enhancing
track stability. For instance, modern rolling mills can 6)
meters in length, which are then welded together to create continuous tracks.

In summary, modern railway rails, characterized by their robust steel
composition and advanced design features such as flat-bottom profiles and
continuous welding, play a crucial role in supporting the efficiency, safety, and

, leading to

rails up to 130

7) of contemporary rail transport systems [10].
1 | A durability B longevity C ballast D lifespan
2 | A heights B effects C sections D lengths
3 | A joints B tracks C components D foundations
4 | A purposes B surfaces C requirements | D loads
5 | A more powerful B longer C smoother D safer
6 | A assemble B create C process D produce
7 | A heavily B represent C reliability D secondary

8. Translate these sentences into Ukrainian.

1. Rails are used in a wide range of industries, from transportation to
construction, and made in many different shapes, sizes, and materials.

2. Modern rails are typically made from steel and come in a range of
different shapes and sizes, depending on their intended use.

3. Modern railway rails are essential components of contemporary rail
infrastructure, designed to support the substantial demands of today’s high-speed
and heavy-load train operations.

4. These rails are typically manufactured from high-quality steel, providing
the necessary strength and durability to withstand significant stresses.
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5. A prevalent type of rail in use today is the flat-bottomed rail, also known
as the Vignoles rail.

6. This design features a broad base that rests directly on the sleepers,
offering stability and simplifying the installation process by eliminating the need
for additional support structures.

9. Translate these sentences into English.

1. CrasieBi peliKM € HEB11’ €MHOIO YACTUHOIO 3aJII3HUYHOI 1HQPACTPYKTYpH.

2. BoHU yTBOPIOIOTH OCHOBY, IO SIKIH PyXarOThCs 3aJII3HUYHI TPAaHCHIOPTHI
3aco0u, 3abe3neuyroun 0e3nedHi Ta eHeKTUBHI TePEBE3EHHS.

3. IcHye kinbKa pI3HUX THUIIIB PEHOK, 3alie’KHO BiJ 3aCTOCYBaHHS Ta
crieniuiku MICIIEBOCTI.

4. TpancnopTHI pelKku MPU3HAYEHI JUIsl YTPUMaHHS BaroHiB abo Moi3/miB Ha
MPaBUILHOMY MapIIpyTi.

5. IxHs KOHCTpYKIIis 3a6e3Meuye JOCTATHIO CTAOIIBHICTD 1 MIlTHICTS.

6. TpaHcrIOpTHI peliKM BUKOPUCTOBYIOTh K ISl MACAKUPCHKHUX, TaK 1 JJIs
BaHTA)XHUX 3aTI3HUYHUX TIEPEBE3CHb.

10. Read the dialogue between two friends, then do the following tasks:

— highlight the terms in the text, then some commonly used words;

— give the synonyms to the words in bold;

— find in the text the words and word combinations that express
comparison.

Discussing the Evolution and Types of Railway Rails

Alex: ’ve been reading about the history of railway rails. Did you know that
the earliest rails were made of wood?

Jordan: Really? I always thought they started with metal.

Alex: Initially, they were wooden but were later reinforced with iron straps
to reduce wear and friction.

Jordan: Interesting. So, when did they transition to fully iron rails?

Alex: Around the mid-18th century. The Coalbrookdale Iron Works began
producing cast iron rails in 1767, which marked a significant shift in rail design.

Jordan: [ see. And what about the different rail designs over time?

Alex: One notable design was the double-headed rail, which had identical
upper and lower surfaces. The idea was to invert the rail when the top wore out,
but this wasn’t very effective because the bottom also deteriorated.

Jordan: That makes sense. Were there other designs that followed?

Alex: Yes, the bullhead rail came next. It had a larger head and a narrower
foot, requiring chairs to hold them in place.

Jordan: And what about modern rails?

Alex: Today, flat-bottomed rails, also known as Vignoles rails, are standard.
Designed by Charles Vignoles, they rest directly on the sleepers, simplifying
installation and maintenance.
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Jordan: It’s fascinating how rail design has evolved to improve durability
and efficiency over time.

Alex: Absolutely. The advancements in materials and design have been
crucial for the development of modern railways.

11. Role-play.

In pairs, practice the dialogue from the previous exercise. Then perform it in
front of the class or in breakout groups.

Use questions to guide your partner:

How did the design of double-headed rails aim to extend their lifespan, and
why was this approach eventually deemed ineffective?

What distinguishes bull-headed rails from double-headed rails, and what
additional component did their design necessitate?

Why have flat-bottomed (Vignoles) rails become the standard in modern
railway systems?

How has the material used in manufacturing railway rails evolved over

time? What are the benefits of using high-quality steel alloys in modern

rails?

Why is the selection of rail type and material crucial for railway operations?

How does proper rail design and maintenance contribute to train

performance?

12. Describe the peculiarities of every types of rails using information from
the read texts. What are their advantages and disadvantages?

Advantages Disadvantages
Dubble-headed rail
Bull-headed rail
Flat bottom rail
[ 1 4 Flat Bottom |
Bull Headed Rail
| Double . | Rl J R )
| Headed Rail | //_\ . e \l
e g |
{ \ ? | 1
' J
'\ R B /' \ s // / \ ’/

| | | | [\

https://www.world-of-railways.co.uk/techniques/what-is-flat-bottom-rail
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Unit 6 Rail Fastening System

Share your ideas:
How often do railway spikes need to be inspected and maintained?
What functions do fasteners have on railway?

Key Vocabulary:
fastener /' fa:sono/ n ckpimtoBanbHa AeTallb; KPITICHHS
spike /spaik/ n kocTiIb
screw /skru:/ n rBUHT
rail anchor /re1l "@nko/ ankep petiku
tie plate /ta1 plert/ ctsbxna mutactuna syn baseplate n / 'bersplert/
single shoulder tie plate [ smgl Jouldo 'tar ‘plert] omHOpeObOpaHa TiAKIaAKA
double shoulder tie plate [ dabl foulds 'tar ‘plert] nBopebopaHa miakIaaka
rail chair /re1l tfea/ peitkoBa migkmaaka
rail clip /re1l klip/ knema pelikoBa

rail clamp /re1l kleemp/ 3aTuckau peiiku

rail pad /re1l ped/ npoknaaka nigpeiikona

rail joint /re1l d30int/ cTukoBa HakIaAKa; CTUKOBE 3’ €THAHHS PEHOK

integrity /in'tegriti/ n UiIICHICTD

buffering /' baform/ n amopruzanis

vibration /var'breifon/ n BiGpartis

alleviate /o'li:viert/ v monermyBaru

residual /r1'zid3uol/ adj 3anumnikoBuii

hot-pressed spring steel /hot prest spriy sti:l/ rapsiuenpecoBana npy>kxuHHa CTajib
insert /in’s3:t/ v BcTaBmsITH

1. Match each word to its correct definition by writing the letter (A-G) next to

the word.
1 spike

2 screw
3 tie plate
4 rail clip

5 rail clamp
6 rail joint

7 integrity

8 to insert

A a metal or composite connecting plate used to join the ends
of two rails, creating a continuous track

B to place or fit something into another thing, typically to fill a
space or gap

C a fastening device, often made of metal, used to secure rails
to railroad ties (sleepers), ensuring track stability

D a flat steel plate positioned between the rail and the sleeper
(tie), distributing the load and securing the rail’s position

E the state of being whole, undivided, or in sound condition

F a metal fastening device that uses rotational force to secure
materials together, often providing greater holding power

G aresilient fastening component that holds the rail in place on
the tie, allowing for slight movements and reducing vibrations
H a device used to hold two components tightly together, often
used in rail systems to maintain alignment and stability
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2. Give the English equivalents to these words and word combinations using
the key vocabulary.

CTHKOBA HaKJIaJKa 3aTHCKA4 PEeHKH
3HWKYBaTH BiOpariiro NpOKJIaJKa MiApeiikoBa
oJIHOpeOOpAHA MiIKIIaIKA CTUKOBE 3’ €JTHAHHS pEHOK
CKpITUTIOBAJIbHA JICTAb TMOJICTIITYBATH IUIABHUH PyX
TBUHT KOCTHJIb

Check your vocabulary! Say it in Ukrainian

.....

nlpd

o C lampai,;"éhp

.flamp fastener
rml anchor ,,, d“l vibration

clamp
insert |,
Llnmp

.....

rml psd

Raviate mtcgrlly ";I
it llc plalc bUfferlng reWc

--nzll anchor ™

i baseplate
clip Screw © SCrew
fastener """"

rail pad”

rml chair < resxdual - alleviate
wrail anchorc,a,’,,
"""" e résidual

“tie ‘plate::
e hot presst.d spring steel
rm chaxr 224 clamp b, ffer insert g Clip o xll_l{l_‘l)
“baseplate mtegr ity.. rall chalr

Lr reSldual oo e auewate maerl

ra ul joint

Check your vocabulary! Say it in English

peitcons i

I‘BHHT o

CTHKOBA nm?}nca IIBOPe50p.IIHa nunc.namca

TRIART

=1 y MOBa npox.namcam;,;;
KOCTH JTh,.. 0xuopeGopaus minkaamm = BCTABJISITH X
X TTHRORA RAK) M-w;. r

HH' | T CHICTE o
a&ncm q 5

.CBHHT ryMoBa INpOKJauKa _ 3&THC}§

m.mcnxcrb
KJieMa:
TBHHT

ulJllCHICTL
BeTaDANTIC 3ATHCKAY PCHKH g TBHHT PeHKOBa IIi IKIaIKA =

pemcona IILOKJIaaKa

BCTADANTYE
3RTHITKOBEIY & v, ‘oaHOpeBOPIHA i IKAAIKA ABOPEBOPIIA LI AAIR op ,,,.m.\o'.T"'.,

;‘LW;IIOJlel‘IIIYBaTHIi?’,TT’..T"’“.-

i IKJIaIKa m;iﬁéuxi')""“iim ;CTHKOBa HaKJIaaKa ™

----------

BCTas HOJIermIyBaTH
KOCTHJIb
O 3a.nr;mlc03nn KocTims
T e 'ln:ucn migpefixopa AT KOCTIUIL nOJIermyBaTﬂ

KoeTim.
FyMDNa IpoK TR TyMOBA HPOKNAIKS

Pay attention to the terminology:
cmuxoega Haknaoka rail joint, fishplate, joint bar, splice bar
petikosa nioxknaoxa tie plate, baseplate
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3. Make up collocations using the words from the box.

system  end-to-end lifespan  reduction rail and sleeper
the gauge the line

connection between
railway fastening
vibration
deformation of
to maintain

joint rails
prolong the

4. Complete these sentences using the appropriate vocabulary word.
holding  consist of  are placed to retain  to bolt

1. Rail joint a metal or composites connecting plate used ... the ends of two
rails into a continuous track.

2. Compression clip fastenings ... a spring steel clip provided with a
projection which fits into the tie plate punching and a heat-treated hook which
fastens the springs to the tie plates.

3.The bolts ... in the slots of standard single or double shoulder tie plates
and the units may be tightened with a hand wrench or mechanical bolt tightener.

4. The screw spike is advantageously used for ... the tie plate securely to the
track tie also in many instances to anchor the rail to track ties.

5. The principal points of divergence from standard track construction are the
use of double-shoulder tie plates secured to the ties by independent spiking and the
use of special fastenings ... the movement of the rail.

5. Read the text and answer the comprehension questions below.

Fastening the Rails and Sleepers

Fasteners are used for fixing rails to railway sleepers. It is also a very
important component of railway track. Most commonly seen fasteners include
spikes, screws, rail anchors, tie plates, chairs, etc. Various types of fasteners have
been used over the years. Other track materials like rail clip, rail clamp, rail pad,
rail joints also belong to railway fastening systems.

The main functions of the rail fastening system are as follow:

— effectively guarantee the reliable connection between rail and rail, rail and
sleeper;

— maintain the continuity and integrity of the rail to the most;

— prevent the horizontal and vertical movement of the steel rail relative to
the sleeper, ensure the normal gauge;
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— fully exert the buffering and vibration reduction performance under the
power of the locomotive and vehicle to delay the accumulation of residual
deformation of the line. [9]
Tie plate '
Tie plate, also calling baseplate, is an
irreplaceable component in fastening
the rails and sleepers, and it provides a
solid foundation of the rails and
reduces the abrasion damage of the
sleepers. With the help of rail spikes
and other fastening components, rail tie
plates can fix the rail tracks properly
and prolong the service life of rails and
sleepers.
Rail clip
Rail clip is used to fix the railroad track
to underlying baseplate and sleepers.
The clamping force by rail clips helps
to maintain the gauge and prevent the
rail from moving in the vertical and
horizontal direction relative to the
sleeper. One extensively used type of
rail clip is an elastic rail clip made of
hot-pressed spring steel. Its energy
produced at elastic deformation can
alleviate the vibration and shock when
trains moving.
Rail clamp
The main application of rail clamps is
for cranes. For the installation method,
they can be divided into bolted rail
clamps and welded rail clamps.

Rail pad

Rail pad or railway rubber pad, is a
material available to decrease the
vibration transmitted from the rails to
the sleeper or subgrade. It is inserted in
between the rail and baseplate or
sleeper.
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Rail joints

Rail joint is usually called fishplate,
commonly known as the joint bar, is a
component that joint rails end-to-end.

https://railroadrails.com/owleg/maipas-of-railroad-track/

1. What is the primary purpose of railway fasteners?
A) To connect train cars together

B) To fix rails to railway sleepers

C) To signal train movements

D) To control train speed

2. Which of the following is NOT mentioned as a common type of
railway fastener?

A) Spikes

B) Screws

C) Rail anchors

D) Bolts

3. What is one of the main functions of the rail fastening system?
A) To increase train speed

B) To signal approaching trains

C) To maintain the continuity and integrity of the rail

D) To monitor weather conditions

4. How does an elastic rail clip made of hot-pressed spring steel benefit
railway tracks?

A) It reduces noise pollution

B) It alleviates vibration and shock when trains are moving

C) It simplifies the installation process

D) It decreases the need for regular maintenance

5. In what context are rail clamps primarily used?

A) For passenger trains

B) For high-speed railways

C) For cranes

D) For underground subways

6. Where is a rail pad typically inserted in the railway track structure?
A) Between the rail and the sleeper
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B) Between two connected rails
C) Between the sleeper and the ballast
D) Between the rail and the train wheel

7. What is another term commonly used for a rail joint?
A) Tie plate

B) Rail pad

C) Rail clip

D) Fishplate

6. Post-reading discussion.

1. What are the primary functions of railway fasteners in maintaining track
stability?

2. How do different types of fasteners, such as spikes and screws, contribute
to the overall integrity of railway tracks?

3. In what ways do rail clips help maintain the correct gauge and prevent rail
movement?

4. Why is hot-pressed spring steel commonly used in the manufacturing of
elastic rail clips?

5. What role do rail clamps play in crane operations, and how do their
installation methods differ?

6. How do rail pads contribute to reducing vibrations transmitted from rails
to sleepers or the subgrade?

7. What is the purpose of rail joints (fishplates), and how do they ensure the
continuity of the rail?

8. How does the design of a rail fastening system prevent horizontal and
vertical movement of the rail relative to the sleeper?

9. In what ways does an effective rail fastening system enhance the safety
and efficiency of railway operations?

10. How do advancements in rail fastening technology impact the
maintenance requirements of railway infrastructure?

7. Translate these sentences into Ukrainian.

1. When the train is running, rail joints (railway fish plates) play an
important role in connecting and fastening rails as well as keeping the integrity of
rails.

2. While the speed and load of rails are increasing, it requires a higher
performance to the property of rail joints.

3. A rail joint can connect two rails with six bolts. Relying on the up and
down shoulder slopes and the fastening with rails, it can support the large load
during the train’s runtime, the fretting wear and other complex stresses.

4. Rail baseplates are used not only to support the rails, but also to hold the
entire rail fastening system.
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5. Tie plate always works with anchor bolts or spikes by taking the load of
the rail and transferring part of the load to the sleepers, with a flat smooth support
surface to ensure vertical alignment and keep the rail on the correct rail gauge line
system.

8. Read the text and choose the correct answers (A, B, C, D).

Keep the Correct Rail Gauge
Consider of the force caused by 1) of passengers and the train,
the rail may deviate from the original track slightly. It is tie plates together with
sleepers which 2) the rails tightly so that the trains can run safely on

the tracks. It is also vital for the railway workers 3)
railroad regularly, especially for the 4)
fastening accessories after using for a period of time.
Railroad tie plates can evenly 5)

and repair the

of rail spikes, tie plates or other

the weight of the train, cargo

or passengers. The use of tie plates helps to reduce the 6) between the
rails and ties, and makes the sleepers last longer. With tie plates, the rails can bear
the pressure evenly so that they can maintain a smoother surface.

Rail tie plates play an important role in securing the safety of railway and
passengers. It has the function of supporting the rails and protecting the sleepers.
AGICO can provide you with high quality and 7) rail tie plate and all
of our products are inspected by a full set of inspection facilities in quality centre.
Both standard and customized rail base plates are available according to your
drawing and sample.

http://www.railjoint.com/rail-fasteners/tie-plate.html

1 | A the kilogrammes | B the weight C freight D cargo

2 | A facilitate B invert C fasten D carry out

3 | A to inspect B to tighten C to fit D to fix

4 | A aligning B treatment C compression | D replacement
5 | A alleviate B require C distribute D hold

6 | A manufacture B friction C design D application
7 | A reliable B quantifiable C breakable D winnable

9. Translate these sentences into English.

1. Kpinnenus peiiok QpikCyroTh pelKu A0 Mimal, 3a0e3Mneuyoun CTa0lIbHICTh

Kouii.

2. HamexHi cHCTeMH KpIIJICHHS IMMATPUMYIOTh TPABHIBHY IIUPHHY Ta
BHUPIBHIOBAHHS KOJIII.

3. Enactuyni

3aTUCKAYl

CIPUYMHEHI MPOXOKEHHSIM TOT3/11B.
4. TlommpeHi KpirIeHHsS peHOK BKIIFOYAIOTh KOCTHIII, 3aTHCKaYi Ta OOJITH.

perioKk JIoroMararTh TOMVIMHATH  BiOpaiiii,
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5. Tlpoxnaaky mia peWKH pPO3MINIYIOTh MDK PEHKOI Ta MINANOK s
3MEHILEHHS 3HOCY Ta IIyMY.

6. Hanexxne oO6cimyroByBaHHs KpIIUIEHb PEHOK € HEOOX1THUM AJis Oe3MmeyHOoT
poOOTH 3aJTi3HHUIII.

7. 1llo6 3a0e3neunTH HaJIE)KHE BUKOPHUCTAHHS 3aJi3HUYHOIO 00JIaJHAHHSA,
HaM MOTPIOHO Yac BIJ Yacy MPOBOJUTH TEXHIYHE OOCIYTOBYBAHHS PEHKOBUX
3’€JHaHb, 11100 MOKPAILIUTH SKICTh 1 YHUKHYTH aBapiu.

10. Read the dialogue between two friends, then do the following tasks:
— highlight the verbs in the text and give the synonyms to them;
— find terms in the text and explain their meanings.

Discussing the Railway Fastening System

Alex: I’ve been reading about railway infrastructure lately. Could you
explain what a railway fastening system is?

Jordan: Sure! A railway fastening system secures the rails to the railroad
sleepers, ensuring the tracks remain in place and maintain the correct gauge.

Alex: What components make up this system?

Jordan: It includes various parts such as rail spikes, screws, tie plates, rail
clips, rail clamps, and rail joints. Each component plays a specific role in
maintaining track stability.

Alex: I’ve heard of rail spikes. What exactly are they?

Jordan: Rail spikes are large nails with offset heads used to secure rails and
base plates to wooden sleepers. They help keep the rail in gauge and prevent lateral
movement.

Alex: And what about tie plates?

Jordan: Tie plates are steel plates placed between the rail and the tie. They
distribute the load and hold the rail at the correct gauge, enhancing stability.

Alex: How do rail clips differ from rail clamps?

Jordan: Rail clips are resilient components that hold the rail in place on the
sleeper, allowing slight movements and reducing vibrations. Rail clamps, on the
other hand, are devices used to hold two components tightly together, often used to
maintain alignment and stability in rail systems.

Alex: What role do rail joints play in the fastening system?

Jordan: Rail joints, also known as fishplates, are metal or composite
connecting plates used to join the ends of two rails, creating a continuous track.

Alex: Are there different types of fastening systems used worldwide?

Jordan: Yes, various types have been developed over the years. For
instance, the Pandrol clip is a commonly used heavy-duty clip that fastens rails to
the underlying baseplate.

Alex: How have these systems evolved over time?
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Jordan: Initially, railways used simple spikes and chairs to secure rails.
Over time, more advanced systems like elastic rail clips and baseplates were
developed to enhance durability and performance.

Alex: Why is it important to have a reliable fastening system?

Jordan: A reliable fastening system ensures track stability, maintains the
correct gauge, reduces maintenance costs, and enhances the safety and efficiency
of railway operations.

11. Role-play.

1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.

2) After the role-play, summarize the key points in your own words using
the texts from this unit.

3) Now work in pairs. One plays the role of an engineer presenting railway
fasteners, and the other is a student asking questions to gather comprehensive
information on railway fastening system. Use questions to guide your partner to
pay attention to the function of every type of fastening involved in railway track
construction:

What are the key components of a typical railway fastening system?

How does each element contribute to track stability?

Could you explain the primary functions of a railway fastening system?

Why is fastening system crucial for rail infrastructure?

What specific types of rail fasteners are best suited for our railway
infrastructure?

How do these fasteners perform under various environmental conditions?

12. Describe the process of railway joint using information from the texts.

Steel Rail @ AGICO GROUP
Railway Fish Plate
7

~ Fish Bolt

Rail Te Plate " Railroad Spike

Railway Sleeper Ballast

http://www.railway-fasteners.com/news/railway-track-parts.html
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Unit 7 Freight and Passenger Railway Cars

Share your ideas:
Why is rolling stock considered essential for modern economies?
In what ways do railway cars support sustainability and reduce road congestion?

Key Vocabulary:
rolling stock /'rovliy stok/ pyxomuii ckian
car /ka:/ n BaroH; aBToMOOLIb
carry /'keri/ v nepeBo3uTH, HECTH
coach /kout[/ n macaxxupcbkuii BaroH; Mi>kMiCbKui aBTO0yC
carriage / 'kerid3/ n Baron; kapera
arrangement /o reind3mont/ n po3ranryBaHHs; JOMOBJIEHICTb
common /' komon/ adj nommpeHuid, CriaIbHUN
amenity /o' mi:nati/ n 3py4HiCTb, KOMPOPT
seating coach /'si:tig kout[/ macaxxupchbKuid BaroH 13 CUASTYUMHU MICISIMU
sleeping car /'sli:pi ka:/ cnanbHumii Baron
dining car /'damniy ka:/ Baron-pecropan
observation car / pbzo veifon ka:/ ornsnoBuii Baron
freight car / freit ka:/ BaHTa)XxHMI BaroH
boxcar /'boks ka:/ n kpuTHii BaHTa)XHUI1 Baron
flatcar /' fleet ka:/ n nnarpopmuauit Baron
tank car /'tenk ka:/ nucrepna
hopper car /'hops ka:/ Baron-xomnep
gondola car /'gondsls ka:/ Baron-ronmona
refrigerated car /1 fridzorertid ka:/, reefer /'ri:fo/ pedpmxeparopuuii Baron
elements /'elimonts/ n Hemoroaa
be designed /bi di' zaind/ OyTu cripoekToBaHUM, Ipu3Havatucs (for smth, to do)
cylindrical /s1 lindriksl/ adj nuninapuanuit
sloped floor /sloupt flo:/ moxuna miasora
discharge door /dis tfa:d3 do:/ po3BaHTaxXyBanbH1 ABEP1
perishable / perifabsl/ adj mBuUaKONICYBHUI
versatility / v3:s0'tiloti/ n yHiBepcalibHICTh, 6aratopyHKI1OHAbHICTh

1. Give the English equivalents to these words and word combinations using
the key vocabulary.

MPOMUCIIOBUN PO3BUTOK MEPEBE3CHHSI MACAKUPIB 1 TOBAPIB
E€KOHOMIYHE 3POCTaHHS 1 CTA0UTHHICTh | YIPABIIHHSA 3TI3HUYHOIO CHCTEMOIO
MPU3HAYCHUN JJIS1 IEPEBE3EHHS piBeHb KOM(OPTY 1 3pydHOCTEN
1HHOBAIIITHA POJIb MoTpeOyBaTH 3aXUCTY

PYXOMUH CKJIaj MoxXuJjia mijuiora

crieliajyii30BaHi BaroH! pPO3BaHTaXyBaJIbHI JBEPI
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2. Match each word to its correct definition by writing the letter (A-G) next to

the word.
1 freight car

2 boxcar

3 flatcar

4 tank car

5 hopper car

6 gondola car

7 refrigerated car

8 observation car

carry

flatca:

carry

ﬂatcar

caitCary

arrang

be desxgne

Gak rylmdncalcar

‘coach

coach

A a railcar with a flat, open platform used for carrying large
or heavy loads.

B a type of freight car with a closed structure used for
transporting general cargo.

C a specialized railcar equipped with refrigeration to
transport perishable goods.

D a freight car designed with an open-top and sloped floor
for easy unloading of bulk materials like grain or coal.

E a railcar with large windows designed for passengers to
€njoy scenic views.

F a freight car that is enclosed but has open-top sides,
typically used for transporting bulk materials.

G a general term for any railcar used to transport goods and
materials.

H a cylindrical railcar designed to carry liquids such as
chemicals, fuel, or milk.

Check your vocabulary! Say it in Ukrainian

common .

pcnshablc

wicar D@ dcsxgncd

- m.,g,mﬂ.?cyl‘n‘lﬂ‘.?al v g flatcar.

SGarCoal hcart

r foped 1l versatility amenil yl”'rnl
ﬂatcar . sloped ﬂoor p rrr-hnbl bc d)e51g‘ncd
ey carrlage
Ldrl‘ldgt
common - ;

amemty
ement'zsach -

,» arrangement flatcar arrangement P“’“hdmt‘

_versatility ‘ “amenity_
versatlllty carriage
cYél:l(};;,cal LU uh Ca S carry b
C sloped floor
common Al
% COMINOn crcar

«common

Pay attention to the terminology:

sacon car, couch, carriage, wagon

noeana nozooa elements, unfavourable weather conditions, poor weather
railroad car, railcar (dmerican and Canadian English)
railway wagon, railway carriage, railway truck, railwagon, railcarriage,
railtruck (British English and UIC)
train car, train wagon, train carriage
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Check your vocabulary! Say it in English

BATOM-POCTOPAR

- BaroH-xomep. Py R
K BarOH-xon p __TOXMLNA minjora
......... i BAHTANKHHM 5. o KPHTHA BAHTAKHAA
s BATOH-TIIAT(POPM IWicTEpHa

re KpiTHa n.nna.«mm
poaaan’rax(yna.nbl-n ABEP1-“ paroH-roHI0JIa " e , “‘
mmu uru*rtpopu

mm'repna OT'JISAIIOBHMH saron-nnargopy -
TACTEpHA BarOH-xone nacaxcupcbm-m Baron uHCTepH o \n.:omm

BaroH-pecToOpaM coannauft BATOH-TOHIO.JIA osus pepREepaTORIIA BiroR-yonep BAHTEXHEA ul{‘raxﬁ[{ﬂ
or xmxomsi
wernIlaCAKHPCHKHH BaroH -
OHCTEepHAa

s IIACAIKHPCHKHMMA BATOH 77 BaroH-pecTopaH Bal‘OH ronno.na

Barom gamep

“orimnomn BATOH-PECTOPAH caisus

TACANHPCRENT RATOR

"t IOXHIIA mn.nora ' cniaThHmE o BATOH-TOHIO0JIA":

SHORE RN DU THE BAaHTAMKHHH -
OI'JIH,IIOBHH pe I? axcysansui x SN moXHMJIa mixJiora-

SEiNEn CTT@ JTHIAP Pebpikepatopint
pe(bpn)lceparopm(u KPHTHIA BaBETANCHHA “; - cnaJIBHHH
"BaHTaJKHHH = BaHTAKHHN

PO3BAHTAKYBAILHI ABEPi e BarOH pCCTOpaH
'BaroH-xomep - pcd:pnmcpmopnm« Sra

naro:

3. Make up collocations using the words from the box.

from the elements transportation needs specialized cars to transport people
by gravity picturesque landscapes meals and beverages

a variety of
designed
to offer
routes through
protection
to unload
to meet

4. Complete these sentences using the appropriate vocabulary word.
to transport  unloading temperature protection long distances

1. Freight cars are essential for transporting goods over .... including raw
materials, consumer products, and industrial equipment.

2. A boxcar is one of the most common types of freight cars, used to carry
packaged goods that need ... from weather conditions.

3. Tank cars are designed ... liquids such as oil, chemicals, and milk safely
across rail networks.

4. Hopper cars have sloped floors and discharge doors, making them ideal
for ... bulk materials like coal, grain, and sand.

5. Modern refrigerated cars help transport perishable goods, such as fruits,
vegetables, and dairy products, by maintaining a controlled ... inside.
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5. Read the text and answer the comprehension questions below.

Designation of Railway Cars

Rolling stock is a backbone of modern economies, enabling efficient
transportation of goods and people while promoting sustainability and industrial
development. Its continued innovation and expansion play a key role in shaping
economic growth worldwide.

Rolling stock refers to all the vehicles that move on a railway track,
including passenger cars, freight cars, locomotives, and specialized rail vehicles
excluding the infrastructure like tracks, stations, and signalling systems.

Railway transportation utilizes a variety of specialized cars designed to
efficiently carry passengers and freight. Understanding these different types is
essential for appreciating how rail systems operate.

Passenger Cars

Passenger cars, also known as coaches or carriages, are designed to transport
people comfortably and safely. Key types include:

Seating coaches are the most common passenger cars, providing seating
arrangements for travellers. They are typically divided into classes, such as first
and second class, offering varying levels of comfort and amenities.

Equipped with beds or berths, sleeping cars allow passengers to rest during
overnight journeys, enhancing comfort on long-distance trips.

Dining cars function as onboard restaurants, offering meals and beverages to
passengers during their journey.

Featuring large windows or open-air sections, observation cars provide
scenic views, enhancing the travel experience, especially on routes through
picturesque landscapes.

Freight Cars

Freight cars, or goods wagons, are designed to transport various types of
cargo. Common types include:

Boxcars are enclosed cars used to transport general cargo that requires
protection from the elements, such as packaged goods and machinery.

Flatcars are open-deck cars ideal for carrying heavy or oversized loads like
machinery, vehicles, or construction materials that do not require enclosure.

Tank cars are cylindrical cars specifically designed to transport liquids,
including chemicals, petroleum products, and food-grade liquids.

Hopper cars have sloped floors and discharge doors, making them suitable
for transporting bulk commodities like coal, grain, or ore that can be unloaded
easily by gravity.

Gondola cars are open-top cars with fixed sides, used for transporting bulk
materials such as scrap metal, gravel, or sand.

Refrigerated cars (reefers) are insulated and temperature-controlled cars
designed to transport perishable goods like fruits, vegetables, or dairy products,
ensuring they remain fresh during transit.
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Each type of rail car is engineered to meet specific transportation needs,
contributing to the efficiency and versatility of rail systems worldwide. [11]

1. What is the primary purpose of railway transportation?
A) To transport only passengers

B) To efficiently carry both passengers and freight

C) To provide luxury travel for tourists

D) To replace road transportation

2. Which type of passenger car is best suited for long overnight
journeys?

A) Seating coach

B) Observation car

C) Sleeping car

D) Dining car

3. What is a key feature of observation cars?
A)They provide meals and beverages

B) They offer sleeping accommodations

C) They have large windows for scenic views
D) They transport heavy machinery

4. Which type of freight car is used for transporting liquids?
A) Hopper car

B) Gondola car

C) Tank car

D) Flatcar

5. What distinguishes a boxcar from other freight cars?
A) It has an open deck for large items

B) It is enclosed to protect cargo from weather

C) It 1s designed for transporting liquids

D) It has large windows for scenic views

6. Which type of freight car is best for transporting bulk materials like
coal or grain?

A) Hopper car

B) Observation car

C) Dining car

D) Tank car

7. What is the main function of refrigerated cars (reefers)?
A) To transport machinery and vehicles
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B) To ensure perishable goods stay fresh during transit
C) To provide comfortable seating for passengers
D) To store extra cargo for long-distance trips

6. Post-reading discussion.
1. What does the term “rolling stock™ include, and what does it exclude?
. Why is rolling stock considered important for the economy?
. What are the main types of passenger cars, and what are their functions?
. How do seating coaches differ from sleeping cars?
. What is the purpose of an observation car, and where is it used?
. What are freight cars designed for, and what are some common types?
. How do hopper cars help in unloading bulk materials more efficiently?
. What type of freight car is used to transport perishable goods?
. What distinguishes a boxcar from a flatcar in terms of design and usage?
10. How does the variety of rolling stock contribute to the efficiency of
railway transportation?

O 00 31O\ D K~ LI

7. Translate these sentences into Ukrainian.

1. Passenger cars are designed to transport people comfortably and safely,
with different types such as seating coaches, sleeping cars, dining cars, and
observation cars.

2. Boxcars are enclosed freight cars used for transporting general cargo that
needs protection from weather conditions, such as packaged goods and machinery.

3. Tank cars have a cylindrical shape and are specifically designed to carry
liquids like chemicals, petroleum, and food-grade substances.

4. Hopper cars feature sloped floors and discharge doors, making them ideal
for transporting bulk materials such as coal, grain, or ore.

5. Flatcars are open-deck railcars without sides or a roof, used for carrying
oversized loads like construction materials, vehicles, and heavy machinery.

8. Read the text and choose the correct answer (A, B, C or D).

What Is a Centerbeam Rail Car Used for?

A centerbeam railcar is specifically designed for 1) bundled
materials such as lumber, plywood, wallboard, fence posts, and other construction
supplies. Structurally, it is a type of flatcar featuring a central I-beam running
along its length, which helps 2) the cargo and keeps it securely in place
on both sides. This type of railcar can transport up to 200,000 pounds of
3) , making it an ideal choice for shipping large volumes over long
distances.

To ensure 4) and prevent tilting, a centerbeam railcar must be
loaded and unloaded evenly on both sides. This process, often performed with
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forklifts, maintains weight distribution and minimizes the risk of the car tipping

over. A key advantage of this design is that 5)

improves efficiency, reducing 6)

railcar.

loading and unloading
time and enabling quicker reuse of the

Centerbeam railcars offer a cost-effective and efficient way to transport
heavy freight. They are far more economical than trucks. In fact, a single train can

replace up to 300 trucks, significantly easing traffic 7)

and reducing

environmental impact and improving overall logistics efficiency. [11]

1 | A during B forcing C designing D transporting
2 | A introduce B stabilize C optimize D direct

3 | A components B materials C freight D wear parts
4 | A balance B surface C condition D load

5 | A powerful B perishable C simultaneous | D common

6 | A shipping B delivery C processing D producing

7 | A facilities B signalling C roundabout D congestion

9. Translate these sentences into English.

I. KoxeH Tun BaroHa po3poO0JIEeHWHA JUIsi [EBHOTO BHJAY BaHTaXYy,
3a0e3Mevyrour ONTUMaIbHI YMOBH JJISl IOTO MEepeBe3eHHS.

2. Ilpocta KOHCTpPYKIliE TOHJIOJ JO3BOJISIE€ JIETKO 3aBaHTAXXyBaTH Ta
PO3BaHTAXYBATH 1X — 3a3BUYail 3a JIOTIOMOTOIO KPaHiB.

3. [lepmi Baronu-ronaonu B [liBHiuHIN AMepuili 6ynu po3poouneni y 1830-x
pPOKax i BUKOPUCTOBYBAIINCS TIEPEBAXKHO JIJIsl IEPEBE3CHHS BYTULIISL.

4. Kputi BaroHu MOXXyTh MIEPEBO3UTH IIHPOKHUM CHEKTP BAaHTAXIB Y SIIIUKaX
abo Ha TiJJOHAxX, 30KpeMa marmip, JicoMarepiaiu, ynakoBaHI TOBapH, Hamoi Ta

KOPOOKH.

5. 3akpuTi XOmepu MarOTh BIAKPUTHI BEPX IS 3aBaHTAXKCHHS MPOAYKIIIT Ta
MOXWJTy TIAJIOTY, IO JTO3BOJISIE PO3BAHTAXKYBATH BAaHTAX Yepe3 HWKHI JIFOKHA 3a
JIOTIOMOT'OF0 CHUTH TSDKIHHSL.

10. Read the dialogue between two friends, then do the following tasks:

— highlight the terms in the text;

— give the synonyms to the words in bold;

— find in the text passive sentences. What is their role?

Discussing the Railway Cars
Alex: Hi, Emma! I’ve been reading about railway transportation, and I’'m
amazed by how important rolling stock is for the economy.
Emma: That’s true! Rolling stock includes all railway vehicles, like
passenger cars, freight cars, locomotives, and specialized rail vehicles.
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Alex: I see! But what’s the difference between passenger cars and freight
cars?

Emma: Passenger cars are designed to transport people comfortably, while
freight cars are used to carry goods and materials.

Alex: Interesting! What are the main types of passenger cars?

Emma: Well, there are seating coaches, which are the most common,
sleeping cars for long-distance trips, dining cars that serve meals, and observation
cars for scenic views.

Alex: I’d love to travel in an observation car! What about freight cars?
What types are there?

Emma: There are several! Boxcars carry general cargo, flatcars transport
oversized loads, tank cars are used for liquids, and hopper cars have sloped floors
for easy unloading of bulk materials.

Alex: Oh, I’ve seen hopper cars before! What about gondola cars?

Emma: Gondola cars are open-top wagons with fixed sides, perfect for
transporting materials like gravel, scrap metal, or sand.

Alex: That makes sense! And refrigerated cars — are they just for food
transportation?

Emma: Mostly, yes! Refrigerated cars, or reefers, are insulated and
temperature-controlled to transport perishable goods like fruits, vegetables, and
dairy products.

Alex: Wow! It’s impressive how railways use different cars for different
needs. No wonder trains are so efficient!

Emma: Exactly! Rolling stock plays a key role in global trade and helps
keep transportation sustainable and cost-effective.

11. Role-play.

1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.

2) Make up your own dialogue with your partner about types of railway
wagons, their functions, and their role for economy.

Use questions to guide your partner:

How do passenger cars differ from freight cars in terms of function and
design?

What are the main types of passenger railway cars, and what purposes do
they serve?

How do different types of freight cars contribute to efficient cargo
transportation?

How do specialized railway cars, such as tank cars and hopper cars,
enhance transportation efficiency?

What type of freight car is used to transport perishable goods?
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12. Fill in the table about importance of rolling stock for the economy.

Efficient Passenger Environmental Support for
transportation of mobility and and cost benefits | global trade and
goods connectivity supply chains

13. Analyse the types of railway wagons in the picture below. Which of them
are not mentioned in the text of this unit? Describe the peculiarities of every
type of rail cars using information from the Internet. What are their

functions?

Gondola

https://marline.ua/en/railway-platforms/
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Unit 8 Elements of Railway Car Construction

Share your ideas:
What construction elements of a railway car do you know?
What is the most important component of a railway car?

Key Vocabulary:
car body / 'ka: bodi/ ky30B Barona
underframe /' Andofrerm/, chassis /' [&si/ n pama Barona
support /so'po:t/ v miaTpumyBaTu
bogie /' bougi/ n Bi3ok (11B130K) BaroHa
wheelset /'wi:l set/ n xomicHa mapa
axle /'®ksl/ n Bich
suspension system /so’'spenfn 'sistom/ cuctema miBICKH
allow /o'lav/ v no3BossiTi
curve /k3:v/ n kpuBa, MOBOPOT
damage /'demid3/ n nomkompKeHHs
coupler /' kaplo/ n 3uennenHs; aBrozuen
buffer /'bafo/ n 6ydep
force /fo:s/ n cuna
braking system /'breikin 'sistom/ raneMiBHa cuctema
air brakes /eo 'breiks/ maeBMaTH4HI ranpma
electromagnetic /1 lektrovmag netik/ adj enexrpomMaruiTHUN
hydraulic brakes /har’dro:lik breiks/ rinpaBniyni ranbema

1. Match each word and word combination (1-8) to its correct definition
by writing the letter (A-G) next to the word.

1 coupler A the main structure of a railway car that houses passengers
or cargo
2 car body B a component that connects railway cars together to allow

them to move as a single unit
3 suspension system C a mechanical system that absorbs shocks and ensures
smooth movement of the train

4 underframe D a rigid bar that connects two wheels and allows them to
rotate together

5 support E the lower structural part of a railway car that provides
strength and stability

6 bogie F a framework that holds the wheels and axles, allowing the
car to move along the track

7 wheelset G a set of two wheels connected by an axle

8 axle H a structure or mechanism that helps distribute weight and

maintain balance
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2. Give the English equivalents to these words and word combinations using

the key vocabulary.

KOJIICHA Tapa
rajJibMiBHa CUCTEMA
TiApaBIivyHi TaIbMa
pama Barosa
CHCTEMA I1JIBICKH
[MHEBMATHYHI rajibMa

3a0e3mnedyBaT MIIHICTh
roJIOBHA KOHCTPYKIIis
3po0OJsieHuH 31 cTai
PO3MOJLISATH Bary
KOHTPOJIFOBATH rajbMIBHY CHITY
MEXaHIYHUN OpUcTpin

Check your vocabulary! Say it in Ukrainian

damage

awmepensin

o air brakes

underframe @+ eepis

s~chassis

= aysteen

wheelset

force

eleclmmaune( ic Inrcc

luowbuﬁerbuffcr

axle

chassis

bogy

. ]aé(l.

support

CUrVe...; %,
under(rame curve

buﬂ’er
pp heelset
OW
force ax]e suspensxon system iciromagr

undcrframr] air brakes l chassis_
bogy allow
curve

. buffer

allé“'\"irm,,;on

sipport

couplerd,w

axle g cwve

y hydraulic brakes g all' brakés' o.ﬁ}lppgg«st
T bOdy haSSI allow @ car body = axle:=-
“coupler  bogy gy S
é;{ectromagnetlc —allow wheelset . force
e coupler
Zunderframe..
b gyA _______ buffer
= suspension system curve ““de;’,{';ﬁf}: =
‘"::f:ebl'aklng syst cx rv#:)rnkmg sil:!:;;:,ne whcc)srl

buffer braking sy» u-m wrve

I Iﬂ
brakes h)dnn.h: bule- S

Check your vocabulary! Say it in English
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Bl(:b Gy q;< uxpu v
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3. Make up collocations using the words from the box.

comfort the foundation damage  tomove  arailway car
passengers together

protects

main structure of

serves as

reducing

ensuring passenger
allowing cars
link cars

4. Complete these sentences using the appropriate vocabulary word.
to absorb axles  attached smooth maintenance  to support

1. The underframe of a freight car must be strong enough ... heavy cargo
loads over long distances.

2. A damaged bogie can cause instability, making regular ... essential for
safe railway operations.

3. Engineers inspected the wheelset to ensure that the wheels and ... were
properly aligned.

4. The axle connects the wheels and allows them to rotate together, ensuring
... movement along the track.

5. The coupler mechanism allows train cars to be easily ... and detached
when forming a new train composition.

6. Modern trains use hydraulic buffers ... shocks and prevent sudden jolts
during braking.

5. Read the text and answer the comprehension questions below.

Main Elements of Railway Car Construction

Railway cars are designed to transport passengers and cargo efficiently while
ensuring safety and durability. Their construction consists of several key elements
that contribute to their strength, stability, and functionality.

The car body is the main structure of a railway car. It is usually made of
steel or aluminium to provide strength while keeping the weight as low as possible.
The body protects passengers and cargo from external conditions, such as weather
and impacts.

The underframe, or chassis, serves as the foundation of the railway car. It
supports the entire structure and distributes weight evenly. It must be strong
enough to withstand heavy loads and resist stress during movement.
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Beneath the car body, railway cars have bogies — movable wheel assemblies
that allow smooth movement along the tracks. Each bogie consists of wheelsets,
axles, and suspension systems, which help absorb shocks and ensure a stable ride.
Bogies also allow railway cars to navigate curves safely.

To connect multiple railway cars, couplers are used. These mechanical
devices link cars together, allowing them to move as a single unit. Buffers, placed
at the ends of cars, help absorb impact forces when trains start or stop, reducing
damage and ensuring passenger comfort.

A reliable braking system is essential for railway safety. Most modern trains
use air brakes, where compressed air controls braking power. Some railway cars
also have additional electromagnetic or hydraulic brakes to improve stopping
efficiency.

Freight cars are designed with features that suit specific cargo types. For
example, boxcars have enclosed walls to protect goods, hopper cars have sloped
floors for easy unloading, and tank cars are designed to transport liquids safely.

The construction of railway cars combines strength, stability, and efficiency
to ensure safe and effective transportation. Each component plays a crucial role in
the overall performance, making rail transport one of the most reliable and
sustainable modes of transportation in the world. [11]

1. What is the primary function of the car body in a railway car?
A) To connect multiple railway cars together

B) To provide strength and protection for passengers and cargo

C) To absorb shocks during movement

D) To control the braking system

2. What is the role of the underframe (chassis) in a railway car?
A) To reduce the weight of the train

B) To serve as the foundation and distribute weight evenly

C) To improve braking efficiency

D) To connect railway cars together

3. What components are included in a bogie?
A) Couplers and buffers

B) Wheelsets, axles, and suspension systems
C) Braking system and air compressors

D) Tank and hopper compartments

4. How do bogies help railway cars navigate curves?
A) By controlling the braking system

B) By absorbing impact forces

C) By allowing wheels to move smoothly along the tracks
D) By connecting multiple cars together
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5. What is the purpose of couplers in railway cars?

A) To absorb impact forces during braking

B) To link railway cars together and allow them to move as a unit
C) To improve the efficiency of air brakes

D) To help with shock absorption during movement

6. Which braking system is most commonly used in modern trains?
A) Hydraulic brakes

B) Mechanical brakes

C) Air brakes

D) Magnetic brakes

7. Why do freight cars have different designs?
A) To match the speed of passenger trains

B) To improve the durability of railway tracks

C) To transport different types of cargo efficiently
D) To reduce the overall weight of the train

6. Post-reading discussion.

1. Why is the car body an essential part of a railway car, and what materials
are commonly used to build it?

2. How does the underframe (chassis) contribute to the stability and
durability of a railway car?

3. What are the main functions of bogies?

4. In what ways do couplers and buffers improve the efficiency and safety of
railway transportation?

5. Why is a reliable braking system important for railway safety?

6. How do different types of freight cars (e.g., boxcars, hopper cars, tank
cars) meet specific cargo transportation needs?

7. Why is the weight distribution of a railway car important for its
performance and safety?

8. How does the design of railway cars contribute to the efficiency and
sustainability of rail transport compared to other transportation modes?

9. What technological improvements could further enhance the safety and
efficiency of railway cars?

10. In your opinion, what is the most important component of a railway car,
and why?

7. Translate these sentences into Ukrainian.

1. The car body, which is typically made of steel or aluminium, serves as the
outer shell of a railway car, protecting passengers or cargo from external
conditions such as extreme weather, impacts, and vibrations during movement.
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2. The underframe, also known as the chassis, plays a crucial role in the
overall structure of a railway car by evenly distributing weight and withstanding
the mechanical stress exerted during acceleration, braking, and turns.

3. Bogies, which are complex wheel assemblies positioned beneath railway
cars, consist of multiple components, including wheelsets, axles, and a suspension
system, all of which work together to ensure smooth movement and stability on the
tracks.

4. Each wheelset, consisting of two wheels fixed to a common axle, plays a
vital role in maintaining balance and ensuring that the railway car remains properly
aligned with the tracks throughout the journey.

5. Couplers, which are mechanical devices located at the ends of railway
cars, enable individual cars to be securely connected into a train, allowing for safe
and coordinated movement across long distances.

8. Translate these sentences into English.

1. bydepu, po3zramoBaHi crepeay Ta 333y 3ali3HAYHUX BaroHiB,
MOTJIMHAIOTH YJIapHI HABAHTAKCHHS, 1110 BUHUKAIOTH TIiJ] 9ac Pi3KOTO rajabMyBaHHS
ab0 MPUCKOPEHHS.

2. N'angpMiBHA cucTeMa, KA € OJHIEI0 3 HAWMBAXKJIMBIININX CHUCTEM O€3MeKU
3aJII3HUYHOTO TPAHCIOPTY, 3a3BHYAall BUKOPUCTOBYE MOBITPSHI, €JIEKTPOMArHITHI
a0b0 TiApaB/iyHI TajbMa JJI KOHTPOJIIO IIBHJIKOCTI MOi3Ja Ta 3a0e3nedeHHs
MJIaBHOT 3YITUHKH.

3. BanTaxkHi BaroHu cremiaibHO CKOHCTPYHOBaH1 JJi MEPEeBE3EHHS PI3HUX
TUIIB BaHTaXIB: KPUTI BAaroHW 3a0e3MeuyloTh 3aXWCT BiJl 30BHIIIHIX YMOB,
UCTEPHU OE3MEeYHO TPAHCHOPTYIOTh PIJMHUA, a XOIMEpPH JO03BOJSIOTH JIETKO
PO3BaHTAXyBaTH CUITydi MaTepiajy, TaKi K 3epHO a00 BYTLILIA.

4. KoHCTpYKIIisl 3a/Ii3HUYHUX BaroHiB OPIEHTOBAaHA HE JIMINIE HA MIIHICTS 1
JIOBTOBIYHICTh, & ¥ Ha MiABUIICHHS €()EKTUBHOCTI, aJ)Ke BUKOPUCTAHHS JIETKHX
MarepialliB Ta aepOJMHAMIYHOTO AW3aliHy J0MOMara€ 3MEHIIUTU CIOXUBAHHS
€HEprii Ta MOKPAIIMTH 3arajibHi MOKa3HUKHU POOOTH.

5. TloegHaHHs MILHUX MaTepiaiB, MEPEJOBUX IHXKEHEPHUX pILIEHb Ta
IHHOBAIIIHHUX CHUCTEM Oe3IeKu 3abe3reuye 3ai3HHYHUM BaroHaMm CTaTyc OJHOTO 3
HaNWOUIBII HAIMHUX 1 CTIMKUX BUJIB TPAHCIIOPTY Y CBITI.

9. Read the text below. Match choices (A-G) to (1-5). There are two choices
you do not need to use.
Suspension System

The suspension system in freight wagons is an essential part of the running
gear, as it plays a crucial role in ensuring support, stability, and 1)
In terms of classification, its components are generally divided into primary and
secondary suspension, depending on their position, connection, and function.

To begin with, the primary suspension is directly attached to the wheelsets
and consists of springs and dampers that are placed 2) . As a
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result, this setup guarantees stable movement, reduces track forces, minimizes
wear, and enhances performance when navigating curves. Moreover, its primary

function is 3) , thereby contributing to a smoother ride.
In contrast, the secondary suspension is not connected to the wheelset but is
instead 4) . Traditionally referred to as bolster springs, these

components are designed to absorb vibrations and minimize disturbances
transmitted from the track through the wheelsets and bogie frame. Consequently,
this helps to improve passenger comfort and cargo stability by reducing shock
impact and oscillations.

When it comes to materials, springs remain the most common choice for
suspension systems, with coil and flat springs being widely used. However,
modern bogie designs are increasingly incorporating alternative solutions such as
5) . Particularly in passenger wagons, these advanced
suspension technologies are employed to enhance ride comfort and optimize
performance.

A linked to both the car body and the bogie

B to isolate the bogie from short-wavelength track irregularities
C rubber elements, compressed airbags, or hybrid systems

D is directly influenced by the specific axle load of the vehicle
E smooth movement during rail transportation

F to control of the entire train

G between the bogie and the wheelset

10. Read the dialogue between two friends, then do the following tasks:
— highlight the phrases for agreement and disagreement in the text;
— find the terms in the text and explain their meanings.

Discussing the Construction of Railway Cars

Anna: [ believe the most important part of a railway car is its car body
because it protects passengers and cargo from external conditions. Would you
agree?

Mark: I see your point, but I’d say the underframe is just as important.
Without a strong chassis, the whole structure wouldn’t be able to handle the weight
properly.

Anna: That’s a fair argument. However, the car body’s material also affects
the train’s overall weight and durability.

James: | completely agree with you, Anna! If the body is too heavy, it could
impact fuel efficiency and speed. That’s why aluminium is often preferred over
steel.

Emma: I’m not sure about that. While aluminium is lighter, steel is more
durable and can withstand stronger impacts.
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Mark: That’s true, but let’s not forget the role of bogies. Without them,
railway cars wouldn’t be able to move smoothly or handle curves properly.

Anna: Yes, [ agree with that. The suspension system in bogies also plays a
major role in ensuring a comfortable and stable ride.

James: Absolutely! And speaking of smooth movement, couplers are also
essential. They allow railway cars to be connected securely, forming a single unit.

Emma: That makes sense. But don’t you think buffers are just as important?
They absorb impact forces, which improves safety when trains stop or start.

Mark: I completely agree! In fact, without buffers, there would be a higher
risk of damage or discomfort for passengers.

Anna: And of course, we can’t forget the braking system. Air brakes are the
standard, but some trains use electromagnetic or hydraulic brakes for better
efficiency.

James: Exactly! A well-functioning braking system is crucial for safety,
which is why modern trains rely on advanced braking technologies.

11. Role-play.

1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.

2) Below you have 5 false statements. With your partner, discuss them using
the phrases of agreement and disagreement given in the table.

1. The car body of a railway car is usually made of wood to ensure
flexibility and reduce costs.

2. The underframe of a railway car is not important for its stability and does
not affect weight distribution.

3. Bogies are fixed structures that do not move, making railway cars rigid
and difficult to navigate curves.

4. Couplers are not necessary for connecting railway cars, as they can move
independently without them.

5. Buffers are used only for decoration and have no role in absorbing impact
forces.

Agreeing with someone’s opinion: | Disagreeing or expressing a different
opinion:
I completely agree with you! [ see your point, but...
That’s a fair argument. However...
You’re right about that. I’'m not sure about that.
Absolutely!/ Exactly! That'’s true, but...
That makes sense. But don’t you think...?
I couldn’t agree more. That’s one way to look at it, but...

12. Describe the car body (see the picture on the next page) using information
from the read texts.
Source of the picture: http://www.eastrailway.com/plus/view.php?aid=213
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Unit 9 Wagon Bogies

Share your ideas:
What is the main function of a railway wagon bogie?
Why are wheelsets and axles considered essential parts of the bogie?

Key Vocabulary:
bogie /' bougi/ n Bi3ok (miaBi130K) BaroHa (Am En truck)
bogie frame /'bougi freim/ pama Bizka
side frame /said frerm/ 6oxoBa pama
overall performance /' ouvoro:l po'fo:mons/ 3aragpHa NPOAYKTUBHICTH
axle /'®ksl/ n Bich
axlebox /' &ksl boks/ n 6ykca (koprryc TiIIMITHAKA OC1)
bear /beo/ v BUTpUMyBaTu; HECTH
house /havz/ v BmillyBaTu, po3millyBaTu
bearing /'beariy/ n miammnHUK
rotate /rou 'teit/ v obeprarucs
load-carrying capacity /louvd 'kerim ko' pesoti/ BaHTaXOIIIHOMHICTh
primary suspension / praimori s9'spenfn/ nepBUHHA TiBICKa
secondary suspension /'sekondri so'spen/n/ BTopuHHa MiJIBiCKa
coil spring /koi1l sprim/ rBunTOBa pecopa
leaf spring /li:f spriy/ mucroBa pecopa
damper /'dempa/ n amopTH3aTOp
uneven /An'i:vn/ adj HepiBHUI
bolster /'bouvlsto/ n monepeuna 6anaka
beam /bi:m/ n Ganka
lubrication / lu:brt keifn/ n 3mamenHs
grease equipment /gri:s 1 kwipmont/ o0agHaHHS 17151 3MAIEHHS
rubber pad /' rabs pad/ rymoBa noayiika
cushion /'kufn/ n amopTHu3auiiina npoknaaka, moyika
disc brake /disk breik/ nuckose raapmo
air brake cylinder /eo breik 'silindo/ mHeBMaTH4YHUI TAIBMIBHUIN ITUIIHIP
pivot pin / pivot pin/, centre pin /'sento pin/ mBOPiHK Bi3Ka

1. Give the English equivalents to these words and word combinations using
the key vocabulary.

Oykca BHCOKAa BaHTAXXOIT JHOMHICTh
CHCTEMa 3MallleHHS monepevyHa Oayka
MHEBMATUYHUN raJbMIBHUNA HWIIHP IIBOPIHB Bi3Ka

OiuHa pama JIMCTOBA pecopa

NepBUHHA T1J[BICKa aMopTH3alliiiHa MPOKIagKa
BTOPHHHA IT1JIBICKA PO3MIIIYBATH HiITUITHUKU
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2. Match each word and word combination (1-8) to its correct definition by
writing the letter (A-G) next to the word.

1 primary suspension

2 coil spring

3 damper

4 secondary suspension
S bolster

6 grease fitting

7 air brake cylinder

8 load-carrying capacity

A a device that absorbs shock and controls unwanted
spring motion, improving ride quality

B the maximum weight or load that a component or
system can safely support

C the system of springs and dampers located between
the wheelset and the bogie frame

D a steel spring wound in a helical shape, commonly
used to absorb and store energy

E the system located between the bogie and the car
body, reducing vibrations and improving comfort

F a component in the air brake system that uses
compressed air to apply braking force

G a central cross beam in the bogie that helps support
the car body and distribute loads

H a small metal fitting that allows grease to be added
to lubricate moving parts

3. Make up collocations using the words from the box.

the wagon conditions fitted  the vehicle stopping power

performance the tracks

movement along

bogies are

overall

bear the load of

supporting the weight of
withstand operating
braking components ensure

4. Complete these sentences using the appropriate vocabulary word.

buffer  lubricant

cylinder  vibrations  braking  friction

1. Lubrication is essential to reduce ... between moving parts of the bogie.
2. The grease fitting allows maintenance workers to apply ... directly to the

axlebox.

3. A rubber pad is used between the suspension elements to absorb ... during

motion.

4. The cushion in the ... system helps to absorb shock during train coupling.
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5. The disc brake provides efficient ... by applying force directly to the
wheels.
6. The air brake ... activates the brake shoes when compressed air is applied.

Check your vocabulary! Say it in Ukrainian

i

- ?:
8 EE =0
0@ "% j;t{%osg‘%‘s‘gw' e bragy
~ox{8. B
i .90? ‘b 1”°er£2 Ezs.fs.\de
,1.5 £ ay P ,ste 0 '*m...\lﬂ nirng g
8}053’ ot -I.b’-‘ub ' “’ a-jgg»"’
e ‘7230 ¢t
552 a A P o Qg 6'51/0% y
T 00N @ Breaas Med f«.,tat 510
/4 »! g Q Se_e G e;\ =¥ 08
@ EEE TR d T
I 148 S8
lgg Qe :Wﬁfh'ovoc
=R“'"‘H~o"“ ,0§~'°
i aéé.g-\
; Bbean, 2 2
1915 8
CRGH A
0'\0 wil /s
® oo
Vi /gRie g
;‘em gE- =
%

Hinopins 853K
u-nrrm-nw

)
& g‘ v
"\ (1)

Bl

RS
% \
Puu a'Q "3

)
fe— 3'(.

2 gV Goxona paMa |
¥ " AT i zmmm |
¢ °‘° 0’&’9;9@ o , A Komcua napa

!
:

°
*° ’ “ % AMOPTIIATOP yome v Be
5‘9 6 DaneeTIA t\;nu ;z
L A
21
mcxosc ram-.uo/
0 & %‘

o‘ 3‘
81301{ 4{4 ,. ¢ ‘:,‘ﬁx
D”'r

" s PRI

pnn nhn

77



5. Read the text and answer the comprehension questions below.

Railway Wagon Bogies

A railway wagon bogie (or railcar truck, or trucks in American English) is a
complex structure that supports the wagon and ensures smooth, stable movement
along the tracks. A bogie may remain normally attached or be quickly detachable
(as in railway bogie exchange). Usually, two bogies are fitted to each carriage,
wagon or locomotive, one at each end. It combines several interconnected
components, each playing a specific role in the bogie’s function and overall
performance.

At the base of the bogie are the wheelsets, which include two wheels fixed to
a single element. These wheelsets are the direct contact point with the rails and
bear the load of the wagon. The axles are housed within the side frames of the
bogie, which provide structural support and keep everything aligned. The axlebox
(also known as a journal box or bearing housing in Am En) is the part that houses
the bearing, connecting the axle to the side frame of the bogie and allowing the
wheelset to rotate freely while supporting the weight of the vehicle. The axlebox
includes lubrication systems or grease equipment to maintain bearing performance.
Bearings in the railway sector are required to have exceptional load-carrying
capacity, superior safety performance, and high reliability to withstand demanding
operating conditions.

To connect the wheelsets to the bogie frame, a primary suspension system 1is
used. This usually consists of coil springs or leaf springs, often combined with
shock absorbers (dampers). This system reduces the impact of uneven tracks and
prevents excessive vibrations from reaching the wagon.

Above the side frames, a central beam called the bolster spans across the
bogie and connects to the wagon’s underframe through the secondary suspension.
This secondary suspension can include additional springs, rubber pads, or air
cushions, which help further reduce movement and increase ride comfort —
especially at higher speeds.

Pivot pin (also bogie pin or centre pin/pivot) is located at the centre of the
bogie, connecting it to the railway wagon body through a central point called the
pivot point or centre plate. When a train goes around a curve, the pivot pin allows
the bogie to turn slightly so the wheels can follow the curve smoothly without
derailing.

The braking components, such as air brake cylinders or disc brakes, are
usually mounted on or near the bogie frame. They work in coordination with the
wheelsets to ensure reliable stopping power.

All of these elements — wheelsets, axles, suspensions, frames, and brakes —
are combined in a carefully engineered design to ensure that the bogie provides
strength, flexibility, and safety. By working together, these components allow the
wagon to navigate curves, carry heavy loads, and maintain stability on various
types of tracks. [11]
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Secondary
Suspension
Spring

Part of car body

=
Bogemee//'~ N 7 S
r \ [ [am |
Primary ‘ ® Axle — ~ ] Axlebox
Suspension y ‘ J .
Spring Wheel Top of Rail

Passenger car suspension system showing the general arrangement and location of the primary
suspension springs on the axleboxes and the secondary suspension upon which the car body
rests. https://en.wikipedia.org/wiki/Bogie

1. What is the main purpose of a railway wagon bogie?
A) To improve the design of the car body

B) To support the wagon and ensure stable movement

C) To increase the speed of the train

D) To connect the locomotive to the freight car

2. What is included in the wheelset?

A) Two wheels attached to separate axles
B) A wheel and a spring

C) Two wheels fixed to a single element
D) A single wheel with a rubber pad

3. Which part allows the wheelset to rotate while bearing the vehicle’s
weight?

A) Side frame

B) Axle

C) Pivot pin

D) Axlebox

4. What is the function of the primary suspension system?
A) To connect the bogie to the car body

B) To stop the train during emergencies

C) To reduce impact and vibrations from the track

D) To house the axle and bearings

5. What role does the bolster play in the bogie construction?
A) It connects the wheelset to the axlebox

B) It links the bogie to the car through the pivot point

C) It supports the side frames from below
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D) It spans across the bogie and connects to the underframe via secondary
suspension

6. What does the pivot pin allow the bogie to do?
A) Stop the wagon quickly

B) Rotate freely inside the axlebox

C) Turn slightly to follow curves smoothly

D) Disconnect from the car during bogie exchange

7. Which of the following is NOT part of the secondary suspension?
A) Rubber pads

B) Coil springs

C) Air cushions

D) Additional springs

6. Post-reading discussion.

1. What is the main function of a railway wagon bogie?

2. How many bogies are typically used for one railway wagon or
locomotive?

3. What role do wheelsets play in the bogie’s construction and performance?

4. Where are the axles located, and what supports them structurally?

5. What is the purpose of the axlebox, and what does it contain?

6. Why are lubrication systems important in axleboxes?

7. What does the primary suspension system consist of, and what is its
function?

8. How does the secondary suspension contribute to ride comfort?

9. What is the pivot pin, and how does it help a train navigate curves?

10. Which braking components are commonly found on or near the bogie,
and what is their purpose?

7. Translate these sentences into Ukrainian.

1. A railway wagon bogie is a framework that carries the wheels and is
mounted under the wagon.

2. Each bogie typically includes two wheelsets connected by axles.

3. The axlebox houses the bearing and ensures smooth rotation of the
wheels.

4. Primary suspension with coil or leaf springs helps absorb shocks from the
track.

5. Secondary suspension, often made with rubber pads or air cushions,
improves ride comfort.
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8. Translate these sentences into English.

1. ITonepeuna Gayika — 11e UEHTpajdbHa OaikKa, sika 3’€IHY€ Bi30K 13 paMOIO
BaroHa.

2. lleHTpanbHUil MIBOPIHB Y LIEHTPI1 Bi3Ka J103BOJISIE HOMY ITOBEPTATHUCS, KOJIH
1013/ IPOXOIUTH ITIOBOPOTH.

3. 3manryBasibHe OO0JaJHAHHS BUKOPUCTOBYIOTh JUISl  3MalllyBaHHS
M1IIUITHUKIB 1 3MEHIIEHHS TEPTSL.

4. Ha Bi3kax yCTaHOBJIOIOTH T1JIpaBlliuHi a00 MHEBMATUYHI TajabMa s
0e3meyHoro Ta e(peKTUBHOIO rajibMyBaHHSI.

5. Yci KOMIOHEHTHM Bi3Ka TIpaIloloTh pa3oM, 1100 3a0e3nedyuTH
CTaO1IBHICTh, THYYKICTh 1 O€3IEKy Mij] 9ac 3aJi3HUIHOT eKCIUTyaTallii.

9. Read the text below. Match choices (A-G) to (1-5). There are two choices
you do not need to use.

Functions, Design, and Variations of Railway Bogies

1.
Bogies serve a number of purposes:

« supporting the body of the rail vehicle

« running in a stable manner on both straight and curved track

« 1improving ride quality by absorbing vibration and minimizing the impact of
centrifugal forces when the train runs on curves at high speed

« minimizing generation of track irregularities and rail abrasion.

2.

Instability can occur when a combination of bogie design, springing, vehicle
and bogie wheelbase, and track dynamics, cause the bogie to oscillate at high speed
— a phenomenon known as "hunting". If unchecked, derailment can occur. Cars
experiencing hunting are removed immediately once the defect is discovered. A
tendency for more than one vehicle to hunt will result in investigations with a view
to re-designing.

3.

Usually, two bogies are fitted to each carriage, wagon or locomotive, one at
each end. Another configuration is often used in articulated vehicles, which places
the bogies (often Jacobs bogies) under the connection between the carriages or
wagons.

4.

Most bogies have two axles, but some cars designed for superior riding
qualities or heavy loads have more axles per bogie. Heavy-duty cars may have
more than two bogies using span bolsters to equalize the load and connect the
bogies to the cars.

5.
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Usually, the train floor is at a level above the bogies, but the floor of the area
between the bogies may be lowered to increase interior space while staying
within height restrictions. Examples are container well cars, bi-level passenger

cars or stepless-entry, low-floor cars on railways with near-ground-level platforms.
https://en.wikipedia.org/wiki/Bogie

A Potential Benefits of Carbon Fibre

B Common Bogie Configurations

C Floor Design and Space Optimization

D Bogie Instability and Hunting Phenomenon
E Improving the Ability to Navigate Curves
F Functions and Purposes of Bogies

G Number of Axles and Load Considerations

10. Read the dialogue between two friends, then do the following tasks:
— highlight the verbs in the text, think about their functions;
— find the terms in the dialogue and explain their meanings.

Anna: Have you read about how important wagon bogies are in railway
systems?

Mark: Yes, I have! I didn’t realize how many components are involved in
just one bogie.

Anna: Exactly! The wheelsets and axles are the base, and they carry the
entire load of the wagon.

Mark: I agree. And I was surprised to learn how the axlebox supports the
wheelset while allowing rotation.

Anna: That’s right. Plus, the primary suspension system with springs really
helps reduce shocks from the track.

Mark: True, but I think the secondary suspension plays an even more
important role in ride comfort, especially at high speeds.

Anna: | see your point, but without the primary suspension, the bogie
couldn’t absorb the initial impact from the rails.

Mark: Fair enough. And don’t forget the bolster — it connects the bogie to
the wagon body through the secondary suspension.

Anna: Yes! And the pivot pin is crucial too — it lets the bogie turn when the
train goes around curves.

Mark: Absolutely. Without it, trains wouldn’t be able to navigate curves
safely.

Anna: And the braking system — disc brakes or air brake cylinders — really
ensures safety during operation.

Mark: Totally agree. All these elements work together to keep the train
stable, flexible, and safe on the tracks.
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11. Role-play.

1) In pairs, practice the dialogue from the previous exercise. Then perform it
in front of the class or in breakout groups.

2) After the role-play, each student in your pair should summarize the key
points of the topic Wagon Bogies in his/her own words. Use the following
questions to guide your partner.

How does the axlebox help ensure smooth movement of the wagon?

In what ways do primary and secondary suspension systems differ in
function?

What role does the bolster play in the construction of a bogie?

How does the pivot pin help the train navigate curves safely?

Why is a reliable braking system important in the bogie structure?

How do all the components of the bogie work together to improve safety and
comfort?

12. Describe the wagon bogie (see the picture) using information from the
read texts.

Centre pin
Wheelset

Side bearer (Axle and wheels)

Bogie bolster

Cast steel
side frame

Brake beam

Bolster springs

http://www.railway-technical.com/trains/rolling-stock-index-1/bogies.html
Picture: A standard American bogie used on freight cars in which the bolster sits on a pair of

twin coil springs to provide some level of damping for the vehicle resting on the two side
bearers. The bogie rotates around the centre pin to allow the bogie to negotiate curves.
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Unit 10 Braking System on Wagon

Share your ideas:
What types of braking systems on transport do you know?
Why is breaking system so important?

Key Vocabulary:
braking system /'breikin sistom/ raapMiBHA cucTema
incorporate /in'ko:poreit/ v BKIIto4aTH, MO€IHYBATH
represent / repri zent/ v mpeacTaBIsATH
advanced /od va:nst/ adj nepenoBuii, cydacHui
apply /o'plar/ v 3actocoByBatu
pressure brake shoe /' prefo breik [u:/ rambpmiBHA KOJIOKA T THCKOM
brake cylinder /breik 'silindo/ rambmiBHHI HUTIHAD
release /r1'li:s/ v 3BUIBHATH, BIJIITyCKaTH
disc brakes /disk breiks/ auckosi ranbma
mount /' maovnt/ v BCTAaHOBIJIIOBaTH, MOHTYBATH
electro-pneumatic /1 lektrov nju: 'maetik / adj enexrponHeBMaTHUHUI
precise /pr1 sais/ adj TouHuit
electromagnetic /1 lektrovmaeg netik / adj enexrpomaruiTHuit
electricity /1 lek trisoti/ n enextpoenepris
conventional /kon venfonl/ adj 3Bu4aitnuii, TpaauIiiHAIMA
coil /ko1l/ n korymika
magnetic flux /maeg netik flaks/ maraiTHII1 MOTIK
armature /' a:motjud/ n AKip (B €IEKTPOMArHiTI); apMaTypa
squeeze /skwi:z/ v cTUCKaTH
friction disk /' frikfon disk/ ¢puxmiiinuii quck
shaft /[a:ft/ n Ban
inner /' o/ adj BHyTpilIHIN
outer /'avto/ adj 30BHILIHIN

brake monitoring system /breik ‘'monitorin  sistom/ cucteMa KOHTPOJIIO rajabM

detect /d1'tekt/ v BusBnaTH
fault /f5:1t/ n necipaBHiCTB
leak /li:k/ n BuTiK

1. Give the English equivalents to these words and word combinations using

the key vocabulary.

TaIbMIBHUN ITATIHAD MeXaHi13M KOHTPOJTIO
CJICKTPOMArHiTHI pEHKOBI Trajibma TpaaulliifHa HAAIHHICTh
GPUKIIAHAN THCK TEXHOJIOT1] aBTOMaTH3aIl1
CHUCTEMa KOHTPOJIIO TaJIbM CTUCHEHE TIOBITpSI
POJYKTUBHICTb KOTYIIIKA €JIEKTPOMAarHiTy
KOHTPOJIIOBATH MOBITPSIHI rajbMa BCTAHOBJIIOBATH HA BTy
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2. Match each word and word combination (1-8) to its correct definition by
writing the letter (A-G) next to the word.

1 electricity A a traditional or commonly used method or device

2 conventional B the flow of electric power or charge, used to power
systems and devices

3 coil C a twisted or wound wire that generates a magnetic
field when electricity passes through it

4 magnetic flux D a rotating rod or bar that transmits motion or power

S armature E to press something firmly, especially from opposite
sides

6 squeeze F the total magnetic field passing through a surface

7 shaft G the moving part of an electric machine where
current is induced

8 detect H to discover or identify the presence of something

(like a problem or signal)

3. Make up collocations using the words from the box.

an electromagnet  leaks released  brake cylinders the brake
the wheels flux

activates

to apply pressure to
air pressure 1s
brakes are mounted near
the coil of

magnetic
to detect faults and

4. Complete these sentences using the appropriate vocabulary word.
emergency detect efficiency reduce precise

1. Modern braking systems on goods wagons use advanced technologies like
electro-pneumatic control to ensure faster and more ... braking.

2. Disc brakes are increasingly used on freight wagons because they offer
consistent braking performance and ... wear on wheels.

3. Electromagnetic rail brakes are applied directly to the rail using magnetic
force, which improves braking power, especially in ... situations.

4. Modern brake monitoring systems can ... faults, air leaks, or performance
issues in real time and alert maintenance teams immediately.
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5. The integration of electronic components in braking systems enhances
safety, reduces stopping distances, and increases overall ... in freight transport.

Check your vocabulary! Say it in Ukrainian
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5. Read the text and answer the comprehension questions below.

Modern Braking Systems on Goods Wagons
Modern goods wagons utilize sophisticated braking systems that combine
traditional reliability with advanced technology to ensure safe and efficient cargo
transportation. These systems represent a significant evolution from earlier
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designs, incorporating multiple layers of safety and control mechanisms. They
have developed significantly from traditional manual brakes to more advanced and
automatic technologies.

The most commonly used braking system on goods wagons today is the
pneumatic air brake. This system works by using compressed air to apply pressure
to brake cylinders, which then push brake shoes against the wheels. When the train
driver activates the brake, air pressure is released, and the brakes are applied along
the entire train. This system allows for simultaneous braking of all wagons,
improving safety and reducing stopping distances.

In addition to air brakes, many modern wagons are equipped with disc
brakes, which offer better performance at high speeds and in difficult weather
conditions. These brakes are mounted near the wheels and provide smoother and
quieter braking, which also reduces wear on the wheels and rails.

Some wagons also use electro-pneumatic braking systems, where electrical
signals are used to control the air brakes. This technology allows for faster
response times and more precise control, which is especially important on long and
heavy freight trains.

Electromagnetic rail brakes are a type of braking system used on some
railway vehicles to provide strong and quick braking power in addition to
conventional air or disc brakes. When electricity is applied to the coil of an
electromagnet, the magnetic flux attracts the armature to the face of the brake. As
it does so, it squeezes the inner and outer friction disks together. The hub is
normally mounted on the shaft that is rotating. The brake housing is mounted
solidly to the machine frame.

Modern goods wagons are also designed with brake monitoring systems that
help detect faults, leaks, or brake wear. These systems improve maintenance and
reduce the risk of accidents caused by brake failure.

In summary, today’s braking systems in goods wagons combine traditional
air braking with modern technologies such as disc brakes, electronic control, and
monitoring devices. These improvements play a vital role in making rail transport
safer, more efficient, and more reliable. [6; 7]

1. What is the main purpose of modern braking systems on goods
wagons?

A) To reduce the number of wagons needed

B) To make trains faster

C) To ensure safe and efficient cargo transportation

D) To reduce the size of the train

2. How does the pneumatic air brake system work?

A) By using oil pressure to stop the train

B) By applying compressed air to brake cylinders that push brake shoes
against the wheels
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C) By releasing steam to slow down the engine
D) By using electricity to stop the wheels

3. What is one main advantage of disc brakes over traditional brakes?
A) They are cheaper to produce

B) They require more manual effort

C) They are only used on passenger trains

D) They work better at high speeds and in bad weather

4. Why are electro-pneumatic braking systems considered an
improvement?

A) They are completely automatic and need no human control

B) They respond faster and allow for more precise braking control

C) They use less air than other systems

D) They work only with electric locomotives

5. What is the function of electromagnetic rail brakes?
A) To reduce fuel consumption

B) To keep the wagon on the rails during curves

C) To provide additional strong and quick braking

D) To connect the wagons together

6. What happens when electricity is applied to the coil in
electromagnetic brakes?

A) The magnetic flux attracts the armature, squeezing friction disks

B) The train slows using steam

C) The wheels stop turning immediately

D) The coil disconnects from the brake system

7. What is the purpose of brake monitoring systems in modern wagons?
A) To help the driver control speed

B) To detect issues like faults or leaks and improve maintenance

C) To increase train speed

D) To balance the wagon loads

6. Post-reading discussion.

1. What is the main reason for using advanced braking systems in modern
goods wagons?

2. How does the pneumatic air brake system function?

3. What benefits do disc brakes offer compared to traditional braking
systems?

4. Why are electro-pneumatic brakes considered more effective on long and
heavy freight trains?
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5. Describe the working principle of electromagnetic rail brakes.

6. What components are involved in the electromagnetic rail braking
process?

7. How do brake monitoring systems contribute to railway safety and
maintenance?

8. What are the advantages of combining multiple braking technologies in
one system?

9. Why is precise control of braking important for modern freight trains?

10. How do modern braking systems improve the efficiency and reliability
of rail transport?

7. Translate these sentences into Ukrainian.

1. The braking system is essential for the safe operation of all railway
vehicles.

2. Modern trains usually use pneumatic air brakes controlled by compressed
air.

3. When the driver applies the brake, air pressure activates the brake
cylinder.

4. Disc brakes provide smoother and more efficient braking at high speeds.

5. Electro-pneumatic brakes use electrical signals for quicker response.

8. Translate these sentences into English.

1. EnexTtpomarHiTHi pEWKOBI TajlbMa CTBOPIOIOTH CHJIBHE TEpTS 3a
JIOIIOMOT'OF0 MarHiTHOI CHJIH.

2. 'aapbMiBHI KOJIOAKH MPUTUCKAIOTHCS JI0 KOJIC, 00 CITOBUIBHUTH TOT3/I.

3. Cuctema MOHITOPUHTY TajJbM BUSBIISE€ HECIPABHOCTI a00 BUTOKU B
CUCTEMI.

4. IlpaBunmbHe OOCTYrOBYBaHHS TaJIbMIBHOI CHCTEMH 3MEHIIYE pPH3UK
aBapiil.

5. IloenHaHHS TPAAUIIIHHUX 1 Cy4aCHUX TEXHOJIOTIM POOUTH TaJbMyBaHHS
OC3MEYHIINM 1 HaIMHIIIUM.

9. Read the text and choose the correct answer (A, B, C or D).

What Is the Principle of Electromagnetic Braking?
Electromagnetic braking is based on the principle of electromagnetic
induction, which 1) an opposing magnetic field.
When an electric current flows through a conductor, a magnetic field is
produced around it. Similarly, when a conductor moves through a magnetic field,
an electric current is induced in the conductor. This is the principle of

electromagnetic 2) , discovered by Michael Faraday in 1831.
In electromagnetic braking, the brake system uses a magnetic field
3) or stop a moving object. When the brakes are applied, an electric
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current is passed 4)

converted into 6)

a coil of wire in the brake assembly, creating a
magnetic field. This magnetic field interacts with the metal disc or rotor attached to
5) , generating a force that opposes the motion of the wheel. This force
slows down the wheel and brings the vehicle to a stop.

Electromagnetic braking is commonly used in trains, where it is known as
regenerative braking. In this system, the kinetic energy of the moving train is
energy, which is stored in a battery or used to power
other systems on the train. This reduces the amount of energy wasted as heat,

making the train more efficient and environmentally 7) .[6; 7]

1 | A incorporate B generates C originates D spans

2 | Acaoil B current C flux D induction
3 | A to slow down B cut up C break down D put out

4 | A upon B while C through D across

5 | A flux B shaft C brake cylinder | D the wheel
6 | A gravitational B electrical C mechanical D thermal

7 | A functional B fruitful C friendly D beneficial

10. Read the dialogue between two friends, then do the following tasks:
— learn the terminology below the dialogue;
— in pairs, practice the dialogue, then perform it in front of the leaner
group or in breakout groups.

Discussing Braking Systems on Railway Vehicles
Alex: Have you ever thought about how important braking systems are for

trains?

Maria: Absolutely! Without reliable brakes, trains wouldn’t be safe at all,

especially at high speeds.

Alex: I read that most freight wagons still use pneumatic air brakes. They’ve

been around for decades.

Maria: Yes, and they work quite simply. Compressed air is stored in
reservoirs, and when the driver applies the brake, the air flows into the brake

cylinders.

Alex: And then the brake cylinders push the brake shoes against the wheels,

creating the friction needed to slow the train?

Maria: Exactly! What’s clever is that when the air pressure is released, the
brakes are applied. That way, a loss of pressure means the train automatically stops

— a great safety feature.

Alex: I agree. That’s a smart fail-safe. But I guess modern wagons also use
disc brakes for better efficiency?
Maria: Yes, disc brakes are smoother, quieter, and cause less wear on the

wheels and rails.
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Alex: I also heard electro-pneumatic brakes are becoming more common,
especially on high-speed trains.

Maria: Right! They combine electric signals with air brakes to give faster
response and more precise control.

Alex: And then there’s the electromagnetic rail brake, which uses magnetic
force to quickly stop the train in emergencies.

Maria: Plus, modern trains are equipped with brake monitoring systems that
detect faults, leaks, or wear to ensure everything functions properly.

11. Role-play.

Work in pairs. One plays the role of a railway engineer presenting an air
brake system for railway, and the other is a journalist asking questions. Using the
picture The Principal Parts of the Air Brake System and learnt terminology,
describe how the pneumatic air brakes function. Begin as the follows:

Journalist: “What is the pneumatic air brakes on railway vehicle?”

Railway engineer: “The pneumatic air brake is the standard, fail-safe, train
brake used by railways all over the world. In spite of what you might think, there
is no mystery to it. It is based on the simple physical properties of compressed air.
The air is drawn into a compressor and stored in a main reservoir”.

The Principal Parts of the Air Brake System

Main Reservoir Compressor

Driver's | o —
Brake Valve [ _ | L/

Angle cocks

Train Line (Brake Pipe) ‘{ \ Train line on

f. | '-‘\ ]r second venicle

Coupled hoses
between vehicles

Auxiliary
reservoir

Brake
block

| |Trip|e valve

Exhaust

Wheel Brake

cylinder

http://www.railway-technical.com/trains/rolling-stock-index-1/train-equipment/brakes/

driver’s brake valve /'draivaz breik velv/ ranpMiBHUN Ki1anad MamlinHiCTa
main reservoir /memn 'rezovwa:/ TOJOBHHI pe3epByap
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auxiliary reservoir /o:g ' ziliori ‘'rezovwa:/ nonoMi>KHUN pe3epByap
compressor /kom press/ kommpecop

train line /trem lam/ moizara mMarictpanib

brake pipe /breik parp/ ranbmiBHa TpyOKa

angle cocks /' @ngl koks/ xyToBi kpanu

coupled hose / kapld hovz/ 3°eqnannii manr

brake block /breik blpk/ ranemiBHMi1 OamMak

triple valve /'tripl velv/ noTpiitHuil knanax

exhaust /1g'zo:st/ n BUXJon, BUMYCK MOBITPS

Here are phrases that help you organize the information logically.
1. Description of the process step-by-step:

Initially, the compressor supplies compressed air to the main reservoir.

Air from the main reservoir is then sent through...

Under normal conditions, the pressure in the brake pipe keeps the brakes
released.

When the driver moves the brake valve to apply the brakes, ...

The triple valve detects the drop in pressure and directs air ...

The air pressure in the brake cylinder pushes the brake blocks against ...
2. Explaining release and safety features:

To release the brakes, the driver increases the brake pipe pressure, causing
the triple valve to vent air from the brake cylinder to the atmosphere.

Angle cocks and hoses ensure the continuity of ...

If a break in the train line occurs, the sudden loss of air pressure causes...
3. Final notes:

This system allows for simultaneous braking of all wagons and provides a
high level of reliability.

Modern improvements include automatic leakage detection and...

12. Write a report about classification of brake types on modern railway
vehicles using information from table Brakes in Railway Vehicles. Before
writing, analyse the table and make up a plan. Use clear and structured
phrases that help you organize the information logically.

Here are phrases and clichés you can use to introduce, classify, and
explain different types of braking systems:

Phrases to Introduce Classification:
Braking systems on modern railway vehicles can be classified into several
main types.
There are three/four primary types of braking systems used in rail transport
today.
Modern railway braking technology falls into the following categories:
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Brakes used in today’s trains can be broadly divided into...
The classification of braking systems is based on their operating principle
Phrases to List or Group Items:

The main types include...
These are typically divided into...
Among the most common types are...
Each of these systems serves a specific function.: ...
They can be grouped as follows. ...

Phrases to Introduce Specific Types:
Firstly, the pneumatic (air) brake is...
Another widely used type is the disc brake, which...
Electro-pneumatic brakes combine...
In addition, modern trains may also be equipped with...

Phrases to Compare or Contrast:

Unlike traditional systems, this type offers...
In comparison with air brakes, disc brakes provide...
While both systems aim to slow the train, they operate differently.
Compared to conventional methods, this system allows...

Phrases to Conclude or Summarize:
To sum up, modern railway vehicles use a combination of braking

technologies.
By integrating traditional and advanced systems, modern rail transport
ensures reliable braking.

Brakes in Railway Vehicles

y A

Adhesion Dependent Brakes Adhesion Independent Brakes

A 4 ‘

Friction Brakes Dynamic Brakes Road Brakes Other

Tread Brake Electrodynamic : 1
Brake
~* Disc Brake ) | Linear Eddy Current
Rotating Eddy Brake
Current Brake

— Combined
Tread/Disc Brakes »  Hydrodynamic

Brake

https://www.researchegate.net/publication/339036207 An investigation on braking systems us
ed_in_railway_vehicles
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Unit 11 Railway Electrification

Share your ideas:
Why are modern railways electrified?

Which regions of the world are leading in railway electrification?

Key Vocabulary:
power /' pavd/ v )KUBUTH (E€IEKTPOCHEPTIEI0), IPUBOJIUTHU B PyX
electrify /1'lektrifar/ v enektpudikysaru
instead of /in'sted ov/ prep 3amicTh
overhead wire / cuvohed 'waro/ moBiTpsiHa KOHTaKTHA JIiHIs
pantograph /' pentogra:f/ n mantorpad
draw /dro:/ v TaTHYTH
slide /slaid/ v xoB3atu

alternating current / o:ltonerty) ‘karont/ 3miHHUI cTpyM

direct current /dar rekt 'karont/ nocriitHuii ctpym

high-voltage / har 'voultid3/ adj BucoxoBonbTHMIA

suburban train /sa'b3:bon tremn/ npumMicbkuil OTAT

long-distance route / loy 'distons ru:t/ MapmpyT AadbHBOTO CIIOIYYEHHS
emission /1 mifon/ n BUKU]

maintenance costs /' memntonans kpsts/ BUTpatu Ha 00CIIyrOBYBaHHS
terrain /to'rem/ n MiCLIEBICTh

switch /switf/ v nepemukaru

linear motor /' liio 'mouto/ miHIMHUN TBUTYH

extensive /1k'stensiv/ adj oOmmpHMii, MaciTaOHUN

catch up /kaet[ Ap/ v Ha3oraHsATH, HAJIOYKYBaTH

1. Match each word to its correct definition by writing the letter (A-G) next to

the word.
1 electrify

2 overhead wire

3 electricity

4 emission

5 maintenance costs
6 alternating current

7 direct current

8 pantograph

A a wire suspended above the tracks to supply electrical
power to trains

B a device mounted on trains to collect current from
overhead lines

C gases or particles released into the air, often by vehicles or
machines

D a current that changes direction periodically

E to provide a railway or area with electric power.

F a source of energy used to power electrical devices and
systems

G the ongoing expenses for keeping equipment in good
working condition

H a flow of electric charge in one constant direction
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1. Give the English equivalents to these words and word combinations using
the key vocabulary.

JKUBUTH MO13]

MOBITPSIHA KOHTAKTHA JITHIs
3MIHHUH CTPpyM

MOCTIAHUN CTPyM
MPUMICBKHI MOTAT
JTHIMHUN JBUTYH

enexTpudikais 3a1i3HAID
3MECHIIYBaTH BUKHUJIH

MapuIpyT AaJbHBOTO CIIOTYYCHHS
BUTpPATH HA OOCITyTOBYBaHHS
oOlIMpHa Mepexa
BIIHOBJIFOBAJIbHA €HEPT1s1

Check your vocabulary! Say it in Ukrainian
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Pay attention to the terminology:
nogimpana koumaxmua ninis overhead wire, catenary system

3. Make up collocations using the words from the box.

costs benefits  operating costs overhead wires  transport system
route infrastructure

receive electricity through
brings many
installation of electrification
maintenance
modernize
reduce
long-distance

4. Complete these sentences using the appropriate vocabulary word.
mechanical  disrupting  topographical  disrupting  implementation

1. The successful ... of railway electrification requires precise coordination
between civil engineering, electrical planning, and environmental assessment
teams.

2. Before any physical installation begins, detailed surveys and ... analyses
are conducted to determine the most efficient layout of the infrastructure.

3. One of the main challenges lies in integrating new electrification systems
into existing railway lines without ... ongoing services.

4. Modern electrification projects often involve the use of computer-aided
design (CAD) software to simulate voltage ... and ensure system stability.

5. The placement and tensioning of overhead catenary systems must adhere
to strict standards to withstand weather conditions and ... stress.

5. Read the text and answer the comprehension questions below.

Railway Electrification: Powering Trains

Railway electrification is the process of powering trains by electricity
instead of using traditional diesel engines. This method is becoming more common
around the world because it offers many advantages, including greater energy
efficiency, lower emissions, and better performance.

In an electrified railway system, trains receive electricity through overhead
wires or a third rail. Overhead wires, also known as catenary systems, are the most
widely used. A device called a pantograph, which is mounted on top of the train,
makes contact with the overhead wire and draws electricity to power the train’s
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motors. In a third rail system, the electricity is supplied through an additional rail
placed beside or between the regular rails, and the train collects power through a
shoe that slides along this rail.

There are two main types of electrical systems used in railways: alternating
current (AC) and direct current (DC). High-speed trains and long-distance routes
usually use high-voltage AC because it is more efficient over long distances. DC
systems are often found in metro systems and suburban trains where the distances
are shorter.

Electrification brings many benefits. Electric trains are faster, quieter, and
more reliable than diesel trains. They are also better for the environment because
they produce no emissions at the point of use. Maintenance costs for electric trains
and tracks are usually lower compared to diesel systems. However, the installation
of electrification infrastructure can be very expensive, especially in areas with
difficult terrain.

Many countries are investing heavily in railway electrification as part of
their plans to reduce carbon emissions and modernize their transport systems. For
example, much of Europe and parts of Asia already have extensive electrified
railway networks, and other regions are quickly catching up.

In the UK, the modern push for electrification is centred more on the need to
reduce operating costs and the carbon footprint of the rail network by switching to
more renewable and efficient energy sources. For Network Rail (Network Rail
Limited is the owner and infrastructure manager of most of the railway network
in Great Britain), their preferred method is to install overhead line equipment
(OHL), although other methods include the third rail. Other less conventional
methods include linear motors and fourth rail systems.

In conclusion, railway electrification is an important step towards making
transport greener, faster, and more efficient. As technology improves and costs
decrease, more railways will likely switch to electric power in the future. [5; 7]

Reading Comprehension Questions

1. What is the main reason railway electrification is becoming more
common?

A) It is easier to install than diesel engines

B) It reduces travel time between stations

C) It offers efficiency, lower emissions, and better performance

D) It eliminates the need for maintenance

2. How do trains collect electricity in a catenary system?
A) Through batteries on board

B) Through a sliding shoe on the track

C) Through solar panels

D) Through a pantograph that touches the overhead wire
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3. Which system is most commonly used for long-distance and high-
speed trains?

A) Direct current (DC)

B) Alternating current (AC)

C) Diesel engines

D) Fourth rail systems

4. Why are electric trains considered better for the environment?
A) They are made from recycled materials

B) They require less electricity

C) They produce no emissions at the point of use

D) They use solar power exclusively

5. What is one major disadvantage of railway electrification mentioned
in the text?

A) Trains are slower

B) It is very expensive to install

C) Diesel engines are more powerful

D) It causes more noise pollution

6. What is Network Rail’s preferred method for electrifying railways in
the UK?

A) Overhead line equipment (OHL)

B) Battery-powered trains

C) Third rail systems

D) Linear motors

7. What does the author suggest about the future of railway
electrification?

A) It will be replaced by newer diesel technology

B) It will likely decline due to high costs

C) It is already complete worldwide

D) It will likely increase as technology improves and costs decrease

6. Post-reading discussion.

1. What is railway electrification, and why is it becoming more popular?

2. How does a train receive electricity from overhead wires?

3. What is the function of a pantograph in an electrified railway system?

4. Describe the difference between a catenary system and a third rail system.

5. Why is alternating current (AC) preferred for high-speed and long-
distance routes?

6. List at least three advantages of electric trains compared to diesel trains.
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7. What is one major disadvantage of installing railway electrification
infrastructure?

8. Which regions of the world are leading in the development of electrified
railways?

9. What reasons does the UK have for investing in railway electrification?

10. Name two unconventional electrification methods mentioned in the text.

7. Translate these sentences into Ukrainian.

1. The electrification of railway lines requires extensive installation of
overhead line equipment (OLE).

2. Masts and gantries support the overhead wires that supply electricity to
trains.

3. Substations are built along the railway line to convert and distribute power
efficiently.

4. Insulators are used to prevent electricity from leaking into the ground or
other structures.

5. Catenary systems must be precisely tensioned to function correctly in all
weather conditions.

8. Translate these sentences into English.

1. o obnagHaHHS B3IOBXK KOJIIi BXOASATH TpaHC(opmaTopu, NepeMHuKadi Ta
aBTOMAaTHUYHI BUMHUKAYI.

2. Yci  eneKTpu4HI KOMIOHEHTH CIiJi PETyJISpHO TEpeBIpSITH Ta
o0CIyroByBaTH i 3a0€3neYeHHs O€3MeKH.

3. Cy4acHi Tpo€KTH eneKTpudikailii po3poOsioTh 13 METOI 3MEHIIEHHS
BTpaT CHEPrii ImiJ] 4ac mepeaadi.

4. TlepeMukanbHI CTaHII JO3BOJISAIOTH TIOI3/IaM  TEPEXOJUTH  MiX
eNeKTpu(iKOBAaHUMH Ta HEETEKTPU(DIKOBAHUMU JUTSTHKAMH.

5. IIpoektyBaHHS 1HPpPACTPyKTypH eneKkTpu@ikanii Mae BpaxoOBYBaTH
penbed MICIIEBOCTI, MOTO/IHI YMOBH Ta CTaHAAPTH O€3IEKH.

9. Read the text and choose the correct answer (A, B, C or D).
Benefits of Railway Electrification on the Indian Railways

Railway overhead electrification has a large number of benefits in terms of

both cost and time. Some of them have been 1) and discussed as
follows:

1. Energy conservation: The rail mode of transportation is far more
2) as compared to the roadways. These are 6 times more energy

efficient if compared with the roadways. These are 4 times more economical as
compared to the roadways. These are 6 times more cost effective in terms of
construction costs and in comparison to traffic as well. Electrification is the most
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energy efficient in the train 3) . For every 100 kilometers, there is
annual 4) of 4 million liters of diesel which helps to save 2500 crore of
the foreign exchange of the nation.

2. Importance in the suburban areas: This is very much ideal for the
suburban areas due to higher acceleration and the braking features which are
required for the easy starts and 5) . These are the backbone of the
suburban transportation systems especially in the metro cities. The suburban areas
6) about 5 million passengers daily. Such services have become
extremely popular.

3. Heavy freight and longer route trains: Electrification has made possible
of running of heavy freight and longer trains. These consist of 2 kinds of
locomotives. This has made running of more than 9000 trains. Such tests have
already been 7) in the city of Ghaziabad so that there is no issue while
implementation. There has been a massive improvement in the technology because

of the efforts of the Indian railways.
https://premnathrail.com/6-incredible-benefits-of-railway-electrification/

1 | A distributed B constructed C elaborated D included

2 | A alternating B greener C high-voltage | D efficient

3 | A emissions B transportation C breaks D pantograph
4 | A functions B savings C installations D conditions
5 | A gantries B masts C wires D stops

6 | A cater B support C supply D distribute
7 | A electrified B mounted C conducted D collected

10. Read the dialogue between two friends, then do the following tasks:
— find the terms in the text and explain their meanings;
— role-play the dialogue.

Alex: Hi! I’ve been reading about modern railway electrification. Why is it
becoming so popular worldwide?

Ben: Mainly because electric trains are more energy-efficient, produce lower
emissions, and perform better than diesel ones.

Alex: How do electric trains actually get their power?

Ben: Most of them use overhead wires, also called catenary systems, or
sometimes a third rail.

Alex: And what connects the train to the overhead wire?

Ben: That’s done by a pantograph mounted on the roof, which draws
electricity to power the train’s motors.

Alex: I see. Are there different types of electrical systems used?

Ben: Yes, railways mainly use alternating current and direct current. High-
speed and long-distance trains usually run on high-voltage AC.

Alex: What about city transport like metros?
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Ben: Metro and suburban trains often use DC systems because they’re better
suited for shorter distances.

Alex: Electrification sounds great, but are there any drawbacks?

Ben: The main issue is the high cost of installing infrastructure, especially in
difficult terrain, but overall it’s a key step toward greener and more efficient
transport.

11. Write a text about overhead line electrification equipment which supplies
electric power to the trains using information from the figure below. Before
writing, analyse the figure and make up a plan. Use clear and structured
phrases that help you organize the information logically.

Catenary
B
’ = A o - 3 ' -
Pulloffarm — —
oose neck uils i
(g ) " . ««—— Earth wire
Cantilever
Contact wire Insulator

Regisiration arm

Mast — =~

Nyberg F., Pollard R. Scotland’s Railway Rev 13 Version issued 2 November 2021. London.
64 p.

11. Role-play.

Work in pairs. Two railway engineers are discussing modern railway
electrification during a professional meeting. They talk about how electric trains
are powered, different electrification systems, and the advantages and challenges
of electrification. Roles:

Student A is a Railway Engineer (you support railway electrification
and explain how it works and why it is important);

Student B is a Transport Planner (you ask questions about
electrification systems, costs, and future development).

101



Phrases for a Railway Engineer Phrases for a Transport Planner
(Explaining, organizing information, (Asking questions, clarifying,
giving technical details) evaluating, and responding)
¢ Introducing the topic € Asking for information
1'd like to start by explaining how Could you explain how this system
modern railway electrification works. works in practice?
First of all, let me outline the main What are the main components
principles of this system. involved?
Let me give you a brief overview of the How does this differ from traditional
electrification process. diesel systems?
@ Asking for clarification
¢ Structuring information Could you clarify that point, please?
There are three main aspects to What exactly do you mean by high-
consider. voltage AC?
The first key element is... Could you give an example?
Another important component is....
Finally, 1’d like to mention... 3 Eva]uating advantages
What benefits does this bring to
3 Explaining processes passengers and operators?
Electric trains receive power through... How does electrification improve
This system operates by using... efficiency?
The pantograph is responsible for In what way does it reduce
collecting electricity from... environmental impact?
As a result, the train’s motors are
powered efficiently. @ Discussing costs and challenges
What are the main financial
@ Explaining advantages challenges?
One of the main advantages of Is the installation cost justified in the
electrification is ... long term?
This leads to improved efficiency and How do countries deal with difficult
lower emissions. terrain?
Compared to diesel systems, electric
trains are... @ Expressing opinion
In my opinion, this seems like a long-
@ Addressing challenges term investment.
However, there are also some I agree that electrification is essential
challenges to consider. Jor sustainability.
The main drawback is the high From a planning perspective, this
installation cost. solution is very promising.
This can be particularly difficult in
mountainous or remote areas.
@ Concluding
To sum up, railway electrification plays
a crucial role in modern transport.
Overall, this technology makes railways
more sustainable and efficient.
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Unit 12 Pantographs for Trains

Share your ideas:
What are the benefits of railway electrification?
What types of railway pantographs can you describe?

Key Vocabulary:
pantograph /' pentogra:f/ n mantorpad
traction motor /'trekfon ‘'mouvts/ TAroBUid €1EKTPOIBUTYH
onboard electrical equipment /'pnbo:d 1'lektrikol 1'kwipmont/ 6opToBe
€JIEKTPOOOIIaTHAHHS
fit with /fit w10/ v ocHamyBatu
despite /d1'spait/ prep ne3Baxarouu Ha
contact strip /' kontaekt strip/ KOHTaKTHa HaKJIaKa
slide /slaid/ v xoB3atu
upper frame /' Aps frerm/ BepxHs pama
lower frame /' lovs freim/ HuxHS pama
spring system /spriy 'sistom/ nmpy>KMHHa cUCTeMa
pneumatic system /nju: 'meetik 'sistom/ mHeBMaTU4YHA CUCTEMA
damping mechanism /' dempiy ‘'mekonizom/ nemMndyBajibHUII MEXaH13M
detect a fault /di tekt o f5:1t/ BusiBnATH HecripaBHICTb
diamond-shaped /' datomond [eipt/ adj pomGonoxioHMI
single-arm pantograph /'smgl a:m 'paentogra:f/ oqHOoBakIbHUI maHTOTpad
operating system / pporertiy 'sistom/ cucreMa KepyBaHHS

1. Match each word and word combination (1-8) to its correct definition
by writing the letter (A-G) next to the word.

1 pantograph A a device that reduces vibrations and shocks

2 contact strip B an electric motor that drives the wheels of a train
3 traction motor C a movable metal strip that touches the power line
4 upper frame D a system of springs that keeps pressure constant
S spring system E a device mounted on the roof to collect electricity
6 damping mechanism F a wire that supplies electrical power to trains

7 overhead wire G the top part of the pantograph structure

2. Give the English equivalents to these words and word combinations using
the key vocabulary.

MEXaHIYHUI TPUCTPIn KOHTaKTHA JIiHIA

BUSIBJISITH HECTIPABHICTh MHEBMATHYHA CHCTEMa
BEPXHS 1 HIDKHS paMu pombomoaiOHmiA manTorpad
CUCTEMA TIPYKUH CTpYKTypa maHtorpada
TATOBUH €JIEKTPOBUTYH BTpaTa KOHTaKTy

CHUCTEMa KepyBaHHS MeXaHiYHa CHJIa
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Check your vocabulary! Say it in Ukrainian
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3. Make up collocations using the words from the box.

\resistance stability  electricity contact carbon  force collection

to be fitted with
reliable supply of
stable contact
transfers mechanical
prevent loss of
current
aerodynamic

4. Complete these sentences using the appropriate vocabulary word.

pantograph alignment contact Strip damping mechanism
traction motor  overhead wire

The ... is mounted on the roof of the train to collect electricity.

The ... must remain properly adjusted to ensure smooth operation.

Electricity flows from the ... to the onboard electrical equipment.

The ... helps reduce vibration during high-speed travel.

Power collected by the pantograph is used to drive the ... .

Good ... prevents excessive wear of pantograph components.

bk =

5. Read the text and answer the comprehension questions below.

Railway Pantographs

A railway pantograph is a mechanical device mounted on the roof of an
electric train and is used to collect electrical power from overhead contact wires. It
plays a crucial role in railway electrification systems by ensuring a continuous and
reliable supply of electricity to the traction motors and onboard electrical
equipment. The pantograph must maintain stable contact with the overhead line
despite variations in speed, wire height, and track conditions.

The structure of pantographs depends on operating speed, load, and contact
line condition of electric trains, and may vary depending on different
manufacturing experience and technical convention of each country. However, all
pantographs consist of four basic parts: pantograph head, frame, base frame, and
drive system.

The basic construction of a pantograph includes several key components.
The most important element is the collector head, which is fitted with carbon or
graphite contact strips. These strips slide along the overhead wire and are designed
to minimize wear on both the wire and the pantograph. Below the collector head is
the upper frame, which transfers mechanical force and ensures correct alignment.
The lower frame or arm structure supports the upper elements and is connected to
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the train roof through an insulated base. Springs or pneumatic systems are used to
apply an upward force, keeping the collector head pressed against the contact wire
with controlled pressure. Insulators are essential parts of the construction, as they
electrically isolate the pantograph from the vehicle body.

Pantographs are also equipped with damping mechanisms to reduce
vibrations and prevent loss of contact at high speeds. In modern designs, sensors
and monitoring systems are often included to detect faults, excessive wear, or
abnormal contact forces.

There are several types of pantographs, classified mainly by their
mechanical design and application. The diamond-shaped pantograph is one of the
earliest designs and consists of a symmetrical framework forming a diamond
shape. Although robust, it is heavier and creates more aerodynamic resistance,
which limits its use on high-speed trains.

The single-arm pantograph is the most widely used type today. It has a
lighter and simpler structure with one main arm and offers better aerodynamic
performance, making it suitable for high-speed and modern passenger trains. This
design reduces wear on overhead wires and improves current collection stability.

Another classification is based on the operating system. Pantographs can be
spring-operated or pneumatically operated. Pneumatic pantographs allow more
precise control of contact force and are commonly used on high-speed and heavy-
duty electric trains.

In conclusion, the pantograph is a vital component of electric railway
systems. Its construction and type directly influence energy efficiency, operational
safety, and maintenance requirements, making it an important subject for railway
engineering studies. [10; 8]

Reading Comprehension Questions
1. What is the main function of a railway pantograph?
A) To store electrical energy for later use
B) To transfer electricity from overhead wires to the train
C) To control the speed of the train
D) To support the weight of the train
2. Which part of the pantograph is in direct contact with the overhead
wire?
A) The lower frame
B) The traction motor
C) The contact strip
D) The damping mechanism

3. Why is correct alignment of the pantograph important?

A) It reduces the need for onboard electrical equipment
B) It increases the speed of the train
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C) It ensures stable contact and reduces wear
D) It allows the pantograph to fold automatically

4. What role do springs or pneumatic systems play in pantograph
construction?

A) They generate electricity

B) They keep constant pressure on the overhead wire

C) They detect electrical faults

D) They cool the traction motor

5. Which type of pantograph is more common on modern high-speed
trains?

A Diamond-shaped pantograph

B Double-frame pantograph

C Single-arm pantograph

D Rigid pantograph

6. What is one advantage of the single-arm pantograph compared to the
diamond-shaped type?

A) It is cheaper to manufacture

B) It provides higher electrical voltage

C) It has lower weight and causes less air resistance

D) It does not require a damping mechanism

7. How do modern pantographs improve operational safety?
A) By increasing the thickness of overhead wires

B) By eliminating the need for maintenance

C) By using systems that can detect faults

D) By replacing mechanical parts with manual controls

6. Post-reading discussion.

1. What is the main function of a railway pantograph in an electric train?

2. Why is it important for the pantograph to maintain stable contact with the
overhead wire?

3. What factors influence the structure and design of pantographs?

4. What are the four basic parts that all pantographs consist of?

5. What materials are used for the contact strips, and why are they chosen?

6. How do springs or pneumatic systems contribute to pantograph operation?

7. What is the purpose of insulators in the pantograph construction?

8. How do damping mechanisms improve pantograph performance at high
speeds?

9. What are the main differences between diamond-shaped and single-arm
pantographs?
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10. Why are pneumatic pantographs commonly used on high-speed and
heavy-duty trains?

7. Translate these sentences into Ukrainian.

1. A railway pantograph is a device mounted on the roof of an electric train
to collect electricity from overhead wires.

2. The pantograph provides a continuous electrical connection between the
train and the overhead line equipment.

3. The pantograph transfers electrical energy to the traction motors of the
train.

4. Modern pantographs are designed to operate at high speeds.

5. The contact strip is usually made of carbon to reduce wear.

6. A spring or pneumatic system keeps the pantograph pressed against the
overhead wire.

7. Proper alignment is essential for safe and stable current collection.

8. Translate these sentences into English.

1. Icnye 1Ba OCHOBHUX THUIH MAHTOrpadiB: poMOONOA10HI Ta OTHOBAKUIBHI.

2. Bepxus pama ma"Torpada miaTpuMye KOHTAaKTHY HaKIaAKy.

3. OgHOBaXUIbHI MAHTOrpaQU JIETII Ta MAIOTh KpaIly aepoJIMHAMIKY.

4. HwxHs pama 3aKkpiruieHa Ha Jaxy moi3fa.

5. lemndyBaabHu MeXaH13M 3MEHIIIye BiOparlii mij] yac poOoTH.

6. Perynsapuuii ornsig nantorpada 3amnooirae eJeKTpUuYHIM HECTIPAaBHOCTSIM.

7. Tlamtorpadm BimirparoTh KIIOYOBY pOJIb B e(EeKTUBHIA poOOTI
eNeKTPU(PIKOBAHUX 3aJTI3HUIHUX CUCTEM.

9. Read the text below. Match choices (A-H) to (1-5). There are three choices
you do not need to use.

OLE in Sensitive Landscapes

1.

Overhead Line Equipment — or OLE — is the name railway engineers give to
the assembly of masts, gantries and wires found along electrified railways. All this
steel and cable has only one purpose — to supply power to make electric trains
move. Environmentally, operationally and from the perspective of passenger
service and comfort, OLE is the preferred means of powering trains throughout the
world. For example, when HS2 was conceived (HS2 is Britain's second purpose-
built high-speed railway after High Speed 1), there was only one choice for the
engineers — OLE. For these reasons, further electrification of Scotland’s railway
network is central to Transport Scotland’s Rail Services Decarbonisation Action
Plan to make passenger railways Net Zero by 2035.
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2.

Railways pass through some of Scotland’s most beautiful landscapes. Our
acceptance that these lines now form part of the character of the countryside is
both a testament to the skill of their Victorian engineers and a reflection of the
extent to which the line of route is determined by topography and geology.

3.

OLE has been installed for decades in some of the most beautiful parts of the
UK, as the photographs on the following pages illustrate. We have learnt from this
experience that the masts have little impact on our appreciation of these places,
especially where lines consist of one or two tracks, and when viewed from a
distance. When they are installed, galvanised steel OLE supports reflect the light,
but with time they take on a dull patina that blends well with the tones of our
landscape. In Denmark they use a weathering steel, whose natural rusted finish has
similar benefits.

4.

In shorter views, electrification may make the railway more prominent
because it is necessary to remove vegetation within 6 m of electrified tracks to
avoid the risk of trees and shrubs interfering with or falling on the OLE, and
reduce the risk of lineside fires caused by sparks. Sometimes it might be necessary
to divert or modify utilities that cross the line, such as power lines, or gas and
water pipes, to accommodate OLE.

5.

Intelligent use of standard components can minimise the impact of OLE on
sensitive landscapes. Consistency, simplicity and placement are key principles,
illustrated in the sketch overleaf. There may be occasions in especially important
locations where planting might be considered to screen more prominent equipment
such as feeder stations, if these cannot be positioned in place such as cuttings that
already offer cover. This is an approach being adopted by HS2. [7]

A Railways as an Integrated Part of Scotland’s Natural Landscape

B A Facility to Electricity Transmission Lines

C The Role of OLE in Modern and Sustainable Railway Electrification
D Environmental and Infrastructure Adjustments for Electrification

E Avoiding Colliding with Line-side Structures

F Design Strategies to Minimise OLE Impact in Sensitive Areas

G Visual Impact and Material Integration of OLE Structures

H A System for Minimising Electrical Clearance

10. Read the dialogue between two friends, then do the following tasks:

— highlight the phrases for clarifying technical information in the text;

— find the synonyms to the phrases for clarifying technical information
from the list below the dialogue.
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Ben: John, could you explain what a railway pantograph is?

John: Certainly, Ben. A pantograph is a mechanical device mounted on the
roof of an electric train to collect electrical power from overhead contact wires. In
other words, it connects the train to the power supply system.

Ben: Could you clarify why it is so important in railway electrification
systems?

John: Of course. What I mean is that it ensures a continuous and reliable
supply of electricity to the traction motors and onboard electrical equipment.
Without it, the train simply would not move.

Ben: I see. What challenges does the pantograph face during operation?

John: Let me explain how it works. It must maintain stable contact with
the overhead line despite variations in speed, wire height, and track conditions.
More precisely, it has to adapt to constant movement while keeping steady
pressure.

Ben: That makes sense. What are the main structural parts of a pantograph?

John: All pantographs consist of four basic parts: the pantograph head, the
frame, the base frame, and the drive system. To put it simply, the head collects
current, and the rest of the structure supports and controls it.

Ben: What materials are used in the collector head?

John: The collector head is fitted with carbon or graphite contact strips. In
other words, these materials are chosen to minimize wear on both the overhead
wire and the pantograph.

Ben: Are there different types of pantographs used today?

John: Yes. The diamond-shaped pantograph is an older and heavier design,
while the single-arm pantograph is lighter and more aerodynamic. More precisely,
the single-arm type is preferred for high-speed trains because it improves stability
and reduces wear.

Phrases for Clarifying Technical Information
Asking for Clarification
Could you clarify what you mean by...?
What exactly does this term refer to?
Could you explain that in more detail?
Do you mean that...?
Could you be more specific about...?
Giving Clarification
In other words, ...
What I mean is that...
To put it simply, ...
Let me explain how it works.
More precisely, ...
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Checking Understanding

Does that make sense?

Is that clear?

Do you follow me?

Let me know if anything is unclear.

Would you like me to give an example?

11. Role-play.

Work in pairs. You are two railway engineering students preparing for a
technical seminar on electric train systems. One student (Junior Engineer) needs
clarification about pantographs, and the other (Senior Engineer) explains the

concept using clear technical language.

&~ Student A — Junior Engineer

&oli Student B — Senior Engineer

You are preparing for an exam on

railway electrification.
You need to:
« Ask for clarification about
pantographs
o Ask about their function and
importance

« Ask about structure and materials

o Ask about different types

o Check your understanding

Use phrases such as:

o Could you clarify what you mean
by...?

e Do you mean that...?

o Could you explain that in more
detail?

e So, in other words...?

You are explaining pantographs to your
colleague.
You need to:
« Define what a pantograph is
« Explain its role in electrification
« Describe its main parts
« Explain the materials used
o Compare diamond-shaped and
single-arm pantographs
 Clarify technical details
Use phrases such as:
o In other words...
o  What I mean is that...
o Let me explain how it works.
o More precisely...
o To put it simply...

Task Instructions
Prepare for 3—4 minutes.

Nk wbh =

Act out a 3—5 minute technical discussion.
Use at least 4 clarification phrases in your dialogue.
Make your explanation clear and logically structured.
Use the information from the figure below.
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Parts of a pantograph
https://en.wikipedia.org/wiki/Pantograph_(transport)#/media/File:Pantograph ICE 3.png

12. Write a text describing the peculiarities of every type of
railway pantographs using information from the Internet.

There are a range of different designs of railway pantographs, but they
broadly fall into two main types: single arm or multiple arms. Figure below shows
these generic types. Most pantographs are more usually of the single-arm type and
this design will be considered herein.

(A) (B)
\ T
diamond frame single arm
(C) (D)
crossed arm two stage

https://www.sciencedirect.com/topics/engineering/pantograph
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Railway Engineering English
TepminoJioriuauii MiHiMmym

Rolling Stock and Traction Systems
locomotive / lovka moutiv/ JTOKOMOTHB
electric locomotive /1'lektrik lovke 'mautiv/ enexrpoBo3
diesel locomotive /'di:zal louvko moutiv/ TemnoBo3
multiple unit /'maltipl ‘ju:nit/ MmoTopBaronnuii noizn
rolling stock /'rouliy stok/ pyxomuii ckias
traction /'treek fon/ TsTa
traction motor /'treekfon ‘'mouto/ TATOBUI ABUTYH
bogie /'bougi/ Bi3ok
axle /' &ksol/ Bich
wheelset /'wi:lset/ komicHa mapa
suspension /so'spenfon/ maBicka
braking system /'breikin 'sistom/ raasMiBHA cucTeMa
pneumatic brake /nju: ‘'metik breik/ nHeBMaTuuHe raarMo
disc brake /disk breik/ nuckoBe rambemo
dynamic brake /dar nemik breik/ nunamigne rajipbmo
coupler /'kaplo/ aBTo3uen
buffer /'bafo/ 6ydep
pantograph /' pantogra.f/ mantorpad
contact strip /' kontaekt strip/ KOHTaKTHa HaKJIaKa
onboard equipment /' 'pnbo:d 1 kwipmont/ 6opToBe oOnagHaHHS
control unit /kon'troul ‘ju:nit/ 6ok kepyBaHHS
cab /kab/ kabina mammHicTa
driver /'drarve/ MamuHICT
freight wagon /frert ‘'waegon/ BaHTa)KHHIA BaroH
passenger coach /' pasid3o koutf/ macaxupcbkuii Baron
sleeping car /'sli:piy ka:/ cnnansHuii Baron
dining car /'damnin ka:/ Baron-pecropan
observation car / bbzo veifon ka:/ orsinoBuit Baron
boxcar /'boks ka:/ n kputuii BAHTa)KHUI BaroxH
flatcar /' fleet ka:/ n nnarpopmuuii Baron
load capacity /loud ko 'paesaoti/ BaHTax0MiIOMHICTD
adhesion /od hi:3on/ 3uenneHHs
power output /' pave 'avtput/ BuXijHa MOTYKHICTb
acceleration /ok selo re1fon/ mpuckopeHHs
deceleration / di: sels rerfon/ ynoBinbHEHHS
tank car /'tenk ka:/ nmucrepna
hopper car /" hopo ka:/ Baron-xormep
gondola car /'gondsls ka:/ Baron-ronmona
refrigerated car /r1 fridzorertid ka:/, reefer /'ri:fo/ pedpuxepaTopuuii Baron
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Electrification and Power Supply
electrification /1 lektrifi keifon/ enexrpudikaris
overhead wire / oauva hed 'wars/ koHTaKTHUI POBiA
overhead line equipment / suva'hed lan 1'’kwipmant/ koHTaKTHa Mepexa
catenary /ko'ti:nori/ KOHTaKTHA MiABICKA
third rail /'03:d re1l/ Tpets pelika
substation /'sAb steifon/ TsroBa miAcTaHIIs
power supply /' pavo so'plar/ enexkTpoKuBICHHS
voltage /'voultid3z/ nanpyra
current /' karont/ ctpym
alternating current /' o:Itonertiy 'karont/ 3MiHHUIA cTpyM
direct current /do rekt ‘karont/ mocTifiHui1 cTpyM
high-voltage / har 'voultid3/ BucokoBombTHUI
transformer /traeens ' fo:mo/ TparchopmaTop
circuit breaker /'s3:kit breiko/ aBTomaTHUHMIT BUMUKaY
insulator /'msjolerts/ i3omsTOp
feeder line /' fi:do lamn/ xuBuIBHA TiHIS
return circuit /r1't3:n 's3:kit/ 3BopoTHE K0JIO
earthing /'3:01/ 3a3eMieHHs
short circuit /fo:t 's3:kit/ kopoTke 3aMuKaHHS
power grid /' pavs grid/ enexTpomepexa
energy consumption /' enad3i kon'sampfon/ eHeprocrnoxuBaHHs
regenerative braking /r1'd3zenorotiv ‘breikin/ pexynepaTiuBHE TallbMyBaHHS
converter /kon ' v3:to/ mepeTBOprOBaY
inverter /i’ v3:to/ iHBepTOp
neutral section /' nju:tral "sekfon/ HelTpansHa BcTaBKa
voltage drop /' voultidz drop/ maginus Hanpyru
switchgear /' swit[gro/ po3noinpue 06aHAHHS
contact line mast / 'kontakt lain ma:st/ onopa KOHTaKTHOI Mepexi
linear motor /'linis 'mouvta/ niHIAHUI ABUTYH
fourth rail /'f2:0 reil/ yeTBepTa pelika

Track, Signalling and Safety
rail /re1l/ peiika
track /treek/ xomis
rail joint /re1l d3oint/ cTukoBe 3’€THaHHA PEHOK
sleepers /'sli:paz/ mmanu
ballast /'belost/ 6anact
track alignment /treek o'lamnmont/ BupiBHIOBaHHS KOJIIi
gauge /gerd3/ mmpuHa Koii
switch /switf/ cTpinka
turnout /'t3:navt/ cTpiIOYHUN NIEPEBI]
crossing /'krosiy/ XxpecToBuHa
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signalling system /'signaliy 'sistom/ cucrema curaasmizanii
interlocking / mto'lokiy/ nenrpanizaris

control centre /kon'trovl "sents/ aucneTyepchkuii HEHTP

automatic block system /,0:ta 'matik blpk 'sistom/ aBTo6m0KyBaHHS
ERTMS /'3:ti:a:rti:em’es/ €Bponeiickka cucTeMa yrpaBiIiHHSI PyXOM
level crossing /'leval 'krosiy/ nepeiza

speed limit /spi:d 'limit/ oOmMexeHHs MBUAKOCTI

derailment /d1 rellmont/ cxo>keHHs 3 peliok

collision /ka'l13on/ 3iTKHEHHS

hazard /" hazod/ nebe3neka

risk assessment /risk o'sesmont/ oIliHKa pU3HKIB

safety compliance /'seifti kom plarons/ BimoBiIHICT HOpMaM OE3MEKU
maintenance /' memtonans/ TeXHIYHE OOCITYTOBYBaHHS

inspection /m spekfon/ incnekiis

fault detection /fo:1t di'tekfon/ BusiBneHHSsT HECTIpaBHOCTEH

reliability /r1 laro biloti/ HagiliHICT

redundancy /r1' dandansi/ pe3epByBaHHs

emergency brake /1' m3:d3onsi breik/ aBapiiine raasmo

operating rules /' ppaorertin ru:lz/ npaBuia ekcrtyartarii

incident report /' msident 11 po:t/ 3BiT npo 1HIMAEHT [1]

Maintenance, Diagnostics and Reliability
maintenance /' memtonans/ TeXHIYHE OOCITYTOBYBaHHS
preventive maintenance /pr1 ventrv ‘meimntonans/ mpo@iIakTHYHE 00CITyTrOBYBaHHS
predictive maintenance /pr1 diktiv ‘meintonons/ mporao3He o0CIyroByBaHHs
corrective maintenance /ko 'rektrv ‘meimtonans/ kopuryBasibHe 00CITyTrOBYBaHHS
inspection /m spekfon/ ormsina
routine check /ru:'ti:n tfek/ mmanoBa mepeBipka
troubleshooting /'trablfu:tim/ mouryk 1 ycyHeHHsI HeClpaBHOCTEMN
fault /fo:1t/ HecipaBHICTB
failure /'feiljo/ BigzmoBa
wear /wed/ 3HOLTyBaHHS
tear /ted/ MOIIKOKEHHS
fatigue /fo'ti:g/ BTOMa Marepiainy
corrosion /ka ' rouzon/ Kopo3is
lubrication / lu:brr keifon/ 3mamryBanHus
alignment /o' larnmont/ BupiBHIOBaHHS
calibration / kealo breifon/ kanibpyBaHHs
diagnostic system / darog nostik ‘sistom/ miarHoCTHYHA cHCcTeMa
sensor /'sensa/ JaT4uK
monitoring system / ' monitariy ‘sistom/ cuctemMa MOHITOPHHTY
condition monitoring /kon difon ‘'monitori/ MOHITOPUHT TEXHIYHOTO CTAHY
reliability /r1 laro biloti/ HagiiHicTs [2]
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availability /o, verla'bilati/ ekcruryarariiina rOTOBHICTb

downtime /'davntarm/ mpocriii

service life /'s3:vis larf/ Tepmin ciryx0u

overhaul /'suva ho:l/ xamiTanpHMI peMOHT

spare parts /sped pa:ts/ 3amacHi YaCTHHH

replacement /r1 pleismont/ 3amina

breakdown /' breikdavn/ nonomka

technical support /'teknikal so'po:t/ TexHiuHa migTpUMKa

maintenance schedule /'memtonans ' [edju:l/ rpagik TexHIYHOTO 0OCTYTrOBYBaHHS

Railway Project Management and Sustainability
project management / prodzekt ‘'manidzmont/ ynpaBiaiHHS MPOEKTAMHU
feasibility study / fi:zo biloti ‘stadi/ TexHIKO-eKOHOMIYHE OOTPYHTYBaHHS
cost estimation /kost  estt meifon/ oriHka BapTOCTI
budget /' badzit/ 6romKeT
funding /' fandiy/ ¢pinancyBanus
procurement /pra kjuvomont/ 3akymniBiis
contract /' kontraekt/ koHTpakT
stakeholder /'steik hovlds/ 3amikaBiena cropona
infrastructure development /' infra straktfo di’ velopmant/ po3Butok
1H(pacTpyKTypHu
modernization / modonai’ ze1fon/ MoaepHizallis
implementation / implimen terfon/ BpoBaKeHHS
tender /'tendo/ Tenaep
deadline /'dedlain/ kinmeBuit Tepmin
milestone /' mailstoun/ kiIrO4OBHIA eTar
quality control /' kwolati kon'trouvl/ KoHTpOIIB SIKOCTI
quality assurance /'kwoloti o' [oorons/ 3a0e3ne4eHHs SIKOCT1
risk management /risk ‘'manidzmont/ yrpaBiaiHHs pu3uKamMu
compliance /kom plarons/ BiAMOBIAHICTE HOPMaM
regulation / regju’leifon/ HOpMaTHUBHE peryIIOBaHHS
safety standard /'seifti ‘steendod/ cranmapt 6e3nexu
sustainability /so stemo biloti/ cramicts
energy efficiency /'enad3i 1’ fifonsi/ eneproeekTUBHICTD
carbon emissions /'ka:bon 1' mifonz/ BUKHIH BYTJIEIIIO
environmental impact /in varron mentl ‘tmpaekt/ BIiuB Ha JOBKULISA
renewable energy /r1'nju:abl ‘enad3i/ BinHOBIIOBaHA €HEPris
life-cycle cost /'laif saikl kost/ xuTTeBUM ITUKIT BUTpAT
innovation / ma'verfon/ iHHOBaITis
digitalization / did3zitolar ze1fon/ mudposizartis
strategic planning /stra'ti:d3ik ‘pleeniy/ crpaTeriude nuaHyBaHHS
performance indicator /pa’'fo:mans 'indikeito/ mokasnuk eeKTUBHOCTI [2]
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English for Railway Engineers

HasuanbHui mociOHUK

EnexTpoHHe BUaHHA

Biamosinansauit penaktop 1. I'. MipomHu4eHKO
Komm’torepna Bepctka 1. I'. MipomHIueHKO
Ju3zaitn ooknaguuku 1. I'. MipomHiyeHKO
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