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INTRODUCTION

Hacrosimee ydeOHOe mocoOue IperHa3HAuYe€HO JJs CTYACHTOB IIEpPBOro Kypca
ABTOJIOPOXKHBIX CIIEHUAIBHOCTEH, H3yJalOIUX aHTJIMACKUHN A3bIK. [ TaBHBIMU LIETSIMH y4eOHOTO
mocoOust SBISIOTCA PAa3BUTHE M COBEPIICHCTBOBAHWE YMEHHMH M HABBIKOB YCTHOW pedyd B
nenoBod M oOmenpodeccHOHaJbHOW ~ KOMMYHMKallMM, a  Takke  (opMupoBaHue
npo¢eCCHOHATIBHO OPUEHTHUPOBAHHON JIMHIBUCTUUECKOM KOMIIETEHTHOCTU CTYJEHTOB. Y4eOHOe
nocoOue HampaBI€HO Ha pa3BUTUE PA3HBIX BUIOB pPEYEBOIl AEATCIBHOCTH: UTEHUS,
JMATOTNYECKONH M MOHOJIOTHYECKOM Pedr, HABBIKOB IIMCbMEHHOTO M YCTHOT'O TIEPEBOJIA.

CtpykTypa y4eOHOro mocoOHsi COCTOMT W3 JeBatd paszaenoB (Units). [lenenue Ha
paszensl OCYLIECTBIISIETCS B COOTBETCTBUM € TeMAaTUKOW. lIepBblil paszzen MOCBSAIIEH UCTOPUU
CTPOUTEIHCTBA ABTOMOOMIIBHBIX JOPOT, BTOPOH — CJIOSIM JOPOKHOTO MOKPBITHS, 3JIEMEHTaM
JOpPOTM U THIIAaM JAOpPOT, TPETUH — THUIAM JOPOXKHOTO TIOKPBITHS, YETBEPTHIH — MpPOLECCY
CTPOMTENBCTBA JIOPOTH, ISATasl IJlaBa PacCKas3bIBAeT O THUIAX JOPOXKHBIX pa3Bs3ok. HaumHas c
IIECTOrO pa3Jiena, pedb UIET O CTPOUTEILCTBE MOCTOB, @ MIMEHHO HCTOPHUHU JAHHOTO Ipolecca. B
CEeIbMOM pa3Jiesie PacCMaTPUBAIOTCS THUITBI MOCTOB, @ B BOCBMOM — IIPOIIECC UX CTPOUTEIHCTBA.
3aKIIIOunTEIbHAS IEBATAs T1aBa MOCBSIICHA CTPOUTEIHCTBY TOHHEEH.

Kaxnapiii pa3zgen BkiarodyaeT B ceOs TEKCTHI A O3HAKOMHUTEIBHOTO, M3YYaIOLIEro H
IPOCMOTPOBOI'O UTEHMS, KOTOpBIE COJEpXKaT aKTyalbHYI0 HMH(OpMAIMIO W3 ayTEeHTUYHBIX
HCTOYHHUKOB. TE€KCTBI CONMPOBOKIAIOTCSA TAKXK€ 3HAYNTEIBHBIM KOJIMYECTBOM MILTIOCTPALUH, UTO
MIPUBJIEKAET BHUMAHUE CTY/ICHTOB M 00JIer4aeT MOHNMaHNe NPEJCTABIEHHOTO UM MaTepHaa.

ABTOJIOpO’KHAsI TEPMUHOJIOT U, MTPEJICTABICHHAS MEepe]l KaXKAbIM TEKCTOM, 3aKperuisieTcs
U aKTUBU3UPYETCSd B TIOCIETEKCTOBBIX YNpakHeHUsX. Kaxaplii pasmen BKIO4aeT B cedd
JIeKCUYECKUE YNPaKHEHUS, HaNpaBJeHHblE Ha paCIIMPEHUE CJIOBApHOTrO 3amaca 1o
ciermanbHOCTH. [IpodeccronanbHas NeKCHKa M3y4aeTcs M 3allOMHHACTCS TAKXKE C MTOMOIIBIO
WCIIOJIB30BAHUSI BU3YAJIbHOTO KOMIIOHEHTAa — I[BETHBIX WIUIIOCTPAlUil (KapTHHOK, CXEM,
¢dororpaduii).

B yuebHOM mnocoOuM mperycMOTpPEHBl 33JaHus A HWHIMBUAYAJIbHOW, MapHOW U
TpyNIOBOH paboThl, B KOTOPHIX CTYAEHTHI CO3JAI0T M YYAaCTBYIOT B KOMMYHHKATHBHBIX
CUTYyaIMsIX MPOQECcCHOHATBHON HANPaBIEHHOCTH, YTO CIIOCOOCTBYET YMEHBIICHHIO SI3BIKOBOTO

Oapbepa MpU peanbHOM OOIICHWH C HOCUTEISIMH s3bIKa. TakuM 00pa3oM, KaXKIbld TEKCT



COIIPOBOKAACTCA  YHPAXKHCHUAMU, HMCIOIIUMHN  KOMMYHHKATHUBHYIO  HAIPaBJICHHOCTL U
MO3BOJISIOIIMMH aKTUBU3UPOBATH MPUOOPETECHHBIE HABBIKH B PEYH.

[IpencraBneHHble 3aJaHKs TOMOTYT CTYIEHTaM HAYYHUThCS BECTH Oecelbl HA TEMbI
BBIIIICYKA3aHHBIX Cdep ACATCIBbHOCTH HAa AHIIIMICKOM S3bIKE, TEeM caMbiM (GopMupys oOiiee
npeacraBieHne 00  00NacTH  JIOPOXKHOTO — CTPOHMTENbCTBA. TakuM  00pasoMm, HU3y4uB
NpEeCTaBJICHHbIE B Y4e€OHOM IOCOOMM MaTepuaibl, CTYACHTHl CMOTYT Ha 0a30BOM ypOBHE
y4acTBOBATH B MTPOIECCE KOMMYHUKAIMH Ha IPOPECCHOHATBHbIC TEMBI.

Kaxnpiii pasmen comep:kuT KoHTposbHble 3amanus (Final Tasks), mampasienuble Ha
KOHTPOJIb YCBOCHHMSI TIPOHIEHHOI0 MaTepHaJa.

YuebHoe nocobue cogepxut npuioxenue (AppendixX), B KOTOPOM MPEACTaBICHBI TEKCTHI,
COZIepIKaIllie JOMOJHUTEIbHYI0 HH(MOPMAIIUIO O CTPOMTEIBLCTBE ABTOMOOMIBHBIX JOPOT,
TOHHEJICH U MOCTOB. DTH TEKCTBI IPeIHA3HAYCHBI KaK IS IEPEBOJIOB, TaK U IS UCIIOJIB30BAHUS
B MIPOIIECCE MMOArOTOBKHU TOKJIAI0B U TPE3CHTAIIHIA.

VuebHoe mocodre MoXeT OBITh UCIIOJIB30BAHO KaK It pabOTHl B ayANTOPUH, TaK M IS

CaMOCTOSTEIIbHOU pa6OTI>I.




UNIT 1. HISTORY OF ROAD
CONSTRUCTION

1A. ROADS. HOW IT ALL STARTED

1. Before you start!

v When do you think was the first road built?
v" Who built it?

v" What was its purpose?

2. Read the words and learn them by heart.

MUST KNOW

site — TeppuTOpUS, IUIOMIA/KA, CTPOUTENIbHAS TUIOIIA/IKA

pothole — sma
to tend — crpemMuThCst traffic jam — 3aTop B yIHYHOM JBHIKCHHUU
to take for granted — npuHuUMaTh Kak camo market outlet — peiHOK cOBITa, TOProBas
co00ii pazymeroreecs TOYKa
vast — orpomMHbIi to consume — noTpedaATH
extensive — GOJIBbINOM, TIPOTHKEHHBIN supplies — mpunacel, IPOBHAHT
well-maintained — B xoporiieM coCTOSHUN equipment — obopyoBaHue
grumbling — Bopuanue engineer cOrps — HHKEHEPHbIC BOMCKa
to level — BeipaBHUBaTH pontoon bridge — moHTOHHBIIT MOCT
to carry — HecTH, IEpEBO3UTH track — Tpoma, xypc
to pave — MmoCTUTH cart — remera, moBo3ka
paved road — morieHast 1opora to stretch — TstHYTBCSI, IPOCTUPATHCSI
route — MapmipyT, myTh siege engine — ocaaHoe opy/ue



3. Read and translate the text to learn more about ancient roads.

Roads. How it all started.
Most of us give very little thought to the roads we drive on every

day, and tend to take them for granted — at least until they are closed for

repairs, washed out in a flood and so on.

However, only during the past forty years or so have we enjoyed the luxury of a vast,
extensive, and well-maintained system of roads accessible to everyone. In the midst of our
grumbling about potholes, traffic jams, and incompetent drivers, we forget how fortunate we
truly are. Obviously, it was not always the case.

From the earliest times, one of the
- strongest indicators of a society’s level of
- development has been its road system — or lack
of one. Increasing populations and the advent of
T"; towns and cities brought with it the need for

communication and commerce between those

growing population centres.

A road built in Egypt by the Pharaoh Cheops around 2500 BC is believed to be the
earliest paved road on record — the road 1000 yards long and 60 feet wide that led to the site of
the Great Pyramid.

The various trade routes, of course,
developed where goods were transported from their
source to a market outlet and were often named after
the goods which travelled upon them. For example,
the Silk Route stretched 8,000 miles from China,

across Asia, and then through Spain to the Atlantic http://geofacts.ruftajny-egipetskix-piramid/

Ocean. However, carrying bulky goods with slow animals over rough, unpaved roads was a time
consuming and expensive. As a general rule, the price of the goods doubled for every 100 miles
they had to travel.

Some other ancient roads were established by rulers and their armies. The Old Testament
contains references to ancient roads like the King’s Highway, dating back to 2000 BC. This was

a major route from Damascus in Palestine, and ran south to the Gulf of Agaba, through Syria to



Mesopotamia, and finally on to Egypt. Later it was renamed Trajan’s Road by the Romans, and
was used in the eleventh and twelfth centuries by the Crusaders.

Around 1115 BC the Assyrian Empire in western Asia began what is believed to be the

first organized road-building, and continued it for

M. 500 to 600 years. Since they were trying to

dominate that part of the world, they had to be

able to move their armies effectively along with

supplies and equipment. Their army’s engineer

corps laid pontoon bridges and levelled tracks for
carts and siege engines.

Later another imperial road, the Royal

A\ - e

o . 8 Rz S\
http:/fwww.razlib.rufistorija/mosty/p3.php Road, was being built by the Persians from the

Persian Gulf to the Aegean Sea, a distance of 1775 miles. Around 800 BC, Carthage, on the
northern coast of Africa, began to use stones for paving roads. Although they may not have been
the first to pave their roads with stones, they were among the earliest, and some people believe

that the Romans imitated Carthaginian techniques.

Source: http://www.triplenine.org/articles/roadbuilding.asp

Mind the pronunciation of the following geographic names:
Pharaoh Cheops ['fearau 'ki:pps] — ®apaon Xeoric

Damascus [do'ma:skas] — [lamack

Palestine [ 'palistain] — IManectuna

Aqgaba ['akobo] — Akaba

Syria ['sir1o] — Cupust

Mesopotamia [ mesopa'termia] — Mecomnoramus

Persian ['pa:3(a)n] — mepc, nepcunckuit

Aegean Sea [i:'d3i:on] — Dreiickoe Mope

Carthage [ 'ka:01d3] — Kapdaren

Carthaginian [ ka:0s'd3mion] — kapdarenckuit



4. Answer the following questions.

1. What was one of the indicators of the society’s development
level?

2. When and where was the first paved road built?

3. Where did it lead?

. What was one of the main purposes to create routes?

How long was the Silk Route?

. What is the King’s Highway?

. What country began the first organized road-building?

4
5
6. By whom were some ancient roads established?
7
8
9

. Why did the country do it?

10. What road was built by Persians?

11. What is the achievement of Carthage?

5. Match the words with their definitions.

a. to cover an area of ground with a hard, flat surface of pieces of stone,

1. pothole .
concrete or bricks
5 rout b. a large number of vehicles close together and unable to move or
. route
moving very slowly
c. a bridge that floats on water and in which barge- or boat-like pontoons
3. to pave

support the bridge deck and its dynamic loads

4. traffic jam

d. a logistical network identified as a series of pathways and stoppages
used for the commercial transport of cargo/ a particular way or direction
between places

5. to carry

e. the set of necessary tools, clothing, etc. for a particular purpose

6. pontoon bridge

f. a type of disruption in the surface of a roadway where a portion of the
road material has broken away, leaving a hole.

7. equipment

g. to make something flat

8. to level

h. move someone or something from one place to another

10



6. Give English equivalents to the following words and word combinations.

B XopomeM COCTOAHHHU, HCKOMIICTCHTHBIC BOAWUTCIHW, YPOBCHB pPAa3BUTHA, MOLICHAA AO0pOra,
TOpFOBBIﬁ IyTb, HWHXCHCPHBIC BOfICKa, ITOHTOHHBIN MOCT, TpoOIla, CTPOHUTECIBCTBO OOPOIU,
KaMC€Hb, pPacCCTOSAHHUC, H_II/IPOKI/II‘/'I, IIOsABJICHHUE TOpOaOB, O60py,HOBaHI/Ie, BaHI/IMaIOH_[I/Iﬁ MHOI'O

BPEMEHU.

7. Put \/ for true and ¥ for false statements.

People always have had a good system of roads.

Any developed society doesn’t have and doesn’t need road system.
The first paved road was built by Tutankhamun.

The Pharaoh Cheops road was 1000 yards long and 60 feet wide.
Ancient routes were usually called after people who built them.
The Silk Route includes China, Asia, Egypt and Spain.

Romans called the King’s Highway Trajan’s Road.

The Assyrian Empire built its road for 200 years.

© 0 N o g b~ w0 DR

Assyrians used pivots (omopsi) to build their bridges.

10. Romans imitated Carthaginian techniques when building their roads.

8. Discuss with the group the following topics:

v" Which of the roads mentioned in the text do you find more
important?

v' Are there any other famous ancient roads or routes?

11



1B. ROMAN AND SOUTH AMERICAN

ROADS

1. Before you start!

v" Who are the most famous road builders?

v" What civilizations do you know? Do they still exist?

2. Read the words and learn them by heart.

MUST KNOW

road builder — crpourens gopor

network of roads — cucrema gopor

to extend — pacummpsth

to radiate — pacxoauThCs JTydaMu

10 COMpOSe — coCTaBIATh, CKIAABIBATH

course — cioi

bedding — ocroBanmue

sand — mecok

soil —mouBa, rpyHT

mortar — cTpoUTeNbHBIA PacTBOP
gravel — rpaBuit

branch — setBb

flint — kpeMeHb, MENKHIA TIECYAHUK
thick — Toscterit

consecutive — rmociieoBaTeabHBbIH,
CIEAYIOIIUNA IPYT 3a APYroM
causeway — Jopora 1o HachIlu Ha

3a00JI04Y€HHOH TeppUTOPUU

roadway — 10poKHOE MOJIOTHO
width — mmpuna

to invent — uzobperath

wheel — koneco

lime — u3BecTHsIK

vehicle — TpancniopTHOE CpeacTBO

to ascend — moTHUMATHCS, BOCXOIUTh
steep — KpyTo, BBICOKO

incline — ckioH, CKaT, YKIOH

draft animals — TarioBbIe JKHBOTHBIE
swamp — TpsicuHa, 60JI0TO

surface — moBepxHOCTb

to maintain — ocyIecTBIATh TEXHHYECKOE

obOcy>)KnuBaHUE

12



3. Read and translate the text to learn more about the Roman and

South American roads.

Roman roads

Without doubt, the champion road builders were ancient Romans,

who, until modern times, built the world’s straightest, best engineered, and
most complex network of roads in the world. At their height, the Roman Empire maintained
53000 miles of roads, which covered all of
England to the north, most of Western
Europe, radiated throughout the Iberian

Peninsula, and encircled and crisscrossed the

entire Mediterranean area. Famous for their
straightness, Roman roads were composed of

a soil foundation topped by four courses: a

bedding of sand or mortar; rows of large, flat

A w'..“".‘"“.'».; A
5 T ! 'x’f By

. i i i i - Rl \..'-"'V‘é‘t\" jala. - g
stones; a thin layer of gravel mixed with lime; http://pochemy.net/?n=559

and a thin surface of flint-like lava. Typically they were 3 to 5 feet thick and varied in width
from 8 to 35 feet, although the average width for the main roads was from 12 to 24 feet. Their
design remained the most sophisticated until the advent of modern road-building technology in
the very late XVIII and XIX centuries. Many of their original roads are still in use today,
although they have been resurfaced numerous times.
Under Roman law, the public had the right to
use the roads, but the district through which a road
passed was responsible for the maintenance of the
roadway. This system was effective so long as a strong
central authority existed to enforce it. Unfortunately, as
& | the Roman Empire declined so did their roads and their
work fell into disrepair all across Europe and Great

Britain.

South America
On the other side of the Atlantic Ocean, several centuries after the fall of the Roman
Empire, the Inca Empire began to rise in South America during a period that corresponded with

the Middle Ages in Europe. Centred in what is now Peru, the Incas branched out into Ecuador,

13



Colombia, Bolivia, Argentina, and Chile, and, like the Romans, recognized the need for a system
of roads that would enable them to extend their conquests and to govern their empire.
Interestingly enough, the Incas built their empire without inventing the wheel, without the use of
draft animals, and without a written language. Because they had no wheeled vehicles to worry

about, their roads could ascend steep inclines via
terraces or steps.

In one place a road going up a steep
mountainside was built of 3000 consecutive stone
steps. They also built over swamps, and
constructed a causeway 24 feet wide and 8 miles
long, which had a paved surface and stone walls.

Unfortunately, their well-constructed system of

roads assisted in their downfall as the invading
Spaniards used the Incas’ own roads to move

Spanish armies, weapons, and supplies.

Source: http://www.triplenine.org/articles/roadbuilding.asp

Mind the pronunciation of the following geographic names:
Iberian [A1'brorion] — ubepuiickuit

Mediterranean [ medito’reinion] — cpean3eMHOMOPCKHIA

Inca [ 'mko] — unka

Ecuador ['ekwado:] — DxBamop

Colombia [ka'lopmbis] — Koxymous

Bolivia [ba'livio] — bonuswust

Argentina [ a:d3zon'ti:no] — ApreHTuHa
Chile ['tfili] — Y

N

. Answer the following questions.

Why did the Romans decide to build roads?

1
2. What territory did Roman roads cover?
3

How long are they?

4. What was the design of these roads?

5. Are Roman roads used nowadays?

14



. Who was responsible for the maintenance of the road?

. Why did Inca roads differ from Roman roads?

6
7. What did the Incas recognize?
8
9

. What territory did Inca roads cover?

10. What was the reason for road-building?

11. What was the difficulty in building Inca roads?

12. Why were the roads one of the components to lead to Inca civilization fell down?

5. Give Russian equivalents for the following English words and word combinations.

Course, lime, bedding, soil, to maintain, to extend, swamp, to invent, width, network of roads,

straightness, maintenance, step, surface, wheeled vehicle.

6. Match the words with their definitions.

1. sand a. small rounded stones, often mixed with sand
2. mortar b. the part of the road on which vehicles drive
3. gravel c. a raised path, especially across a wet area

4. road builder

d. a circular object connected at the centre to a bar, used for making

vehicles or parts of machines move

e. a substance that consists of very small grains of rock, found on beaches

5. roadway

and in deserts

f. animals, usually domesticated, those are kept by humans and trained to
0. wheel perform tasks
7. causeway g. individual involved into the process of road construction

8. draft animals

h. a workable paste used to bind construction blocks together and fill the

gaps between them.

7.Put ¥ for true and X for false statements.

First road builders were the Babylonians.

. The technology of Roman road building used to be advanced till X century.

1
2
3. For road-building Romans used sand, mortar, flat stones and flint-like lava.
4

. The system of road maintenance was effective.

15




5. According to Roman law rich and powerful Roman citizens were responsible for the
maintenance of roads.

The Inca civilization developed on the coast of the Pacific Ocean.

The Incas decided to build roads to deliver letters from one town to another.

The Incas didn’t have wheeled transport so they didn’t need very wide roads.

© © N o

The civilization lived in mountainous region that’s why their roads had terraces and steps.

10. British invaders used Inca roads to conquer the Inca Empire.

8. Using the information from the text and pictures given in the
SPEAKING text compare the road systems of two civilizations: Roman

roads and Inca roads.

16



1C. XVIII CENTURY AND FURTHER...

1. Before you start!

v Do you know how technologies have changed since roman times
by XVIII century?

v' What famous engineers dealing with road building do you

know?

2. Read the words and learn them by heart.

MUST KNOW

highway — ckopoctHas aBTogopora

bridge — moct

overdue — 3ano31ablii, OI031aBIIHI to pay toll — maTuTh JOPOXKHYIO MOULTHHY

boost — crpeMuTenbHBIN poCT throughout — noscroy, Be3me

structure — KOHCTpyKIUS to outstrip — oGroHsTh, IPEBOCXOIUTH

pole — nutar6aym Narrow — y3kuit

stonemason — KaMeHIIHK lack — HexBaTKa, HEIOCTATOK YErO-THOO

speed — ckopocTh foundation — ocHoBa, pyHmamMeHT

turnpike — raTHas [0pora, MarucTpaib trail — tpoma

to charge for — mnarute to wane — yObIBaTh, cnabeTh, UITH Ha YObUIb

to resurface — MeHsITh TIOKPBITHE to face — cTONKHYTBCSI, BCTPETUTHCS JIUIIOM K
JIHILY

3. Read and translate the text to learn more about the development of

road construction in the XVII1 century.

XVI11 century and further...
In the XVIII century in England the technology of highway

construction was getting a long overdue boost from two British engineers,
Thomas Telford and John Loudon McAdam. Telford, originally a stonemason, built over 1000

roads, 1200 bridges, and numerous other structures. Although his system was faster and less
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expensive than the Romans’ method, it was still costly and required frequent resurfacing with
gravel. On the other hand, the greatest advantages to McAdam’s system were its speed and low

cost, and it was generally adopted throughout Europe.

:,cent reline parallel drainage
ditch

Telford

gravel or broken stone (1-inch layer)

broken stone (7-inch layer)

foundation layer (7 inches)

parallel drainage

McAdam

gravel or broken stone (1-inch layer)

' -
(centrehne

broken stone (8-inch layer)

© 1999 Encyclopadi
http://www.britannica.com/EBchecked/media/19288/Cross-sections-of-three-18th-century-European-roads-as-designed

During this same time period, the growth of turnpikes was resulting in much improved
road conditions across England. Private individuals built roads themselves and then charged for
their use, usually blocking passage by setting a long pole (pike) across the road. Once the toll
had been paid, the pole would be swung (turned) out of the way, allowing the travellers access to
the road (turnpike).

By 1829 nearly 4000 different turnpike companies operated 20000 miles of highway
throughout England. However, during the latter
half of the XIX century, canal building and the
growth of railroads outstripped the turnpikes,
and roads in general became less important until
the turn of the century.

As European settlers migrated across the
Atlantic to the U.S., they found themselves
faced with an almost total lack of roads — in

Europe they at least had the Roman roads to use ~ htto:/iww. i rufpublicationsstoriya-rossski-iorog
as a foundation for rebuilding. In America there were only Indian trails which were very narrow.
Like England, went through a period of turnpike development, and for many years, turnpikes
were the best roads in the U.S.

Not surprisingly, the overall development of transportation in the U.S. continued in the
same way as in England and interest in building and maintaining long distance roads waned

during the last half of the XIX century. But the invention of the motorcar changed all that for
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everyone. Obviously, motorized vehicles made it possible for both people and goods to travel

both more quickly and more comfortably — so long as there were adequate roads upon which

they could travel. Thus the Good Roads Movement was born.

As they say, the rest is history. Ironically, even at its height, American modern highway

system totals only about 42500 miles. Granted, this figure does not include surface streets or

other roads.

But 2000 years ago the Romans, without the help of all our engineering technology or

road-building machinery, constructed 53000 miles of roads, much of which is still in use today.

N o g &

Source: http://www.triplenine.org/articles/roadbuilding.asp

SN

. Answer the following questions.

1. What are the two engineers who started developing road-building
in England in XV1I century?
2. What were the advantages of Thomas Telford?

3. What type of roads was popular in England at that time?

How does a turnpike work?
Why did turnpikes become less popular?
What was the main difficulty with road-building in America?

What was the purpose of Good Road Movement creation?

5. Match the words with their definitions.

1. highway

a. to put a new surface on a road

2. bridge

b. a main road that you usually have to pay to use

3. to resurface

c. a long, thin stick made of wood or metal, often used to hold something

up or to close a road until the driver gets a permission to use the road

4. speed d. an important public road that joins cities or towns together

5. turnpike e. not having something, or not having enough of something

6. pole f. the distance covered per unit of time

B g. a structure that is built over a river, road, or railway to allow people and
vehicles to cross from one side to the other

8. lack h. a path through the countryside, often where people walk

19



6. Put \/ for true and % for false statements.

Tomas Telford and John McAdam were American engineers.

Originally Tomas Telford was a scientist.

McAdam’s system was worse than Telford’s system.

Everybody could use turnpikes for free.

At the beginning of the road there was a pole to control number of travelers.
Road-building in the UK has been rapidly developing since the XVIII century.
Americans used Roman roads as a base for their own.

The invention of motorcar made road building popular again.

© 0o N o g bk~ w D

The Good Roads Movement was born in the UK.

[HEN
o

. During the latter half of the X1X century roads became less important until the turn of the

century.

7. Give English equivalents to the following words and word combinations.

KameHmuk, KOHCTPYKIMS, MIATUTh JOPOKHYIO MOLUIMHY, CTOJKHYThCS, (YHIAMEHT, Y3KUH,
IUIaTHasl JA0pora, HEXBAaTKa, TEXHOJOTUS CTPOMUTENBCTBA JOPOT, HU3Kas CTOUMOCTb, XKEJIE3HbBIE

JIOpOTH, MOTOPHBIE TPAHCIIOPTHBIE CPE/ICTBA.

i 'm 8. Discuss with the group the following topics:

v Using additional information, make up your own opinion

and say whose system was more efficient: Telford’s or

McAdam’s.

v What are the difficulties of road building nowadays?
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FINAL TASKS

1. Fill in the gaps using the words below:

traffic jams, network of roads, well-maintained, roadway, potholes,

road-builders, route, maintain, lack, turnpikes.

We take for granted that all roads must be * . Butin real life we
have quite opposite situation. Unfortunately roads in our city have many 2 . Another
problem is * . Sometimes it takes us plenty of time to travel the * which in
fact takes 15 minutes. So, what should we do to make our ° better? May be first of all
it is necessary to provide a ° of a good quality and it efficiently to avoid
cracks and potholes. We may also use ® as an alternative. If there is no ° of
funding it will be easier to have good maintenance. And certainly *° must be highly

qualified.

2. Translate the following sentences using the vocabulary of Unit 1.

1. B Poccum ecth npoTspKeHHasi CUCTEMa JIOPOT, OJTHAKO, UX KaYECTBO
HE BCET1a XOpolee.

2. TlocTpouTh NOHTOHHBIA MOCT IPOIIE, YeM OOBIYHBIH.

3. OcHOBOI 1 TOpOT B AMEepHKe ObLTH WHACHCKHE TPOIIBI.
O6opynoBaHue IJisi CTPOUTEIBCTBA TOPOT IOJHKHO OBITh BBICOKOTO Ka4eCTBa.
Panbl1ie cTpOUTENECTBOM JOPOT 3aHUMAIUCh UHKEHEPHBIE BOMCKA.
JI1st cTpouTENBhCTBA AOPOT UCIIONB30BATIUCH I'PAaBUil, U3BECTHSIK, KAMEHb, IIECOK.

[IepBblit Ci10M JOPOKHOTO MOKPBITUSA — 3TO OCHOBAHUE.

4.
S.
6.
7.
8.

N300peTeHne Kojeca MPHUBEIO K CO3/JaHHIO KOJIECHOTO TPAHCIOPTAa M Pa3BUTHIO
CTPOUTEIHCTBA TOPOT.
9. CkopocTHasi aBTOJI0pora — 3TO J0pora, Ha KOTOPOW OrpaHMYCHUE CKOPOCTH COCTABIISICT

130 kuomeTpoB B yac.

21



10. MuHHCTEpPCTBO  TPAaHCHOPTAa IUIAHUPYET CTPOUTENBCTBO IUIATHBIX  MAarucTpajiei,
DyOIMpyIOMKX HanbosIee MOMyJ IsIpHbIE MapIIPYThI TBUKCHUSI.

11. KoncTpykuusi MOCTa TOJKHA OBITh MPOYHON U YCTONYMBOM.

12. Tlocne TOro Kak BBl 3aIUIATHIIM JIOPOKHYIO TMOIUIMHY, IIJIar0ayM OTKPBIBACTCS, M BbI

CACTC AaJIbIIC.

i - 3. Make a presentation on the following topics:
SPEAKING 1. Importance of building roads in ancient times and
nowadays.

2. Process of building any famous road.
3. History of road-building in Russia.
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UNIT 2. ROAD. TYPES, ELEMENTS
AND LAYERS

2A. TYPES AND ELEMENTS OF A
ROAD

1. Before you start!

v Look at the road types in the picture and translate them.

v" What is the difference between cul-de-sac and dead end?

T T

[91] toll road
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2. Match the words or phrases with the definitions.

1. boulevard a. a road on which a driver must pay a fee
2. cul-de-sac b. a road that is perpendicular to a street

3. street c. a wide avenue

4. highway d. a large paved road connecting two cities
5. avenue e. a short dead end street in a circle shape
6. toll road f. a public road in a town or city

3. Read the words and learn them by heart.

MUST KNOW

right-of-way — nosoca orsona

carriageway — rpoes»ast 4acThb JOPOTH
road shoulder — o6ounna diversion — otBox
traffic lane — nonoca nBUxEHUS side ditch — ktoBer

pavement — nopokHoe MOKpbITHE, fopokHas  edge of the roadbed — 6poska 3emisiHOTO

o) (579 ¢ MOJIOTHA
outer slope — BHewIHUIT 0OTKOC level — yposenn

inner slope — BHyTpeHHHMIi 0TKOC to reinforce — ycunuth, ykpenursb
curb — 6oparop lateral support — 6okoBas omopa
embankment — naceinb median — pazienurenbHas moixoca
cutting — BeiemMKka required — TpeGyemprii

formation / roadbed — 3emiisHOE TTONOTHO,

OCHOBAHHE JOPOTH

4. Read and translate the text to learn more about the basic elements
of a road.
Elements of a road

The zone which is marked to lay the road is called the road zone

or right-of-way. The higher is the technical classification of the road, the

wider is the right-of-way for its construction.
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The road zone includes such parts of a road as a carriageway, road shoulders, inner and
outer slopes and other parts.

A carriageway is the road surface strip within the limits of which motor vehicles run. A
carriageway generally consists of traffic lanes. Median separates opposing traffic lanes. Usually
it is reinforced by means of natural or artificial stone aggregates. These stone aggregates form
the pavement.

4 5
. &

&
&
4

: road road 7,
side ditch  phoulded pavement | oulder side ditch
| roadbed
right-of-way

http://stroitelstvo-new.ru/1/dorogi
The strips of the ground which adjoin the carriageway are called the road shoulders. The

shoulders render lateral support to the pavement. The pavement is always made of solid
materials within the limits of the carriageway.

To lay the carriageway at the required level above the ground surface a formation
(roadbed) is constructed. It is constructed in the form of embankments or cuttings with side
ditches for drainage and the diversion of water.

The carriageway and shoulders are separated from the neighbouring land by slopes. There

are inner and outer slopes. The junction of the surface of the shoulders and the embankment

slope is called the edge of the roadbed. The distance between the edges is the width of the
roadbed.

Source: Awuen. s3. | JI.B. Jlykuna. Boponesc: Boponeoic. 2oc. apx.-cmpoum. yu.-m., 2009 — C.72
5. Answer the following questions.

1. What is called the road zone or right-of-way?

2. What parts of a road does the road zone include?

3. What is called a carriageway?
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What is a roadbed constructed for?
What is called the edge of the roadbed?
What materials reinforce carriageway?
What is the function of median?

What is called the width of the roadbed?
What does carriageway include?

© © N o 0 &

6. Put \/ for true and ¥ for false statements.

Road shoulders include carriageway, inner and outer slopes.

Outer slopes adjoin the carriageway.

Sand aggregates form the pavement.

Vehicles run within the limits of carriageway.

Slopes separate carriageway from neighbouring land.

The distance between the edges of roadbed is length of the roadbed.

N o a k~ w D oe

Medians generally consist of carriageways.

7. Match the words with their definitions.

1. curb a. a raised row of concrete along the edge of a road

2 lane b. an area in the middle of a road, separating opposite directions of
traffic

2 eden c. a narrow channel dug at the side of a road or field, to hold or carry
away water

4 e S el d. a lengthwise division of a road that is meant for one line of cars to
drive in

5. side diteh e. various Kkinds of synthetic stone products used in building
construction, civil engineering work

6. artificial stone f. a strip of land immediately adjacent to the traffic lane of a road

8. Give English equivalents to the following words and word combinations.

KroBeT, TpeOyemblIil ypOBEHb, MIOBEPXHOCTH JIOPOTH, B MpeAeNiaX 4ero-mmdo, TBEp/blii MaTepHall,
MoJioca OTBOJA, MPHJIETaTh K MPOE3KEH YacTh, aBTOTPAHCIIOPTHOE CPEICTBO, OOKOBasl OmMopa,
OTBOJ BOJBI, B (JOpME€ HACHINH, BKIIOYATh B ceOs, MOJOcCa JBMKCHUS, MPHUJICTAIONIAs 3eMJIs,

OTKOCHI, 6p0131<a 3EMIJIIHOT'O ITOJIOTHA, HIMPHUHA JOPOXKHOI'O ITOJIOTHA, pasAaACIUuTEIIbHad IMojI0ca.
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9. Match the words or phrases with the definitions.

1. bonding a. the foundation layer under a curb

2. windrow b. a device that lays concrete for a curb

3. haunching c. the boundary between a road and sidewalk
4. curb bed d. the process of adhering things together

5. curb line e. the process of installing a concrete support
6. curbing machine | f. a mound of concrete along a curb bed

10. Read the text to learn more about curbs.

Curb installation requires precision and proper materials to ensure strength and
consistency. Curbing machines can be very
useful, but machines aren’t always
available for small projects. This guide
includes tips for constructing a strong,
even curb without a machine. Before
installing a curb, you must provide a
secure foundation along the curb line. This
curb bed is what supports a curb and
ensures it is positioned correctly.

Tips:

v' if you use a wet bed, remember to

place the curb before the concrete

sets.

v if you use a dry bed, you will need bonding to affix the curb to the curb bed. A strong,
durable adhesive like epoxy resin is appropriate. Once the curb bed is laid, you are ready
to install the curb.

v most experts recommend using precast concrete curbing instead of laying wet concrete
directly into the curb bed. Precast concrete is easier to work with and generally allows for
better strength.

v haunching is recommended to support the curb from the inside edge. Install concrete

haunch alongside the curb before placing pathway or sidewalk material.
Source: Career Paths: Construction Il- Roads & Highways, 2013
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11. Answer the following questions.

1. What does curb installation require?

2. What should you do before installing a curb?

3. What is a curb bed?

4. Why is precast concrete more preferable than wet concrete?

12. Complete the article on the British road types by adding the missing words and

phrases.

areas, radiating, human, arterial, groups, slow, important, signposts, high-speed

British roads are classified in three * . The? roads, so called because
they might be compared to the arteries in the 3 body, are known as A or Class | roads.
The arterial roads include the principal roads * from London to far parts of the

country, and many roads joining big cities. The second group of classified roads consists of B or
Class 1l roads which are a little less ° than A roads. The third group has no official
name. Each road of the first two classes, A and B, has a different number, which appears on all
6 , S0 that a motor driver can find his way across Britain if he has previously looked up
the number on a map.

In the late 1950s a programme started functioning for building some 400 miles of
motorways in the form of a network over the country, the chief ones radiating from London to
the industrial ’ in South Wales, the Midlands, and Lancashire.

In many countries there are ® motorways, like the German ‘“autobahnen” or
Italian “autostrade”. They are usually fenced in, and motorists are admitted to them only at

special gates where they pay a toll. Once inside, they can travel at 80 or 90 miles an hour, for

there are hardly any junctions, and no ° moving traffic is allowed.

13. Make a description of the main parts of the road.
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2B. PAVEMENT STRUCTURAL LAYERS

1. Before you start!

v" What information do you remember about the pavement from
the previous text?

v What layers do you think a road consists of?

2. Read the words and learn them by heart.

MUST KNOW

vehicle — tpancniopTHOE CpencTBO

wheel — koneco

to ensure — obecrieunBaTh capping layer — 3amuTHbIi ciioi

rigid — xecTkuit abrasion — u3Hoc

semirigid — momy>xecTkuit COUrSe — CJIOH MOKPBITHS

multilayer — mHorocOMHBII wearing cCourse — cioii u3Hoca

gravel — rpaBuii sub-grade — rpyHT 3eMIISTHOTO TIOJIOTHA
(pavement) base — ocHoBaHHE TOPOKHOTO surface course — BepXHHUIl 3alIUTHBIA CIIOW
HOKPBITHS JOPOXHOI'O TOKPBITUSI

binder course — moacTunaronmumii cesa3yromui - slag — nutak
cloit

sub-base — nononHUTENBHBIN CIIOW OCHOBAHUS

3. Read and translate the text to learn more about the basic layers

of pavement used in road construction.

Pavement Structural Layers
To ensure all-year-round operation of vehicles traffic on a road,

the carriageway is covered with a pavement. It can have rigid or semi-
rigid structure. The pavement resists traffic stresses and climatic factors.
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The stresses induced in the pavement by motor vehicle wheels attenuate with the depth.
This enables the pavement to be designed in the =
form of a multilayer structure. The layers work

together to create a solid road. But each layer must

meet certain requirements to be effective. The main ~ binder course =

layers of the pavement are the sub-grade, sub-base,

base

base and surface course.

First, workers ensure that the sub-grade level

can support the pavement. This requires the dirt in
the sub-grade level to be solid. If it’s not, the  Capping layer

workers add a capping layer to strengthen it.

sub-grade

The sub-base is made of gravel, slag, soil
treated with binding agents, sand, etc. It is inserted when necessary between the pavement base
and the sub-grade. Sub-base is often the main load-bearing layer of the pavement. The primary
functions of the sub-base are to provide structural support and improve drainage. Contractors
occasionally skip this level to save money. But many times, they pay more to fix the problem
this causes. The quality of sub-base is very important for the useful life of the road.

The base layer protects the pavement from moisture and cold temperatures. This layer is
designed to distribute the individual wheel-loads. The pavement base is not subjected to the
direct action of automobile wheels.

The surface course endures the most pressure because it’s the top layer. It is
comparatively thin, but resists well the abrasion and the impacts caused by the wheels, and also
the effect of weather conditions. Usually the surfacing is the most expensive part of the
pavement. Surfacing usually comprises two courses — a binder course and a wearing course.

Surface course generally contains superior quality materials.

Source: Awnen. s13.. Konmp. 3adanus. | JI.B. Jlykuna Boponedc. 2oc. apx.-cmpoum. yn.-m., 2009, Career Paths:
Construction I1- Roads & Highways, 2013

4. Answer the following questions.

1. Why is the carriageway covered with a pavement?

2. What structure can the pavement have?

3. What enables the pavement to be designed in the form of a

multilayer structure?
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How many courses does the surfacing comprise?

. What does the base layer protect pavement from?

. Why do workers sometimes add capping layer?

4
5
6. What is the pavement base designed for?
7
8. What is sub-base made of?

9

. Why is quality of sub-base so very important?

10. What are the main functions of the sub-base?

5. Put \/ for true and % for false statements.

1. The pavement resists only traffic stresses.

2. Surfacing is the most expensive part of the pavement.

3. The stresses induced in the pavement by vehicle wheels attenuate with the width.

4. The sub-base is inserted when necessary between the pavement base and the surface
course.

5. The sub-grade consists of a binder course and a wearing course.

6. The sub-base layer is always necessary.

7. The pavement base course is subjected to the direct actions of wheels.

8. Sub-grade protects the pavement from moisture and cold temperatures.

9. Surface course contains high quality materials.

10. The base layer is the top layer.

6. Explain in English the meaning of the following words and word-combinations used in
the text:

pavement base, multilayer structure, sub-base, sub-grade, wheel, stone.

7. Find in the text synonyms to the following words and word-combinations:

include, provide, decrease, wet, substance, relatively, firm, significant, course, sometimes,

influence.
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8. Fill in the table “Pavement structural layers” using the basic terms from the text:

AYAYAVAYAVAYAYAYAYAY)

SPEAKING 9. Describe each structural layer of the pavement.
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2C. SIDE DITCH

1. Before you start!

v Do you know why after heavy rain many streets of our city are
flooded?

v" What is the main function of side ditches?

2. Read the words and learn them by heart.

MUST KNOW
roadside — o6ounna

saturation — noaroruieHNE

flume — oTKpBITHI BOTOOTBO impermeable soil — Henponuiaemas no4sa
interceptor ditch — naropnas kanaBa runoff — crok

drain channel — npenaxxubIit KaHaT surface runoff — moBepXHOCTHBIH CTOK
water discharge — crok BojibI ground water — rpyHTOBBIE BOJIBI

Crown — yKJIOH flue — xanan

evaporation — ucrapenue blade grader — aBrorpetinep

ponding — 3aToruieHne

! 3. Read and translate the text to learn more about a side ditch, its
\\'\ functions and use.
Side Ditch

For collecting water from the roadbed side ditches, flumes,
interceptor ditches and drain channeling can be used. Road construction
provides side ditches parallel with the roadway. A side ditch is intended to collect the water
discharged by the crown. It also collects the water from the roadside. Water from the adjoining
land must be collected by the side ditch too. The side ditch discharges into a natural outlet at the
first opportunity.
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Side ditches in cuttings and next to embankments may be excavated to a depth of up to

0.6 m. These ditches are for the collection of water flowing off the road surface and from

adjoining land during rainfall or snow thawing. The side ditch may contribute to the drainage of

the sub-grade because of the evaporation of moisture from the side ditch inner slopes. However,

the major use of the side ditch is to permit the rapid discharge of water. When this water

discharge is not ensured and ponding occurs, the side ditch becomes a source from which water

may penetrate back under the road, resulting in saturation of the sub-grade.

The cross-section of the ditch is either V-
typed (triangular) or trapezoidal. In the case of
impermeable soils and in less favorable
conditions of runoff the side ditches can be given
a trapezoidal cross-section with a bottom width of
0.4 m and a depth of up to 0.7-0.8 m from the
edge embankment. If the road must be built in dry
country with a rapid surface runoff, and the
occurrence of ground water is deep, the side
ditches are given the shape of triangular flues of
0.3 m minimum depth. The V-typed side ditch

TRAPEZOIDAL

_:::\ Joor /_

40-50cm

TRIANGULAR

L 90 cm 4

can be eaSin constructed and maintained with the http://www.fao.org/docrep/006/t0099e/t0099e04.htm

blade grader. The V-typed side ditch cannot be deep and, therefore, it is much safer than the

trapezoidal side ditch.

Source: Anenuiickuii sizvik. Konmponvhvie sadanus. | J1.B. Jlykuna, JI.H. Kpsiuxo, O.@. Hecmeposa, H.B.Cudoposa.
Boponeaic: Boponesic. zoc. apx.-cmpoum. yu.-m., 2009 — C.73-74
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. Answer the following questions.

1. What does road construction provide?
2. What is the side ditch intended to?
3. What does the side ditch discharge into?

4. What is the major use of the side ditch?

5. Why may the side ditch contribute to the drainage of the sub-grade?

6. When does the side ditch become a source from which water may penetrate back under

the road?

7. What are the main types of cross-section of the ditch?
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8. When are side-ditches given a trapezoidal form?
9. Which of the types of cross-section is safer? Why?
10. What machine can the side ditch be easily constructed and maintained with?

11. When are side-ditches given a triangular form?

5. Put \/ for true and ¥ for false statements.

Road construction provides side ditches perpendicular with the roadway.
Saturation of the sub-grade takes place water discharge is not ensured.
The side ditch permits the rapid discharge of water.

Side ditches are used for the collection of water during dry periods.

There are several types of cross-sections of the ditch.

© a k~ w N oE

Triangular flues are used if the road must be built in dry country with a rapid surface
runoff.

7. The V-typed side ditch is much safer than the trapezoidal one.

8. The cross-section of the ditch can be categorized as triangular and trapezoidal.

9. The main aim of a side ditch is to collect the water discharged by the crown.

10. The V-typed side ditch can be very deep.

6. Match the words with their definitions.

1. surface runoff a. the water located beneath the earth’s surface in soil spaces and in

the fractures of rock formations

2. interceptor ditch b. a construction machine used to create a flat surface
3. ground water c. the process by which water changes from a liquid to a gas
4. blade grader d. the water flow that occurs when the soil is infiltrated to full

capacity and excess water from rain flows over the land

5. ponding e. soil through which water has difficulty flowing

6. evaporation f. a small ditch or channel constructed to intercept and convey
water to an area where it can be safely discharged

7. impermeable soil g. the unwanted pooling of water
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7. Give English equivalents to the following words and word-combinations.

[IpennasHauen s cOopa BOJIBI, MPUMBIKAIOMIMKA YYaCTOK, IPU TEPBOH K€ BO3MOXXHOCTH, BO
BpeMs JIMBHA, BOJIA, CTEKAIOIIas C IOBEPXHOCTH JOPOTH, TasHHE CHera, CIocoOCTBOBATH,
JPEHaX IPyHTa 3€MJITHOIO MOJOTHA, UCIAPEHHE BJIarM, BHYTPEHHHUH OTKOC, OBICTpPBIM CTOK
BOJIbl, MOATOIUIEHHE TPYHTAa 3E€MJISHOTO IIOJOTHA, IPU MEHee OJaronpusTHBIX YCIIOBHSIX,

HMIMPHHA JAHA, OBICTPHII MOBEPXHOCTHBIA CTOK.

SPEAKING 8. Describe the main characteristics of side ditches.

9. Compile as many words as you can with the letters of the word.

CONSTRUCTION
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FINAL TASKS

1. Fill in the gaps using the words below:

sub-base, cross-section, road shoulders, dead ends, to ensure, rigid,

to excavate, surface runoff, right-of-way, vehicle, road zone.

1 is the territory on which the road is laid.

2. Ditches may be to a depth of up to 0.6 m.

3. reduces the required thickness of the pavement base.

4. In addition to causing water erosion and pollution, in urban areas is a primary

cause of urban flooding which can result in property damage and street flooding.
Pavement base the distribution of individual wheel-loads over the sub-base.
Pavement can have structure.

5
6
7. If the occurrence of ground water is deep, the side ditch is given triangular
8 are intended to support the pavement.

9

Most have internal combustion engines.
10. contains such parts as carriageway, slopes, road shoulders, etc.
11. have no exits.

2. Translate the following sentences using the vocabulary of Unit 2.

1. Tlomoca oTBOjgAa — 3TO Y4YacCTOK, KOTOPBIA MpeIHA3HA4YeH IS
pa3MeIIeHns] KOHCTPYKTHUBHBIX AJIEMEHTOB JIOPOTH.

2. OOounHa HE npeaHadHadycHa sl JIBUKCHHUA TPaHCHIOPTHBIX

CPEJICTB.
3. Jlopora MOXeT WUMETb OJHY WM HECKOJIBKO TIPOE3KUX YaCTeH, MEKITY KOTOPBIMH

pacmogaracTcsda pasaciauTelIbHasd 1mojioca.
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JlopokHasi oneXJa HMMEET MHOTOCIONHYIO CTPYKTYpPYy: BEPXHUH CIIOH JOPOMXKHOTO
MOKPBITHS, OCHOBAHKE JIOPOKHOTO MOKPBITHUS, JOTIOTHUTEIBHBINA CIIOH OCHOBaHUS, TPYHT

3€MJISIHOI'O II0JIOTHA.

5. HOHOJ’IHI/ITCJ'ILHHﬁ CJIOIl OCHOBaHHUA CACJIaH U3 I'paBusd, IJIaKa, IIECKa U T./.

6. KroBeTsl coOMparoT BOY, CTEKAONIIYIO C TTOBEPXHOCTU JOPOTH, B TIEPUOM JOXKICH WU
TastHUA CHETa.

7. Koieca aBToMOOMIISI OKA3bIBAIOT BAMSIHHUE HA CIOH H3HOCA JAOPOKHOTI'O ITOKPBITHA.

8. KroBernl 00ecneuMBarOT CTOK BOAbBI, B IIPOTUBHOM Ciiyda€ IIOATOINICHHUEC TIpPYyHTa
3eMJIIHOTO IT0JIOTHA HEU30EKHO.

9. Ilpu HEOMArONMPHUATHBIX YCIOBUAX MCIIONB3YETCS TPACHUEBUIHOE TIONEPEYHOE CEUCHHE
KIOBE€TaA.

10. Buemuuii u BHYTpeHHI/Iﬁ OTKOCHI 3€MJIAHOI'O IIOJIOTHA TaKXE€ SABIAIOTCA BaKHbBIMU
9JICMCHTAMM B JOPOKHOM CTPOUTCIILCTBE.

11. KauecTBO MOMOJHUTEIBHOTO CIIOSI OCHOBAHHUS UTPAET OYCHb BAXKHYIO POJb, T.K. UMEET
OI'POMHOC BJIMAHHEC HA CPOK CJ'Iy>K6BI aBTOMOOMIILHOM A0poru.

[ [

SPEAKING 3. Form several groups and using the plan of the road given on

p. 25 make your own plan of the road and describe its main

elements.
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UNIT 3. TYPES OF PAVEMENT

3A. RIGID AND FLEXIBLE
PAVEMENT

1. Before you start!

v" What do we call a pavement?

v’ What structural layers of pavement do you remember?

2. Read the words and learn them by heart.

MUST KNOW

rigid — xecTkwuii

flexible — rubkuii, HexxeCcTRUMI

modulus of elasticity — crenenn
3JIaCTUYHOCTHU

maintenance — cojepxanue JOpOru
rehabilitation — pemonT

subsequent layer — ciaemyromuii cioi
flexural strength — npounocts npu u3rude
life span — cpok ciyx06b1

road network — moposxHast ceTh
significant — 3sHaunTEeTHHBIN

rebar — apmarypHsIii cTepIKeHB

BST (bituminous surface treatment) —

00paboTKa JOPOIKHOTO IMOKPBITHUS OUTYMOM
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curing — BeIIEp)KMBaHKe OCTOHA /Tt Habopa
POYHOCTH

mode of communication — crioco6 cBsi3u
indirect — KocBeHHBI

lime — u3BecTh

asset — nocrosinue

cobblestone — 6ynbokHIK

granite setts — rpaHuTHBIC OpyCYATKH

to bend — usrubarscs

flexing — nedbopmarus, u3rud

stiff — xxecTkuii



3. Read and translate the text to learn more about the main types of

pavement.

Rigid and Flexible Pavements

In fact development of a country depends on the connectivity of various

places with adequate road network. Obviously roads are the major
channel of transportation for carrying goods and passengers. They play
a significant role in improving the socio-economic standards of a region. Roads constitute the
most important mode of communication in areas where railways have not developed much and
form the basic infrastructure for the development and economic growth of the country. The
benefits from the investment in road sector are indirect, long-term and not immediately visible.

Roads are important assets for any

nation. In the past, gravel road FLEXIBLE PAVEMENT RIGID PAVEMENT
surfaces, cobblestone and granite /Surface Course)

setts were extensively used, but / Base Course \ /Surface Course\

these surfaces have mostly been Base Course

Subbose Course

replaced by asphalt or concrete.

There are various types of http://www.enggpedia.com/civil-engineering-encyclopedia/dictionary/highway-a-
pavements depending upon the transportation/1564-flexible-and-rigid-pavement
materials used. Basically, all hard surfaced pavement types can be categorized into two groups,
flexible and rigid. Flexible pavements are those which are surfaced with asphalt materials. These
types of pavements are called “flexible” since the total pavement structure “bends” due to traffic
loads. A flexible pavement structure is generally composed of several layers of materials which
can accommodate this “flexing”. On the other hand rigid pavements are composed of a PCC
(Portland Cement Concrete) surface course. Such pavements are “stiffer” than flexible
pavements due to the high modulus of elasticity of the PCC material.

State highway agencies generally select pavement type either by policy, economics or
both. Flexible pavements generally require some sort of maintenance or rehabilitation every 10
to 15 years. Rigid pavements, on the other hand, can often serve 20 to 40 years with little or no
maintenance. Thus, it should come as no surprise that rigid pavements are often used in urban,
high traffic areas. But, when a flexible pavement requires major rehabilitation, the options are

generally less expensive than for rigid pavements.
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Flexible VS Rigid Pavement

Flexible Pavements

Rigid Pavements

Deformation in the sub-grade is

transferred to the upper layers

Deformation in the sub-grade is not

transferred to subsequent layers

Have low completion cost but repairing
cost is high

Have low repairing cost but completion
cost is high

Have low life span

High life span

Surfacing cannot be laid directly on the

sub-grade but a sub-base is needed

Surfacing can be directly laid on the

sub-grade

Road can be used for traffic within 24
hours

Road cannot be used until 14 days of

curing

Have low flexural strength

Have high flexural strength

Damaged by oils and certain chemicals

No Damage by oils

sector?

© © N o g B

Source

1. What role do roads play?

. http://www.aboutcivil.org/types-of-pavements.html

4. Answer the following questions.

2. How can you characterize the benefits from the investment in road

3. What types of road surfaces were used in the past?

What do the variety of pavement types depend on?

What groups of pavement types are distinguished?

Why is flexible pavement called so?

What are rigid pavements composed of?

What are the principles of state highway agencies in choosing the pavement type?

What are the basic differences between flexible and rigid pavements?

©
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5. Look at these pictures and define the types of pavement.




6. Put \/ for true and % for false statements.

1. Flexible pavements are composed of a PCC surface course.

2. Roads are used as a mode of communication in areas where railways are not developed
much.

Variety of pavement types depends on the instruments used.

Roads form the infrastructure for the cutback of economic activity of the country.

Rigid pavements do not require maintenance.

Rigid pavements have high repairing cost.

N o g &~ w

Flexible pavements are surfaced with asphalt materials.

7. Circle the odd word.

1. rigid sub-grade sub-base base

2.  concrete asphalt gravel maintenance
3. cost economic growth passengers investment
4.  pavement chemicals road network road surface
5. repair rehabilitation maintenance cobblestone

8. Give English equivalents to the following words and word combinations.

HepeBo3Ka TOBApPOB, 3BHAYUTCJIbHAA POJIb, HC Cpa3y SaMeTHBIﬁ, B 3aBUCHMOCTHU OT HUCIIOJIb3YCMBIX
MaTCpHraJioB, Harpys3ka OT TpPaHCIOPTHBIX CpPEACTB, HOpTHaHI[HGMeHTHLIfI 6€TOH, BBICOKas
CTCIICHDb 3JIACTUYHOCTH, Tpe6OBaTL OIMPCACIICHHOI'0 COACPIKAHUSA NOPOT'H, pa1710H C HHTCHCHBHBIM

TPAHCIIOPTHBIM ABHUKCHUEM, BBICOKAs IIPOYHOCTD IIPpU u3ruoe.

ma o
SPEAKING 9. Describe advantages and disadvantages of each pavement
type.
B
I a
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10. Read the text about modern road materials and say what materials are used today in

road construction.

Today’s roads are made from several
materials. The material selected depends mainly
on the expected traffic load of the road. For
example, in rural areas gravel roads often
perform well. Others may be coated with a
bituminous surface treatment (BST).

However, asphalt made of bitumen and

a mineral aggregate is the most common S

material. It has largely replaced Portland cement
concrete. Lime may be used as a stabilizer. Roads may
be reinforced with steel rebars to increase their lifespan.

In recent years, recycled industrial materials have
been added to asphalt. This lowers costs and improves
performance. For example, rubber from old tires

reduces the noise level of a road. Fly ash from burned

coal makes concrete more durable.
Source: Career Paths: Construction I1- Roads & Highways, 2013

11. Match the words or phrases with the definitions.

1. concrete a. a steel bar used to reinforce concrete structures
5 i b. a sticky, black liquid that is combined with a solid such as crushed
stone to form a road covering
c. a mix of cement, water, gravel, and sand used as a building and
3 BST roadway material
d. an inorganic material containing calcium, sometimes used to
4 rebar stabilize a roadway
e. a layer of asphalt and fine aggregate used as a roadway seal,
5. asphalt especially on a roadway with low traffic volume
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12. Put \/ for true and % for false statements.

13.

O N o g B~ w D P

Gravel roads are not coated with bituminous surface treatment.
Portland cement concrete has replaced asphalt.

Rubber in asphalt makes a road more durable.

Rubber from burned coal makes concrete more durable.

Steel rebars increase lifespan of roads.

Recycled industrial materials lower costs and improve performance.
Lime may never be used as a stabilizer.

Gravel roads perform well in rural areas.

Fill in the gaps using the words below:

gravel, steel, rubber, fly ash, bitumen

1 holds asphalt together.

2. A road has loose rocks on the surface.

3. Some pavements are reinforced with bars.

4. Does this concrete contain any recycled from coal?

5. Adding from old tires to asphalt lowers road noise.

] I'm 14. Is a busy road more likely to have asphalt or gravel as a

surface material? Explain your choice.
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3B. ASPHALT

1. Before you start!

v" What pavement type can asphalt be referred to?

v' Is asphalt pavement popular in your country?

2. Read the words and learn them by heart.

MUST KNOW

primary highway — marucrpanbHast aBTOMOOUIIbHAS JOPOTa

traffic load (volume) — HHTEHCUBHOCTD JBHIKCHUS

rural road — cenbckas gopora slick — rmaakwii, CKOJIB3KUI, POBHBII
perceived — oueBUIHBIIH amount — KOJIM4YeCcTBO

durability — cpok ciyx0br hydrocarbon — yrieBomopoasbrii
tensile strength — mpexen npounocTH npu pollution — 3arpsi3HeHue
pacTsHKEHUH

3. Read and translate the text to learn more about asphalt

pavement.

Asphalt
Asphalt (specifically, asphalt concrete) has been widely used

since the 1920s. Most asphalt surfaces are laid on a gravel base, which
is generally at least as thick as the asphalt layer, although some asphalt surfaces are laid directly
on the native sub-grade.

Depending on the temperature at which it is applied, asphalt is categorized as hot mix,
warm mix and cold mix. Cold mix asphalt is often used on lower volume rural roads, where hot

mix asphalt would cool too much on the long trip from the asphalt plant to the construction site.
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An asphalt concrete surface will generally be constructed for high volume primary

highways having an average annual daily i 3
e

traffic load greater than 1200 vehicles per

D —

day. Advantages of asphalt roadways

= «
-

N
gﬁ' : § = —

Tt
include relatively low noise, relatively H -
low cost compared with other paving [s
methods, and perceived ease of repair. :
Disadvantages include less durability than
other paving methods, less tensile

strength than concrete, the tendency to

. . http://rolIacity.blogspot.ru/2012/09/city-f-rolIa-weekend-e-updates-sept—
become slick and soft in hot weather and 2L html

a certain amount of hydrocarbon pollution to soil and groundwater.

Source: http://en.wikipedia.org/wiki/Asphalt_concrete

4. Answer the following questions.
1. Where are most asphalt surfaces laid?
2. What types of asphalt are distinguished depending on the

temperature?

3. Which type of asphalt is used on rural roads?
4. What highways is asphalt pavement constructed for?
5. When did road builders start to use asphalt?

6. Are there more advantages or disadvantages of asphalt pavement?

5. Give English equivalents to the following words and word combinations.

E)Ke,Z[HeBHaH WHTCHCUBHOCTL JIBUKCHHA, 3arpsA3HCHHUC IIOYBBI W TPYHTOBBIX BOJ, CCJIBCKHUC
aoporu ¢ MEHBIIEH HMHTEHCHUBHOCTHIO ABWIKCHUSA, B 3aBUCUMOCTHU OT TCMIICPATYpPhbI, MIUPOKO
HCHOHLSyCMHﬁ, aC(i)aHBTOBBIﬁ 3aB0OJl, OTHOCHTCJIIbHO HH3Kas II€Ha, OYCBHUIHAA JICTKOCTH
peMOHTa, MEHBIIUNA CPOK CIYyKObI, B JKapKyl TIOTOAY, MPEUMYIIECTBA, OIMPEACICHHOE

KOJIMYECTBO, 6CTOH, CKOHLSKHﬁ, XO0Td, CTPOUTCIIbHA IJIOMIaZiKa.

6. Put v~ for true and X for false statements.
1. Asphalt has not been widely used until the 1920s.
2. Gravel base is as thick as sub-grade layer.
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3. Asphalt roadways have less tensile strength than gravel.

4. One of the main disadvantages of asphalt roadways is low noise.

5. Depending on the temperature at which asphalt is applied, it can be hot mix, warm mix
and cold mix.

6. Asphalt causes pollution to groundwater.

7. Generally asphalt surfaces are laid on gravel base, however, sometimes some asphalt

surfaces are laid directly on the native sub-grade.

7. Translate the text about asphalt.

AcdanbT — 3T0 cMeCh MUHEPAIBHBIX MaTepHalIoB (TpaBUil U MECOK) U Outyma. B Henpax
3emun (Earth's interior) oH MOXeT OBITh Kak >KHIKWAM, Tak W TBepabM. Korma Temmeparypa
HOBBIIIAETCA, OH CTaHOBUTCS >kuikuM. Korzma temmeparypa cHukaercs, acdaibT CHOBa
3acThiBaeT. Pasnuuaror 1Ba BuAa acdaibTa: HATypalbHbIM, KOTOPBIA JIEKHUT IOYTH Y
IIOBEPXHOCTH 3€MJIM, U UCKYCCTBEHHBIH — €ro MPOU3BOAAT Ha COBPEMEHHBIX 3aBOAAX M3 CHIPOM
HedTH (crude oil). Hatypanbsnsiit acdanst comepxkut ot 60% 10 75% Outyma.

Ha octpoBe Tpunuaan HaxoguTcs camoe OONbIIOe «03epo acanbTa», OHO 3aHHUMAET
IUIOIAb B COPOK I'€KTapoB, INIyOHWHA cocTaBisgeT 0ojiee TPUALIATH METPOB. BOJIBIIMHCTBO ynuI
Bammnrrona nokpsito achansrom u3 Tpunuaana.

B XIX Beke ynuibl roposioB ObUIM MOKPBITHI KaMHSIMU. B Takux crpanax, kak CLIA,
[Betinapus, @panmus ¢ cepearnsl XIX Beka it 10p0KHOTO MOKPBITUS CTaJId UCIOJIB30BaTHCS
OuTyMHO-MUHepanbHble cMecH. [lepBbiil acanbT Ha OCHOBE HE(TAHBIX OMTYMOB IMOSIBHIICS B
CILIA B 1876 rony. Unxenep U.®. byrtrar cran nepBsIM pou3BoauTeneM achansta B Poccun.
IlepBbIM POCCHUICKHM 3aBOJIOM, KOTOPBIM MPOM3BOAWII 3TOT JOPOXKHBIM MaTepual, CTall

Coe3panckuii (B 1873 roxy).

8. Tell all the information that you learnt about asphalt

pavement.
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3C. CONCRETE

1. Before you start!

v" What pavement type can concrete be referred to?

v Is concrete pavement popular in your country?

2. Read the words and learn them by heart.

MUST KNOW

jointed plain concrete pavement (JPCP) — OeroHHOE TOpPOXKHOE

IOKPLITHE C ITONICPCUYHBIMU IIBAMHA

jointed reinforced concrete pavement (JRCP) — apmwupoBanHOe

XKeNe300eTOHHOE JTOPOXKHOE MOKPHITHE C MOTIEPEYHBIMHU IIIBAMHU

continuously reinforced concrete pavement (CRCP) — apmupoBaHHOe

’KeJIe300eTOHHOE TOPOKHOE TOKPBITHE 0€3 TIONEepPEYHbIX IIIBOB

coarse aggregate — KpymHbIi me6eHsb
admixtures — npumecH, 100aBKH
workability — npuromHocTs k 06paboTKe
to mitigate — ocnabuts

severe — CypoBbIil

substitute — 3amMeHuTeNH

fly ash cement — 301bHBII IEMEHT

crack — tpermuna

warping joint — moB It peynpeKaeHus
repexoca (0OETOHHBIX TUTUT | T.]1.)
contraction joint — 1roB cxxatust (monepeyHbIin

I0B OETOHHOTO MOKPHITHSA)

expansion joint — moB pacimMpeHus

slab — utura

reinforcing steel — apmatypa

dowel bar — cTpikoBO# IITBIP

tie bar — coeIMHUTENBHBIN MITHIPH
skid-resistant — mpoTHBOCKOJIB3SIITHIA
consuming — 3aTpaTtHbIii

offset — BosMemenne, KomneHcanus
vertical temperature gradient —
BEPTUKAJIbHBIN TEMIIEPATyPHBIN IPaIueHT

tamper bar — tpamGyroruii 6pyc
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3. Read and translate the text to learn more about concrete

pavement.

Concrete

Concrete surfaces (specifically, PCC) are usually used on roads

with heavy traffic of heavy vehicles and created using a concrete mix of
Portland cement, coarse aggregate, sand and water. In virtually all modern mixes there will also
be various admixtures added to increase workability, reduce the required amount of water,
mitigate harmful chemical reactions and for other beneficial purposes. In many cases there will
also be Portland cement substitutes added, such as fly ash. This can reduce the cost of the
concrete and improve its physical properties.

Concrete surfaces are divided into three common types: jointed plain (JPCP), jointed
reinforced (JRCP) and continuously reinforced (CRCP). Each of the jointing system types is

used to control crack development. nmu\\

Jointed plain concrete pavement is

Bage f Subbasa

the most common type of rigid pavement.
JPCP controls cracks by dividing the

http://www.pavementinteractive.org/category/pavement/pavement-
pavement up into individual slabs separated types/rigid-pavement-types/
by contraction joints. JPCP does not use any reinforcing steel but uses dowel bars and tie bars.

Today the majority of US state agencies build jointed plain pavements.

Jointed reinforced concrete //ww
pavements control cracks by dividing the T r
Reinfarcing it!-al-—"‘
pavement up into individual slabs separated Base / Subbase

by contraction jOIntS. HOWQVQI’, these slabs http://www.pavementinteractive.org/category/pavement/pavement-

types/rigid-pavement-types/

are much longer than JPCP slabs, so JRCP
uses reinforcing steel within each slab to control within-slab cracking. Today very few of
agencies use this design, because it is not recommended as both of the other types offer better

performance and are easier to repair.

Continuously reinforced concrete "°""°'“"°s‘°°'\ /”"‘""""
LY ML

pavements do not require joints in their

Base / Subbase

design. Cracks are held tightly together by the

underlying reinforcing steel. A number of

http://www.pavementinteractive.org/category/pavement/pavement-
agencies have made decisions to use types/rigid-pavement-types/

continuously reinforced designs in their heavy urban traffic corridors.

49
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One of the major advantages of concrete pavements is that they are typically stronger and
more durable than asphalt roadways. They can also provide a durable skid-resistant surface. A
notable disadvantage is that it can typically have a higher initial cost, as well as can be more time

consuming to construct. This cost can typically be offset through the long life cycle of the

pavement.

Source: http://en.wikipedia.org/wiki/Road_surface

4. Answer the following questions.

1. What materials are concrete surfaces created from?
2. For what purposes are various admixtures added?
3

. What are the main types of concrete surfaces?

4. What type of concrete pavement does not use reinforcing steel?
Why is jointed reinforced concrete pavement used only by very few agencies?
Where is continuously reinforced concrete pavement used?
What are the main advantages of concrete pavements?

Is concrete or asphalt pavement more time consuming to construct?

© © N o o

What type of pavement would you recommend and why?

5. Put the following sentences in the correct order.

A. Portland cement substitutes can reduce the cost of the concrete and improve its physical
properties.

B. Concrete pavements are typically stronger and more durable than asphalt roadways.

C. JPCP controls cracks by dividing the pavement into slabs separated by contraction joints.

D. Concrete surfaces are created using a concrete mix of Portland cement, coarse aggregate,
sand and water.

E. Continuously reinforced concrete pavements use reinforcing steel rather than contraction
joints for crack control.

F. JRCP uses reinforcing steel within each slab to control within-slab cracking.
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6. Look at these pictures and name two types of concrete pavement.
Dowels_

TR LS

7. Find in the text synonyms to the following words and word-combinations:

aim, regulate, divide, though, fix, lasting, perceptible, taking much time, primary, decide, plus.

8. Give English equivalents to the following words and word combinations.

VHTeHcuBHOE JBM)KEHHE, OOJIBLIETpY3HOE TPAHCHOPTHOE CpPEACTBO, OETOHHAs CMECh,
TpeOyeMoe KOJIMYECTBO BOJIBI, OCTA0UTh BPEAHBIE XUMUYECKUE PEaKInH, (PU3HMUECKUue CBOMCTBA,
OTJIE/IbHBIE IJIUTHI, IPOTUBOCKOJIB3SIIEE TTOKPHITHE, 3aMETHBI HEJIOCTATOK, TPEOYIOIIMI MHOTO

BPEMEHH.

9. Before you start your work you need to ensure that the concrete is usable. So start by
performing a slump test and cube-crushing test. If it passes both tests, start laying the

concrete. Look at the pictures and describe these tests.

: SLUMP
) \j shear collapse true slump
. '

Career Paths: Construction I1- Roads & Highways, 2013
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10. Match the word or phrase with the definition.

T a. it prevents bending stresses in concrete by evenly
distributing weight and releasing tension

2. strike formwork b. the act of making concrete more compact

3. warping joint c. to remove formwork

4. vertical temperature gradient d. a frame into which concrete is poured
e. a situation that occurs when the top portion of concrete

- famp is much hotter or cooler than the bottom portion

6. tamper bar f. a tool that compresses concrete

11. Read the tips on laying concrete.
TIPS ON LAYING CONCRETE

v" Please make sure that you lay a solid formwork for the concrete.

v Don’t forget to place
expansion and |
warping joints. You
know how severe the
weather can get. We
need to prevent any
possible vertical
temperature
gradients from
occurring.

v Lastly, please have .

your crew tamp the '
concrete. They can use a tamper bar to tamp the concrete by hand.

v" Remember to strike the formwork when you’re done.

Source: Career Paths: Construction I1- Roads & Highways, 2013
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12. Translate the text about concrete in road construction.
Beronnoe 1opokHoe NOKpbITHE

[IpouHblii IEMEHTHBIA OETOH SIBISETCS OJIUH W3 JYYIIMX MaTEpHUajoB JJsl JOPOXKHBIX
nokpeiTaidi. B 1913 1. B Tudnuce Obuta mocTpoeHa rnepsas 10pora ¢ 06TOHHBIM ITOKPBITHEM.

Bricokasi monroBedHOCTh OETOHA MO3BOJSET COKPATUTh PAcXO[bl Ha COJACpXKAHHE H
peMoHT. CpoK CiTy>KObI OETOHHOTO OKPBITHSI aBTOMOOMIIBHOM TI0pPOTH B HECKOJIBKO pa3 OoJbIie
[0 CPAaBHEHMIO C MOKPBHITHEM U3 acdaybra. XOpOIIo MOCTPOSHHAs 10pora ¢ eMEHTOOETOHHBIM
MOKPBITUEM MOXET CIYKUTh 0€3 pEeMOHTa HECKOJIbKO JecsATKOB JeT. LlemeHTOOGETOHHOE
JIOPOXKHOE TOKPBITHE MPECTABISET COOOU TUIUTY TOMIUHON 18-24 canTuMmeTpa.

Ecnu nopory moxpbITh TOJBKO OETOHOM, TO NPH U3MEHEHUSAX TeMIepaTypbl (JHEM U
HOYBIO, JIETOM M 3MMOIl) OeToHHasi TuIMTa OyIeT U3MEHSTHhCS B pa3Mepax — pacIIUpSATHCS U
COKpAIaThCsl, U B HEl BO3HUKHYT HAMPSIKEHHS, KOTOPbIe MOTYT MPUBECTU K PaCTPECKUBAHUIO
OeToHa.

Uro0bl npeaoTBpaTUTh pa3pyllieHue OCTOHHOM IUIMTHI, yCTPauBaIOT LIBbI PACIIUPEHUS,
KOTOpBIE 3aMOJHSIOT 3JACTUYHOM Maccoil (paste) u3 Outyma, 4ToObl B OCHOBAHHUE MO/ TUIUTY HE
NpoHMKala BoAa. PaccTosiHMe MeXAy IIBaMH PACIIMPEHHs 3aBUCUT OT TeMIepaTypbl O€TOHHOU
CMECH B MOMEHT YKJIAJKH, a TAK)K€ OT KJIMMaTa MECTHOCTH.

be3 mBOB pacumpenusi, MOKpeITHE OYAET TaK HarpeBaThbCsl B JKapKUN COJHEUHBIN JIEHb,
4TO C €ro MOBEPXHOCTH MOTYT OTKanbiBaThes (Chip) Gombinue kycku Oetona. OHU MOTYT CTaTh
OPUYMHOM HecuacTHhIX ciy4yaeB. Takue sBIE€HHs HAOMIOJAINCh HAa OAHOM U3 jgopor
Kamugpopuun (CIIA), rae He ObU10 HEOOXOAUMBIX IIIBOB.

UTo0B! MpenoTBPaTUTh PaCTPECKUBAHUE OETOHHOM IUIUTHI MPU OXJIAXKIEHUU MOKPBITHS
JI0 TeMIepaTypbl MEHbILIEH, 4YeM TeMIepaTypa OETOHHOW cMecH, IOKPBITHE pa3essieTcsl HIBaMH
cxarud. [11oB cokaTus 3aaMBarOT Maccol, TaK JK€ KaK M OB pPaCIIMPEHUS.

Takum o6pa30M, HCMGHTO6CTOHH06 AOPOKHOC NOKPBITHE COCTOUT U3 OTACIBbHBIX IIJIUT.

Im .
13. Tell all the information that you learnt about concrete
SPEAKING y
pavement, its types, advantages and disadvantages.
B B
" a
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3D. OTHER TYPES OF PAVEMENTS

1. Before you start!

Do you know any other pavement types?

or asphalt?

Have you ever seen a road covered with material different from concrete

2. Read the words and learn them by heart.

MUST KNOW

bituminous surface treatment (BST) — mnoBepxHOoCcTHas 00pabOTKa

JOPOKHOTO TOKPBITHS OUTYMOM

paver — maTepuait s MolneHus (KaMeHb, KUpIud, Opycyarka, TpaBHii)

to rehabilitate — pekoncTpyHpOBaTH,
BOCCTaHOBUTH

chip seal — mebeHouyHOE yITOTHEHHE
sealing coat — mokpeIBaroIIUii CI0M
to rejuvenate — 0OGHOBUTH

aggregate — mebeHb

emulsion — smynbcust

cut-back asphalt cement — sxwunkuii
acganbTOBBIN OUTYM

to embed — yxianpiBath
rubber-tired roller — katok Ha
IMTHEBMATHYECKUX (PE3MHOBBIX) KOJIECax

rolling — ykarka

low-traffic — Hu3Kas MHTEHCUBHOCTD
JIBYDKCHHUS

unstable terrain — caa0wb1ii rpyHT
application — npumenenue

to thaw — tasts

sett — OpycuaTka

to top — mokpeIBaThH

pre-cast concrete block — GeTonHbI# 010K
3aBOJICKOTO U3TOTOBJICHHS

cobblestone — GyIbDKHBIN KaMEHb
granular surface — moBepxXHOCTb M3 MEIKOTO

KaMEHHOTO MaTepuaia (TpaBus, IeOHs)
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3. Read and translate the text to learn more about other types of

pavement.

Other types of pavement

Composite surface combines Portland cement concrete and

asphalt. They are usually used to rehabilitate existing roadways rather
than in new construction.

Bituminous surface treatment (BST) is used mainly on low-traffic roads, but also as a
sealing coat to rejuvenate an asphalt concrete
pavement. It generally consists of aggregate
spread over a sprayed on asphalt emulsion or
cut-back asphalt cement. The aggregate is then
embedded into the asphalt by rolling it,
typically with a rubber-tired roller. This type of
surface is described by a wide variety of

regional terms including “chip seal”, “oil and

en.wikipedia.org/wiki/Road_surface
stone” etc.

The ease of application of BST is one reason for its popularity, but another is its
flexibility, which is important when roadways are laid down over unstable terrain that thaws and
softens in the spring.

Gravel is known to have been used
extensively in the construction of roads by soldiers
of the Roman Empire. A granular surface can be
used with a traffic volume where the average annual
daily traffic is 1200 vehicles per day or less. There is
some structural strength as the road surface
combines a sub-base and base and is topped with a hn:,,eiidiaowiRoads
seal aggregate with emulsion. The decision whether to pave a gravel road or not often depends
on traffic volume. Obviously, it is not as durable as concrete or asphalt pavements, but relatively
cheap.

Pavers generally have the form of pre-cast concrete blocks, are often used for aesthetic
purposes. Pavers are rarely used in areas with high-speed vehicle traffic.

Brick, cobblestone, sett pavements were once common in urban areas throughout the
world, but fell out of fashion in most countries, due to the high cost of labor required to lay and

55


http://en.wikipedia.org/wiki/Emulsion
http://en.wikipedia.org/wiki/Road_roller

maintain them, and are typically only kept for historical or aesthetic reasons. In some countries,

however, they are still common in local streets.

Source: http://en.wikipedia.org/wiki/Road_surface

SN

. Answer the following questions.

1. What other types of pavement did you learn from the text?
2. For what purposes are composite surfaces used?
3. What materials does BST consist of?

. When was gravel road extensively used?

. Why is BST so popular?

4
5
6. What does the decision to pave a gravel road or not depend on?
7. What is the main disadvantage of a gravel road?

8. Where are pavers rarely used?

9. Why did brick, cobblestone, sett pavements fall out of fashion?

10. Where is bituminous surface treatment used?

5. Put \/ for true and % for false statements.

Pavers are used only in areas with high-speed vehicle traffic.
Composite surface is used to rehabilitate existing roadways.
BST consists of pre-cast concrete blocks spread over a sprayed on asphalt emulsion.

Gravel was extensively used in Ancient Greece.

o B~ D

Pavers fell out of fashion in most countries because the cost of labor required to lay and
maintain them is rather high.

BST is popular because of its flexibility and ease of application.

Concrete pavement is more durable than gravel.

The decision whether to pave a gravel road or not never depends on traffic volume.

© © N o

Gravel is as durable as concrete or asphalt pavements, and it is relatively cheap.

6. Give English equivalents to the following words and word combinations.

PekoHCTpyHpOBaTh  CYIIECTBYIOIIME JIOPOTH, OOHOBUTH ac(hadbTOOETOHHOE JIOPOKHOE

IMOKPLITUC, HIUPOKOC pa3H006pa31/Ie, JICTKOCTh MPUMCHCHMUS, INMPOKO HCIOJIB30BAJICA, 3aBUCCTDH
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OT MHTCHCHUBHOCTHU JABMXXCHUA, UMCThb (1)OpMy OETOHHBLIX OJIOKOB 3aBOJICKOI'0O HM3I'0OTOBJICHUSA, B
OeJaX 3CTCTUKU, HHTCHCUBHOC CKOPOCTHOC ABUKCHHUEC TPAHCIIOPTHBIX CPEACTB, BBIUTH U3 MOJBbI,

B FOpOI[CKOﬁ MCCTHOCTH.

7. Put the words and phrases in the correct column.

Portland cement, pre-cast concrete blocks, low-traffic roads, rubber-tired roller, cut-back asphalt
cement, structural strength, emulsion, relatively cheap, high-speed vehicle traffic, cobblestone,

seal aggregate, flexibility, chip seal, unstable terrain, sub base and base, sett, high cost of labour.

) Bituminous surface
Composite surface Gravel surface Pavers
treatment
] [T 8. Describe the following types of pavements:

v .
SPEAKING Composite surface

v" Bituminous surface treatment

v" Gravel surface

. v' Pavers
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FINAL TASKS

1. Fill in the gaps using the words below:

flexible, combine, reinforcing steel, sett, mode of communication,
repairing cost, depend on, time consuming, cobblestone, asphalt

pavement, rigid, Portland cement, rural roads, flexibility, jointed plain

concrete pavement.

1. All pavement types are divided in two groups: and

2. A road is the most important in areas where railways have not developed
much.

3. The decision whether to pave a gravel road or not traffic volume.

4. Cold mix asphalt is used on lower volume

5. Advantages of include relatively low noise and low cost compared with other
paving methods.

6. Concrete pavement is created using , coarse aggregate, sand and water.

7. controls cracks by dividing the pavement up into individual slabs separated
by contraction joints.

8. Composite surface Portland cement concrete and asphalt.

9. There are two main reasons for BST popularity: ease of application and

10. Continuously reinforced concrete pavements use rather than contraction

joints for crack control.

11. A notable disadvantage of concrete pavement is that it can be more to
construct.

12. The of flexible pavements is high.

13. Brick, : pavements were once common in urban areas throughout

the world, but fell out of fashion in most countries.
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2. Circle the odd word.

1. | bituminous surface | rubber-tired roller gravel surface pavers
treatment

2. | concrete asphalt gravel chemical reactions

3. | brick sett composite surface cobblestone

4. | sand properties water Portland cement

5. | continuously jointed  reinforced | maintenance jointed plain
reinforced concrete | concrete pavement concrete pavement
pavement

3. Translate the following sentences using the vocabulary of Unit 3.

1. XKectkasn AOPOKHaA OACKaa boiee JOJIT'OBCYHAsA, YEM HCXKCCTKasd.

BBICOKOI HMHTEHCHUBHOCTBIO JBHXCHUA.

3. beToHHBIH CIOM COCTOUT U3 MOPTIAH/LEMEHTA, MEeOHs, eCKa U BOJIBI.
4. Ha ctpouTenbCTBO OETOHHOTO JOPOKHOTO MOKPHITHS TpeOyeTcst 00IbIIe BPEMEHH.
5. bonblMHCTBO  acaibTOOETOHHBIX  JOPOXKHBIX  IMOKPBITUH  YKJIa/IbIBA€TCS

111€0€HOUYHYIO OCHOBY.

6. Ilpu HenpepbIBHO apMUPOBAHHOM >K€JI€300€TOHHOM JTOPOYKHOM HMOKPBITUHU HCIIOJIB3YETCS

apMarypa, a He IIBbI CKaTHsl.

7. HexecTkue HOpOXKHBIE MOKPBITHS COCTOST M3 OMTYMHBIX MAaTe€pHallOB, a JKECTKHUE W3

NOopTIaHAUCMCEHTA.

8. HOBCpXHOCTHa}I 06pa60T1<a JOPOIKHOI'0 MOKPBITHUA 6I/ITyMOM HCIIOJIB3YCTCA B OCHOBHOM

Ha y4acCcTKax C HU3KOH HMHTCHCHBHOCTBIO JOPOXKHOTI'O ABUKCHUS.
9. FpaBHfIHOG OCHOBAHUE ABJIACTCA OTHOCHUTCIIbHO ACIICBBIM.

10. Kupnuu, OyibDKHBIN KaMeHb M OpycuaTKa MCIONb3YIOTCA U1 9CTETHUECKUX LeeH.

11. XKectkue IMMOKPLITHUA NPCAHAZHAYUCHBI JIST 1OPOT C BBICOKONM MHTEHCUBHOCTBIO JIBIKCHHUS.
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4. Match the type of pavement with its picture.

asphalt, cobblestone, concrete, sett, gravel

4, 5
i ) 5. Form several groups. Each group should describe one of the
following points for discussion:
SPEAKING 9P

v" rigid (cement) pavement
v' flexible (asphalt) pavement
v" other types of pavements.
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UNIT 4. ROAD CONSTRUCTION
PROCESS

4A. PRE-CONSTRUCTION
ACTIVITIES

1. Before you start!

v' Have you ever seen road works? What were the road builders
doing?

v What do you think about the quality of roads in our country?

What influences the quality of roads?

2. Read the words and learn them by heart.

MUST KNOW

bump — nopoxHas HepoBHOCTB

drainage — Bo100TBOT

to compact — cipeccoBbIBaTH accuracy — TOYHOCTb

timing — pacuer BpemeHH terrain — rpyHr

land survey — ronorpaduueckas cbemka capability — Bo3MOXHOCTb, CITIOCOOHOCTD
to handle — ocyrecTBIsITH, IPOBOIUTH ratio — cooTHomIcHHE

evaluating — orenka to spray — onpeICKHBAaThH

to take into account — yuursiBath soil scientist — mouBoBe
environmentalist — sxomnor screened dirt — npocestHHBIIN TPYHT
density — mI0THOCTH dip — Bnaguna

transportation planner — nopoxuo-tpancrnoptHeiii  landscape architect — manaradTHbIH

MIJIAaHUPOBIIUK aApXUTEKTOP
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1.
2.
3.
4.
S.

3. Read and translate the text to learn more about the basic steps in

pre-construction activities.

Pre-construction activities

The type of construction which is adopted for a particular road
depends on:
the nature of available materials,
topography,
foundation conditions,
type and availability of construction equipment,
financing arrangements and timing.

There are many steps in the road construction process which involve teams of people and

much organization from the use of a surveying company to handle land surveys to project

managers. The steps must be carefully followed to ensure a

successful project is completed. These steps can be

summarized as:

transportation system, taking into account statewide

o &~ w0 N e

planning;

design;

earthworks;

pavement construction;

open to traffic.

Step L. Planning
A road project begins with evaluating the

x

gan.gov/mdo

& v
t/0,1607,7-151-

“http:/Awww.michi

priorities, including strategic plans for the state’s 9615-129011--,00.htm

transportation system. Department of Transportation

collects and maintains information about our roads, including road and bridge conditions, traffic

volumes, crash statistics.

Using this data, transportation planners, engineers, environmentalists, landscape

architects, soil scientists and others identify trends that determine what and how to build.
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Step II. Design

A survey of the area is step two. Recently,
Global Positioning Systems, laser surveys, and other
technology have sped up the process and improved
accuracy. Many factors influence designs, including
location, terrain and soil properties, drainage
capabilities, traffic volume, the ratio of cars to trucks
and buses, possible future development in the area,
effects on the environment or nearby residents.

Step III. Earthwork

Earthwork is one of the most important

. i i i http://www.michigan.gov/mdot/0,1607,7-151-
elements in road construction because it establishes a 9615-129011--,00.html

stable foundation. The aim of the earthworks phase of the construction is to position the sub-
grade underlying the pavement layers in the right location and at the correct level and to provide
drainage.

First, embankments are built. Next, a grader or
bulldozer levels the screened dirt. Leveling bumps and
filling in dips creates a surface that will support a road for
decades. The screened dirt is sprayed with water and
compacted to its maximum density. During this stage,
drains and sewers are installed. The center of the road
must be higher than the edges so water will run off into the
storm sewers. Drainage is a critical element because
improper drainage will greatly reduce the new pavement’s

life expectancy. All of this work must pass strict

inspections before the project can continue. To complete

http://ww.michigan.gov/mdot/0,1607,7-

the earthwork, workers place gravel in 12-inch layers on
9615-129011--,00.html

the road bed, then moisten and compact each layer. Layers
are added and compacted until the road bed reaches the height called for in the design.

The earthwork is often the largest task in the road building process and therefore careful
planning and organization are essential. Speed and efficiency depend very much upon the

quantity and types of earthmoving plant available.
Source: http://www.michigan.gov/mdot/0,1607,7-151-9615-129011--,00.html
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4. Answer the following questions.

1. What are the main factors on which the type of construction
depends?

2. How many steps are distinguished in road construction?

3. What does the road project begin with?

4. What data do transportation planners and others use to identify trends?
5. What has improved the accuracy of surveying the area?

6.
7
8
9

Why is earthwork considered one of the most important elements in road construction?

By what machines is the screened dirt leveled?

. When are drains and sewers installed?

. Why should the centre of the road be higher than the edges?

10. What do speed and efficiency of earthworks depend upon?

5. Put \/ for true and % for false statements.

© © N o

The type of road construction doesn’t depend on any factors.

The road construction process involves many teams of people and much organization.

A road project begins with positioning the sub-grade underlying the pavement layers in
the right location.

Global Positioning Systems, laser surveys and other technology have slowed down the
process of surveying the area.

Terrain and soil properties, drainage capabilities, traffic volume have no influence on
design.

Earthwork establishes a stable foundation.

Improper drainage reduces the new pavement’s life expectancy.

Excavator levels the screened dirt.

Screened dirt is sprayed with water at the stage of paving.

6. Explain in English the meaning of the following words and word combinations used in
the text:

topography, drainage, sewer, landscape architect.
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7. Give English equivalents to the following words and word combinations.

CrarucTtuka aBapuil, CpokK Ci1y>kObl, BO3AEHCTBUE HAa OKPY)KAIOILYIO CPEAy, HAXOIAIMMMICS MOJ
CJIOEM JIOPOXHOM OJEX[bl, YCKOPUTh HpOILECC, NPOUYHBIH (YyHIAMEHT, HOATrOTOBUTEIbHbBIE
CTpOMTENbHbIE PabOThl, O0ECIEYUTh BOJOOTBOJA, MAKCUMaJlbHAasl IUIOTHOCTb, WHTEHCUBHOCTh
JBWKEHUS, TPUOPUTETHI TOCYJApCTBEHHOTO MaciiTaba, COOTHOIIEHHE aBTOMOOWIEH W

I'PY30BUKOB, BEIDABHUBAHUE TOPOKHBIX HEPOBHOCTEM.

8. Complete the article on the influence of bad roads by adding the missing words and

phrases.

goods, frequent, attempts, out-of-date, traffic jams, vehicle, consumption

THE INFLUENCE OF BAD ROADS

The influence of inadequate road system on the cost of living and on the price of
! is enormous. It needs to be realized that * roads are a dangerous brake
upon the development of national productivity.

There have been many * to count the cost of poor roads, and the fact is that the
totals are astronomical. The basic facts are simple enough. The effective life of a * IS
considerably shortened by bad road surfaces and the need for ° braking. Repairs are
expensive. Petrol ° increase rapidly when the vehicle cannot move at the most
economical speed. Throughout the working day vast quantity of fuel is wasted in the ’
that occur all over the country because roads have long ago ceased to be able to carry all the

traffic put on them.

9. Describe the steps of pre-construction activities on the site.
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4B. CONSTRUCTION ACTIVITIES

1. Before you start!

v' What is the last step of pre-construction activities?

v" |s that step basic for the following construction steps?

2. Read the words and learn them by heart.

MUST KNOW

paving — MoreHue

pavement marking — goposxHasi pazMeTKa

crushed rock — me6enp dowel — cThIKOBOI CTEPIKEHD

wire basket — cetuaTas kop3uHa landscaping — o3enenenre

joint — cTeIk to grind — nutudosare

finishing machine — 6etonootaenouHas paving equipment —

MaIimHa acarbTOOCTOHOYKIIAI0THOE 000pyI0BaHNE

3. Read and translate the text to learn more about the basic steps in
highway construction activities.

Construction activities

Step IV. Pavement Construction

At last, the road bed is ready for paving. Planners and engineers study such factors as the
cost of maintaining the road, the amount and type of traffic, the cost of paving material.
A formula that includes all these factors tells engineers to use either asphalt (bituminous)

or concrete pavement.
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Asphalt uses bitumen, a petroleum product, to glue together sand and crushed rock. This
mixture is heated to approximately 300 degrees at the asphalt plant. At the construction site,
workers spread and compact the hot
mixture onto the roadbed.

Concrete uses cement and
water as the glue between sand and
crushed rock. Workers place concrete
into steel molds called forms. A
finishing machine vibrates and trims it

to the necessary height. To prevent

cracks, workers cut joints between the hitp://www.michigan.gov/mdot/0,1607,7-151-9615-12901.1--,00.html -
concrete slabs.

At each joint, wire baskets and steel dowels connect the slabs. These allow the slabs to
expand and contract as the temperature changes. The slabs can slide from side to side along the
dowels, but not up and down.

Step V. Open to traffic

With the new surface in place, quality testing is conducted. Testers use seismology
equipment to measure vibrations of the
new pavement. If there is too much
vibration, the contractor must grind the
pavement to ensure a smooth surface.
The final steps are:

e another drainage test;

e grading and landscaping around
the pavement (where
applicable);

b applymg the permanent http://www.michigan.gov/mdot/0,1607,7-151-9615-129011--,00.html .
pavement marking.

Source: http://www.michigan.gov/mdot/0,1607,7-151-9615-129011--,00.html
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4. Answer the following questions.

1. How many stages are distinguished in highway pre-construction

and construction activities?

2. What tells the engineers to use either asphalt or concrete

pavement?
What does asphalt use to glue sand and crushed stone?
What connects the slabs at each joint?
Why is landscaping around the pavement necessary?
What does concrete use to glue sand and crushed stone?
What does seismology equipment measure?

O N o g B~ W

What are the final steps?

5. Put \/ for true and ¥ for false statements.

Asphalt uses cement and water to glue together sand and water.

Concrete slabs can slide from side to side, up and down.

Seismology equipment is used to measure vibrations of the new pavement.
Applying pavement markings is the initial step in road building activities.

Workers cut joints between the concrete slabs to prevent cracks.

2 e o

Contractor grinds the pavement if there is too much vibration.

6. Give English equivalents to the following words and word combinations.

3anuBaercsi O€TOH, MPEJOTBPAICHHE TPEUINH, COAEp)KaHUE JOPOTH, COBPEMEHHOE
ac(hanpTOOETOHOYKIIAJI0YHOE 00OpYyAOBaHHE, OTHUIM(OBATh MOKPBITHE, TMpHOIM3uTENbHO 300
rpaaycoB, JOITOBPEMEHHAas IOpPOKHAS pPa3METKa, IOPOKHOE TOJOTHO, O3€JICHEHHE BOKPYT

JOPOIKHOI'O TOKPBITHA, I'JIa/IKasA TOBEPXHOCTD.

7. Describe the main stages of highway construction.
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8. Complete the article on the road maintenance by adding the missing words and phrases.

regularly, activities, require, specialized, grass, economic, periodic, include, frequency

Roads make a crucial contribution to * development and growth. Although the

need for maintenance is widely recognized, it is still not getting adequately done. Road

T — e — — = ==

maintenance comprises &= SRR =
2 to  keep W
pavement, shoulders, A
slopes, drainage facilities in
safe and usable conditions. ==
Road maintenance is categorized as routine, , and urgent.

Routine maintenance, which comprises small-scale works, conducted * , aims
to ensure safety of existing roads. ° of activities varies but is generally once or more a
week or month. Typical activities include roadside clearing and ° cutting, cleaning of

ditches and pothole repair.
Periodic maintenance, which covers activities on a section of road at regular and

relatively long intervals, aims to preserve the structural integrity of the road. These operations

require ’ equipment and skilled personnel. They cost more than routine maintenance
works. Activities ® resurfacing, overlay, etc.
Urgent maintenance is undertaken for repairs that ° immediate attention,

such as collapsed culverts or landslides that block a road.

Source: Transport Notes No. 4, Operational Guidance pp.1-10.
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FINAL TASKS

1. Find in the texts 4A and 4B synonyms to the following words and

word combinations:

information, ecologist, precision, correlation, decrease, get better,

affect, lorry, location, wrong, price, quantity, using.

2. Match the words with their definitions.

1. landscaping a. the native material underneath a constructed road

. : b. activity of growing plants with the aim of creating a
. paving ) )
beautiful environment

: . C. a space-based satellite navigation system that provides
3. paving equipment ) . L .
location and time information in all weather conditions

d. material used on a road surface in order to provide
4. earthwork ) ; o o
separation between traffic moving in opposite directions

e. a sticky, black and highly viscous liquid or semi-solid form

5. drain
of petroleum
6. asphalt f. work involving moving quantities of soil
7.to grind g. surfacing of roads and walkways
8. sub-grade h. a collection and transportation system for storm water

L i. a piece of construction equipment used to lay asphalt on
9. Global Positioning System ) i
roads, bridges, parking lots and other such places

10. pavement marking J. to produce a smooth finish on flat surfaces
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3. Translate the following sentences using the vocabulary of Unit 4.

1. Mnoraa 3emis HE MOAXOAUT Il O3€JICHEHUS.
2. Bynbno3ep BEIpaBHUBAET MPOCESIHHBIM IPYHT.
3. Mbl JOKHBI HPUHATH BO BHHMMaHUE Bce (AKTOPbI, BKIOYAs

HHTCHCHUBHOCTD IBHKCHHUA U JOCTYIIHBIC MaTCPHUAJIbI.

4. OrpoMHOE KOJMYECTBO CIELUAINUCTOB, TAKMX KaK ITOYBOBEJbI, HKOJOTH, WH)KEHEPHI
BOBJICYEHBI B CTPOUTEIHCTBO JIOPOT.

5. Tloapsiauuk oTBevaet 3a 0€30MaCHOCTh PA0OYMX Ha CTPOUILIONIAIKE.

6. JlopoxHasi pa3MeTKa — 3aKJIFOUUTENIbHAS YacTh JOPOKHBIX padoT.

7. Ocb 1OpOrH BHIIIE 0O0UMH.

8. Pa0oume yKi1aapIBatOT CIIOH IpaBuUs HA NECUAHBIN CIIOM.

9. Ckopocte U 5(PPEKTUBHOCTh pabOThI 3aBUCHUT OT ac(albTOOETOHOYKIAI0YHOTO
000pyOBaHUS.

10. lopo>KHbIE HEPOBHOCTH YMEHBIIAIOT CPOK CIIY)KOBI JOPOXKHOM OICHKIbI.

11. buTy™m CBS3BIBaET NECOK U IIEOCHB.

12. BeToH COCTOUT U3 IEMEHTA U BOJIBI.

13. Paboune yknaapIBatoT acGaibT Ha JOPOKHOE MOJIOTHO.

14. CranbHble CTBIKOBBIE CTEPKHU CBSI3bIBAIOT OETOHHBIE TUINTHI.

15. Tlox cmoem TOPOKHOM OJIEKIbI HAXOAUTCSI TPYHTOBOE OCHOBAHHE.

16. Bopa ymioTHSIET MPOCESTHHBIN TPYHT.

4. Form several groups and make up your own plan of road
— ) construction. Consider the following points:

v" the place of construction
v" the amount and type of traffic
v’ type of the pavement

v' describe the process of construction.
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5. Find all the words you can and give their translation.

Y

W/ A

E

Y

W A

F

G

R M| M

E

R

D

M| A

E

R|O|A
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UNIT 5. ROAD JUNCTIONS AND
INTERSECTIONS

SA. TYPES OF INTERSECTIONS

1. Before you start!

v" Do you have many road junctions in your city?

v What is the main purpose of road junctions?

2. Read the words and learn them by heart.

MUST KNOW

intersection — mepeceueHue 0pOT B OTHOM YPOBHE, TEPEKPECTOK

segregation — pasjesieHre MOTOKOB JBH)KCHHUS

island — ocTpoBoK Ge30macHOCTH roundabout — kpyroBsoe ABMKEHHE
T-junction — T-o6pa3HbIil TEPeKPECTOK through route — ckBo3Ho# poe3

to cross — mepecekathb to drop the speed — c6aBuTH CKOPOCTH
collision — cronkHoBeHUE pedestrian — memiexox

stream — nmoTok costly — moporocrosiuit

percentage — mpoIEHTHOE COOTHOIICHUE OVer-pass — HaJ3eMHBI MTePeX o1

to fulfill — BemmonHsITH converging streams — cxozsiuecs OTOKH
clover-leaf junction — pa3Bsizka Tuma to weave — nepectpanBaThCs B APYToii psij
«KIJIEBEPHBIN JTHCT» JIBUKEHHUS

multi-level junction — muOTOYpOBHEBaAsS under-pass — TOHHEb I aBTOTPAHCIIOPTA,
TPaHCIOPTHAs pa3Bsi3Ka MENIEXOTHBIH TOHHEb

flyover bridge — myrenpoBon angle of approach — yroux conmmxenus
flyover junction — moposxHast pa3Bsizka B angle of convergence — yron ciustHus
Pa3HBIX YPOBHSIX MIOTOKOB
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3. Read and translate the text to learn more about road junctions and
their types.

Types of intersections

The problems of reducing danger at intersections are those of cost.

If all classes of traffic meet each other at the same level, there is a danger
of collision. Almost complete segregation of different classes can be achieved, and the need for
road users to cross traffic streams can be avoided.

It’s important to understand different types of "
intersections. Intersections can be grouped into two main /] \
categories. The first category is intersections that require vehicles /C/ il
to come to a full stop, for example, T-junctions. The second type == g Qﬁ ——
of intersection allows traffic to flow without stopping, for Y(. by
example, roundabouts. At any type of intersection, you should w
know the regulations that apply, which change by nation and !
region.

The perfect example of complete segregation of different classes of traffic and avoidance
of crossing traffic streams is the clover leaf junction, at which practically no collision can occur
between vehicles.

All forms of road junctions can be classified into three groups: multi-level junctions,
roundabouts and flyover-junctions.

Multi-level junctions. There is need for multi-level intersections where several
conditions are fulfilled:

e only a small percentage of the traffic must turn to left or

right; ) L
e the major volume of traffic is travelling on a fast through —//// \—‘
7 NN

route.

—g— - {

Roundabouts. Unlike multi-level intersections, roundabouts X

do not enable traffic to cross without dropping speed but pedestrians

and cyclists cannot be segregated unless costly over- or under-
passes are constructed.
The success of a roundabout depends greatly upon the ease with which vehicles using it

can “weave” or pass from one traffic lane to another. The greater the length of the road in which
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the weaving can be carried out and the smaller the angle of approach of converging streams of
traffic, the more easily can weaving be performed. The angle should not be greater than 30
degrees. The greater the diameter of the island, the smaller the angle of convergence is.
Flyover-junctions. These have been developed chiefly at places where there are no
pedestrians. These “flyovers”, which enable high speeds to be maintained, are extremely
expensive, costing about ten times as much as roundabout, so it is much better to have ten
roundabouts at ten dangerous junctions than a single flyover at a single junction. A combination

of roundabout and flyover bridge can be of great value.

Source: Iocobue no anen. s13. 0t cmyoenmog cmpoum. 6y306 / M.: Bvicw. wixona, 1978. — 159 c.

4. Answer the following questions.

In what case is there a danger of collision?
What is the perfect example of complete segregation?

What are the main types of intersections?

Eal N

What conditions should be fulfilled for multi-level junctions?
What are the main groups of road junctions?

What should be constructed for pedestrians in the case of roundabouts?

What does the success of a roundabout depend on?

Where have flyover junctions been developed?

© © N o O

What advantages and disadvantages does a flyover have?

5. Put \/ for true and % for false statements.

1. The greater the angle of convergence, the more easily weaving can be performed.

2. In the case of roundabout junctions the most part of traffic volume travels on a fast
through route.

Roundabouts are expensive and cost about ten times as much as flyover.

The perfect example of avoidance of crossing traffic streams is clover-leaf junction.

The combination of multi-level junctions and roundabouts is of great value.

o 0o k~ w

Clover-leaf junctions have been developed chiefly at places where there are no
pedestrians.

7. Junctions are dangerous spots in a road system.
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6. Give English equivalents to the following words and word combinations.

IlonHast ocTaHOBKAa, ONACHOCTb CTOJIKHOBEHHMs, IIOJIHOE pa3JClICHHE IIOTOKOB JIBHIKCHHS,
nepecekarb TPAHCIOPTHBIE IIOTOKH, BBIIOJHSIOTCA HECKOJBKO  YCJIOBUHM, HEOOJbIIOE
IIPOLICHTHOE COOTHOILEHHE, ITOPOrOCTOALINE HAA3EMHBIE IEPEXOAbl U IELIEXOIHbIE TOHHENH,
HepecTpanBaTbCs W3 OJHOW TOJOCHI JBIKEHHS B APYTylO, Yroid CONMKEHHS CXOAALINXCS
IIOTOKOB, IMaMETp OCTPOBKA OE30MACHOCTH, COXPAHATh BBICOKHE CKOPOCTH, B JAECATH DPa3

0o0JbI1Ie, UMETH OOJIBIIYIO LIEHHOCTbD.

7. Match the picture with the type of intersection.

flyover, roundabout, clover-leaf, T-junction
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8. Match the words with their definitions.

1. underpass

a. a type of circular intersection or junction in which road traffic

flows almost continuously in one direction around a central

island
2. collision b. a crash or conflict
o rear c. a place for pedestrians and cyclists beneath a road or railway,
.islan

allowing them to reach the other side in safety

4. intersection

d. a raised curbed area, often used to delineate rows of parking
spaces or lanes of traffic

5. roundabout

e. a bridge, road, railway or similar structure that crosses over

another road or railway

6. flyover f. a person traveling on foot, whether walking or running
7. pedestrian g. an intersection where one road ends at a right angle
8. T-junction h. the point where two or more streets or roads come together

9. What types of road junctions are common in your city?

Describe other types of road junctions.

WORK

IN PROGRESS
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4.
S.
6.
7.
8.

FINAL TASKS

1. Fill in the gaps using the words below:

to turn right, pedestrians, flyover bridge, angle of convergence, costly,

to achieve, sufficiently, traffic lane, speed.

You should watch out for crossing a road into which you are turning.
Improvements for cyclists can be by: rising drivers’ awareness of cyclists and
dropping the

less than 30° is generally considered to be safest, with better visibility and
slower vehicle speeds.
Increased journey time for all users is
At some spots drivers are not permitted
At many existing roundabouts vehicle speeds are not dropped
A combination of roundabout and is very valuable.

can be indicated by road marking.

2. Translate the following sentences using the vocabulary of Unit 5.

1. bnaromaps MHOTOYpPOBHEBBIM pa3Bs3KaM pHUCK CTOJKHOBEHUS
CHUYKAETCH.

2. TpaHCmOpTHOE CPENCTBO MOXET JIETKO BBHIOJIHUTH MEPECTPOCHHE
Ha JPYTYIO MOJOCY IPU KPYTOBOM JIBUKEHUHU.

Ecnu BoguTens BUIUT MEMIeXoa, NepeXoAsIero JOpory, OH JT0JKeH COaBUTh CKOPOCTb.

Pa3Bsi3ka THIA «KJIEBEPHBIN JIUCT» CIIOCOOCTBYET pa3AeiIeHHUIO MOTOKOB JBH)KEHUSI.

[Ipu KpyroBoM JBUKEHNH, KaK IPaBUIIO, CTPOSITCS HAA3EMHBIE ITEPEXO/IbI U MEMIEXO/IHbIE

TOHHEH.

OObIUHO NBMKEHHE TPAHCHOPTHHIX CPEICTB B OJAHOM HANpABICHUU OPraHU3YETCS IO

IIOJIOCC IBUIKCHU .
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7. OcTtpoBok Oe30omacHOCTH ObUT 0003HAYEH TOPU30HTAIBHON JOPOKHOM Pa3METKOM.

8. Ha mopoHBIX pa3Bs3Kax Ha Pa3HbIX YPOBHSAX TPAHCIIOPTHBIE CPEACTBA MOTYT COXPAHSTh
caMble BBICOKHE CKOPOCTH.

9. JlaHHBIX YCJIOBHH HENOCTAaTOYHO JJIsI IIOCTPOCHHUS IyTENpOBOAA, TaK KakK dTO
YpE3BBIYAIHO 1OPOrO.

10. [lopokHass pa3MmeTKa SBJISETCS HEOOXOAMMBIM YCIOBHEM O€30MacHOr0 IBWKCHHS U

IIOMOTaeT U30eKaTh HapylmeHus IpaBuJI JOPOKHOI'O0 ABUIKCHU.

SPEAKING 3. Describe other types of road junctions (Y- junctions, stack

interchanges, etc.)
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UNIT 6. HISTORY OF BRIDGE
BUILDING

o6A. HISTORY OF BRIDGES

1. Before you start!

v" How do you think first bridges appeared?
v" What was their purpose?
v" What materials were they made of?

2. Read the words and learn them by heart.

MUST KNOW

suspension bridge — moaBecHoi#t MocT

welded bridge — cBapHoii MocT

log — 6peBHO

stream — pyuen

span — mepeKphITHE

pole — cron6

well — Bomoem

stick — manka

branch — sBetka

deciduous — onaBruuii, ynapmmit
fibre — BosokHO (ApeBecHOE)

to wave (wove, woven) — crieTaTh
rope — BepeBKa

to bind — cBs3bIBaTH

intact — coxpaHuBIIHACS

volcanic rock — Bynkanndeckas mopoja

80

aqueduct — akBeayk

timber — npeBecuna, nuomarepuan
breakthrough — npopsis

erection — Bo3BelieHUE, CTPOUTEIILCTBO
cast iron — ayryn

truss system — pemeryarast KOHCTPYKIUS
wrought iron — koBaHoe kene3o

tensile strength — narpyska Ha pactsbkeHue
load — narpyska

advent — nosiByieHue

welding — cBapka

to stand — BeLIepkUBaThH

variation — xonedanue

pozzolana — mymmonana



3. Read the text to learn more about the history of bridge building in

the world.

History of bridges

One of the outstanding statesman once said in his speech, “There

can be little doubt that in many ways the story of bridge-building is the
story of civilization. By it we can readily measure an important part of a people’s progress.”
Great rivers are important means of communication for in many parts of the world they have
been, and still are, the chief roads. But they are also barriers to communication, and people have
always been concerned with finding ways to cross them.

The first bridges were made by nature
itself — as simple as a log fallen across a stream or
stones in the river. The first bridges made by
humans were probably spans of cut wooden logs
or eventually stones, using a simple support and
crossbeam arrangement. Some early Americans

used trees or bamboo poles to cross small wells to

get from one place to another. A common form of o T U e
sticks, logs, and deciduous branches together hitp:firu.advisor travelipoi/Arkadiko-Bridge-12306
involved the use of long fibres woven together to form a rope used for binding and holding
together the materials used in early bridges.

The Arkadiko Bridge is one of four Mycenaean arch bridges, part of a former network of
roads in Greece. Dating to the Greek Bronze Age (13th century BC), it is one of the oldest arch
bridges still in existence and use. Several intact arched stone bridges from the Hellenistic era can
be found in the Peloponnese in southern Greece.

The greatest bridge builders of antiquity were the ancient Romans. The Romans built
arch bridges and aqueducts that could stand in conditions that would damage or destroy earlier
designs. Some stand today. An example is the Alcantara Bridge, built over the river Tagus, in
Spain. The Romans also used cement, which reduced the variation of strength found in natural
stone. One type of cement, called pozzolana, consisted of water, lime, sand, and volcanic rock.
Brick and mortar bridges were built after the Roman era, as the technology for cement was lost

then later rediscovered.

81



An ancient Indian treatise mentions the construction of dams and bridges. The use of
stronger bridges using plaited (nepemnerennsiit) bamboo and iron chain was visible in India by
about the 4th century. A number of bridges, both for military and commercial purposes, were
constructed by the Mughal administration in India.

Although large Chinese bridges of
wooden construction existed at the time of the
Warring States (476-221 BC), the oldest
surviving stone bridge in China is the
Zhaozhou Bridge, built from 595 to 605 AD.

Rope bridges, a simple type of

suspension bridge, were used by the Inca
civilization in the Andes Mountains of South Alcantara Bridge
America, just prior to European colonization in the 16th century.

During the 18th century there were
many innovations in the design of timber &
bridges by Hans Ulrich, Johannes Grubenmann,
and others. The first book on bridge
engineering was written by Hubert Gautier in
1716. A major breakthrough in bridge
technology came with the erection of the Iron E= | : W
Bridge in Coalbrookdale, England in 1779. It S, 4 | Iy

used cast iron for the first time as arches to t/ istory.ucsb.edu/faculty/marcuseIses/Zc/ZcOG/Iecture‘ )
s/06L03IndRev.htm

cross the river Severn.

With the Industrial Revolution in the 19th century, truss systems of wrought iron were
developed for larger bridges, but iron did not have the tensile strength to support large loads.
With the advent of steel, which has a high tensile strength, much larger bridges were built, many
using the ideas of Gustave Eiffel.

In 1927 welding pioneer Stefan Bryla designed the first welded road bridge in the world.
Source: http://en.wikipedia.org/wiki/Bridge#History

Mind the pronunciation of the following proper names:
Mycenaean [ mars1'ni:on] — MUKEHCKH

Hellenistic [helr nistik] — smmnHUCTHYECK M
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Peloponnese [ pelopa'ni:z] — ITenononnec
river Tagus [ 'tergoas] — pexa Taxo

Mughal ['moavg(a)l]— moroasckuit (umrmeprst)
Warring States — Cpaxxatonuecs I{apctsa

Zhaozhou [djaodjou] Bridge — moct AHbL3H

4. Answer the following questions.

What were first bridges like?
What did early Americans use to build bridges?

w o

What is one of the oldest survived bridges?

4. Who were the most famous bridge builders?
What did Indians use to reinforce the structure of their bridge?
When was the oldest stone bridge in China built?
What nation started building rope bridges?

What innovation was introduced in the XVIII century?

5.
6.
7.
8.
9.

What is the disadvantage of using iron for bridge construction?
10. What did Stefan Bryla invent?

5. Put the words and phrases in the correct column.

Span, stick, cement, arch, destroy, pole, timber, erect, branch, aqueduct, steel, weld, cast iron,
cut, rope, suspension bridge, wave, sand, damage, volcanic rock, bind, dam, stand, cross, mortar,

log, lime, build.

Building materials Actions Structures
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6. Put \/ for true and % for false statements.

First bridges were built by aliens.

Wooden logs, bamboo poles and timber boards were used to build early bridges.
Agueducts and arch bridges were built by the Romans.

Pozzalana used by Romans consisted of lemon, sand, water and crushed stone.
Ancient Indians started building bridges and dams using bamboo and iron chains.
In China wooden and stone bridges appeared in Christian Era (Common Era).
Rope bridge is the prototype of an arch bridge.

First rope bridges appeared in South America.

© 0o N o g bk~ w D

The most significant achievement of XVII century was the construction of a concrete
bridge.

10. Steel has lower tensile strength than iron.

7. Complete the article on the Quebec Bridge by adding '
- FAMOUS BRIDGES
the missing words and phrases.

twice, wonders, sufficient, completion, happen, knowledge

In the first decade of the XX century at the Canadian city of Quebec, work began on one
of the engineering ! of the age. It was the Quebec Bridge, with a center span 549 m.
American engineer Theodore Cooper was chosen to design it. However Quebec Bridge had to be
designed, fabricated and erected 2 . On August 29, 1907, when the first half of the

main span was nearing * , it collapsed, killing 74 men.

4

How could so serious mistake ? A number of design errors have been

mentioned in the Government report. The official report said: “The professional ° of
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the present day concerning the action of steel columns under load is not ° to enable

engineers to economically design such structures as the Quebec Bridge. To build a bridge a

considerably larger amount of metal would have to be used than might be required”.

8. Match the words with their definitions.

1. tensile strength a. the activity of joining metal parts together
2. log b. to go across from one side of something to the other
- c. iron that can be bent into attractive shapes and used to make gates,
3. variation i
furniture, etc.
_ d. the ability of a material or object to be stretched or pulled without
4. welding

breaking.

5. wrought iron

e. a mixture of sand, water, and cement or lime that is used to fix bricks

or stones to each other when building walls

f. a thick piece of tree trunk or branch, especially one cut for burning on

6. aqueduct
a fire or building something.
g. a structure, consisting of a curved top on two supports, that holds the
/- dam weight of something above it.
h. a wall built across a river that stops the river’s flow and collects the
8. mortar water, especially to make a reservoir (= an artificial lake) that provides
water for an area.
9. to cross i. a change in amount or level.
J. a structure for carrying water across land, especially one like a high
10. arch bridge with many arches that carries pipes or a canal across a valley
I .

‘ SPEAKING

9. Discuss with the group the following topic:

v' What did the invention of a bridge mean for ancient
people?

v" How did it influence their life?
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FINAL TASKS

1. Fill in the gaps using the words below:

aqueduct, logs, to damage, arch, sticks, mortar, load, ropes, welding,
erection, branches, to stand.

1. Imitating monkeys, ancient people used to cross obstacles such as wells and

chasms (ymense).

2. Ancient Romans built to provide water to their cities.

3. is a way to connect metal units with each other.

4. To span a stream or a well , and are used.
5. on the bridge should be spread along the whole span length.

6. A bridge must be strong enough to the entire load imposed.

7. The influence of bad weather conditions may the bridge.

8. of a bridge is difficult process.

9. IS made of cement, sand and water.

10. was invented by Romans.

2. Translate the following sentences using the vocabulary of Unit 6.

1. YroOnlI cruzecTu BCPCBKY, APCBHUC JIIOAU UCIIOJIB30BaJIN JPCBECCHOC

BOJIOKHO.

2. Apka — 3TO KpacWBO€ W IMPOYHOE COOPYKEHHE, KOTOPOE MOXKET
BBIIEP)KUBATh OOJIBIITYIO HArPY3KY.

3. K coxanenuto, MHOTHE JApPEBHUE MOCTHI Ha CETOMHSIIHUNA J€Hb MOBPEXKICHBI WU
pa3pylICHBI.

4. Tlepsblii cBapHOI MOCT ObLT MOCTpOEH 10 TIpoekTy Credana bpuma B 1927 rony.

5. OCHOBHBIM HEIOCTATKOM HCIIOJIb30BAaHUS Kelle3a, KaK maTrepuala JiJisi CTPOUTENIbCTBA

MOCTOB, ABJISICTCA HU3KASA HArpy3kKa Ha pacCTsAXKCHHUC.
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[Tocne unpycrpuansHoit peBomtouuu XIX Beka Uisi CTPOUTENHCTBA MOCTOB Hayalu

HCIIOJIB30BATHC PCIICTYATHIC KOHCTPYKIUH.

7. CTpoUTEIbHBIA PACTBOP MOXET COCTOSTh M3 M3BECTHSAKA WM IIEMEHTA, CMEIICHHOIO C
IIECKOM U BOJIOH.

8. BosBenenue mamMObI HEOOXOAMMO IS 3aIUTHI 3€MEIb OT 3aTOILUICHHS, a TaKXKe IS
CO3JIaHUS BOJOXPAHHIIHII U IPYTUX UCKYCCTBEHHBIX BOJIOEMOB.

9. BepeBouHBI MOCT 3TO caMas IIpocTasi popMa MOJBECHOTO MOCTA.

10. AKBeAyk — OUYCHBb MPOYHOE COOPYKECHHE, TOCTPOCHHOEC PUMIISTHAMHU U COXPaHHUBIICECS
0 HaIIKUX JTHEH.

. -

3. Do you know any other ancient bridges? Using Power Point
SPEAKING Y / ; ;

presentation tell your groupmates about one of them. (Use the

Internet for additional information)
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UNIT 7. TYPES OF BRIDGES

/A. BEAM TYPE

1. Before you start!

v' What is a bridge?
v How many types of bridges do you think exist?

2. Read the words and learn them by heart.

MUST KNOW

Span — paccTosHUE MEXLy OTIOPaMH, MPOJIET

beam — 6anka

simple span — pa3pe3Hoii poJer truss — pepma
continuous span — Hepa3pe3HOi MPoJIeT abutment — omnopa
cantilever span — KOHCOJILHBIN TPOJIET pile — cBas

deck — npoesskas yacTh MOCTa

3. Read and translate the text to learn more about the basic types of
bridges and beam bridge in particular.

Beam type
The four main factors are used in describing a bridge. By

combining these terms one may give a description of bridge types:
e span (simple, continuous, cantilever),
e material (stone, concrete, metal, etc.),
e form (beam, arch, truss, etc.).
The three basic types of spans are shown below. Any of these spans may be constructed

using beams or trusses.
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|| ]
CONTINUOUS SPANS
| |
CANTILEVER SPANS

Beam bridge is one of the basic forms. In the past it may have taken the form of a log

across a stream. Modern beam bridges are usually constructed of steel or reinforced concrete, or
a combination of both. In its most basic form, a beam bridge consists of a horizontal beam that is

BEAM BRIDGE supported by abutments
at each end. However,

: *':‘R B ; f i ‘Le beam bridges are often

\ , 7 only used for short

: N distances because they

/ \ have no built in supports.
pile . deck pile base The only supports are

provided by abutments. As a result, beam bridges rarely span more than 250 feet. This doesn’t
mean beam bridges aren’t used to cross great distances, it only means that a series of beam

bridges must be joined together, creating a continuous span.

Source: https://en.wikipedia.org/wiki/Beam_bridge

4. Answer the following questions.

. What factors are used in describing a bridge?

1
2. What form did a beam bridge have in the past?
3. What materials are modern beam bridges constructed of?

4. What is the function of abutment?
5. Why are beam bridges often used for short distances?
6. Can beam bridges cross great distances?
7. What are the basic types of spans?
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5. Give English equivalents to the following words and word combinations.

KoHconpHBINM MpoJIeT, Kene300eToH, Yepe3 pydyel, rOpU30HTAIbHAS OayKa, MOAACepPKUBACMBIN

ornopamMu, KOpOTKHE paCCTOSIHMA, O6’B€I[HH€HHBII>1 BMECTE, OI'POMHBEBIC PACCTOAHUA.

6. Match the words with their definitions.

1. abutment a. a heavy structure that supports a bridge at both ends
: b. mix of cement, water, gravel, and sand used as a building and roadway
2 bridge material
3. steel c. the horizontal space between two supports of a structure
4. concrete d. the top surface of a bridge which carries the traffic
5. span e. a strong metal that is a mixture of iron and carbon
6. deck f. a raised structure built to carry vehicles or pedestrians over an obstacle

7. Translate the following article about beam bridges.

Panee GasiouHbIe MOCTBI CTPOMIIUCH U3 JIEPEBA, MPOJIEThI KOTOPBIX COCTABIUIN OT 8 10 10
MCTPOB. B mamm JHU CTPOUTCIBCTBO ACPEBAHHBIX MOCTOB 0aJIOYHOr0 THIA BECACTCA PEAKO, B
OCHOBHOM Ha I'PYHTOBBIX JOpPOTax.

OCHOBHBIM HECYIINM 3JIEMEHTOM SIBJISIFOTCS OalKu, KOTOpbIE HECYT OCHOBHYIO HArpy3Ky
npoexked wyacth Mocrta. [IponeTsl ObIBalOT pa3pe3HbIMH, HEpa3pe3HbIMHM, a TakKke
KOHCOJIBHBIMMU. Pa3p63HBIC IMPOJICTBI OITUPAIOTCA Ha ABC OIIOPHI IO KpasAM, a HCPA3PE3HBIC HA TPU
u Oosee. KpynHeilmnii 0aqoyHbIM MOCTOM SIBJISIETCS KEJI€300€TOHHBIH MOCT u€pe3 03epo

[Tontuaprpeitn (CHIA) mnuno# 38,4 kM.

Im .
‘ SPEAKING 8. Find the example of a beam bridge and make its short
description.
B B
.
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/B. ARCH TYPE

1. Before you start!

v How old do you think arch bridge is?

v" Are arch bridges widely used in your country?

2. Read the words and learn them by heart.

MUST KNOW

arch barrel — apounslii cBox

chord — apounsrii osic

3. Read and translate the text to learn more about arch bridge.

Arch types
Arch bridge is one of the most popular types of bridges, which
came into use over 3000 years ago and remained in height of popularity

until industrial revolution and invention of advanced materials enabled
architects to create other modern bridge designs. However, even today arch bridges remain in

use, and with the help of modern materials arches can be build on much larger scales.
ARCH BRIDGE

arch

NN D

pile upper lower deck
chord chord

www.inFovisual.info
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It is a bridge with abutments at each end shaped as a curved arch. Its basic principle is
curved design. Abutments carry the load of the bridge and are responsible for holding the arch in
the unmoving position.

Because of this design, stone and wood arch bridges became very popular during the
Roman Empire, whose architects managed to build over 1000 stone arch bridges in Europe, Asia
and North Africa. Many of those bridges remain standing even today, giving us the chance to see
the wonders of the ancient architecture. Roman designs were usually made with semicircular
arches. During the life of Roman Empire, they built many wondrous arch bridges.

Medieval architects improved the designs of Romans, creating arch bridges with
narrower piers, thinner arch barrels, and increased spans of arches. Renaissance architects mixed
engineering and fashion of their time, creating some of the most beautiful and famous bridges of
the modern human civilization (such as Rialto Bridge in Venice).

Most modern arch bridges are made from reinforced concrete or steel. The introduction
of these new materials allows arch bridges to be longer with lower spans.

Source: http://www.historyofbridges.com/facts-about-bridges/arch-bridges/

4. Answer the following questions.

1. When did arch bridges appear?
2. Are arch bridges used today?

3. What is the main principle of arch bridges?
4. How did medieval architects improve arch bridges?
5. What are abutments responsible for?

6. What materials are arch bridges made from?

5. Put v for true and X for false statements.

Arch bridge remained in height of popularity until the X century.
The basic principle of arch bridge is its straight design.

Roman designs were usually made with semicircular arches.
Renaissance architects created arch bridges with thinner arch barrels.

Modern arch bridges are made from wood.

I N

Without the help of modern materials arches can be build on much larger scales.
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6. Give English equivalents to the following words and word combinations.

Henonsuxnoe I10JIO’KEHUE, BBIJICP’KUBATh HarpysKy, MUK MONYJIIPHOCTH,
YCOBEPIICHCTBOBAHHBIE MaTepUallbl, Oojee KpynHble MacTaObl, H30THYTHIN Au3aiiH, Pumckas
Wmnepusi, apXuTeKTOpbl dSMoxu PeHeccaHca, CpeHEBEKOBbIE apXUTEKTOPBI, 0OoJiee TOHKHE

apOYHbBIE CBOJIBI.

[T -
SPEAKING

7. Do you know any famous arch bridges? (Use the Internet
for additional information)

8. Translate the article about the Ponte Vecchio arch

FAMOUS BRIDGES

bridge.

«llonte Bekkbo» — oauH U3
CTapelIlnX ¥ 3HAMEHUTEUIINX MOCTOB
Uramuu,  ABAAIOMMKACS  CHMBOJIOM
@nopeHuMUd. DTO  caMblii  CTaphblid
KaMeHHbIi MocT B Mupe. llpum

puMIIAiHaxX MOCT OBLI CACJIaH U3 ICPCBaA,

HO mocie HaBoaHeHwit B 1333 romy,
yepe3 12 net on ObuT BoccTaHOBIIEH B kKaMHe. U yxke ¢ Tex mop «[lonTe Bekkbo» HU pa3y He ObLT
paspyuieH. Jlaxxe repMaHCKHE BOICKa, B30pBABILIME MHOTO 3/1aHUM B TOPOAE U BCE MOCTHI,
nowmaanin uMeHHo «IlonTe Bekkbo».

[To ero cropoHam cTOSIT A0OMa, B KOTOPBIX CO CPEIHUX BEKOB Pa3MELIAIOTCS TOPTOBBIE
JAaBKU. MOCT COCTOWT M3 TpeX OTAENIBbHBIX ApOK: LEHTpanbHas uMmeeT JnHYy 30 MeTpos, a
60koBbIe TIO0 27 MeTpoB. Bricota cBoioB Konebdnerca mexny 3.5 u 4.4 m. Ilpamo Hag MocToM

emte B 1565 roay ObLT MOCTPOEH KOPUIOP, KOTOPBII COXPaHUIICS IO CUX TIOP.
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/C. TRUSS TYPE

1. Before you start!

v Are truss bridges popular in your country?

v What do you think is the difference between arch and truss

bridges?

2. Read the words and learn them by heart.

MUST KNOW
iNn COMPression— npu cxaTuu

in tension— npu HaTsHKCHUN

deck truss — depma c e310i moBepxy slope — umeTh HaKJIOH

through truss — ¢bepma ¢ e310ii OHU3Y transition — mepexon

pony truss — Hu3kas gepma 0e3 BEpXHUX web member — snemenT pemetku Gepmbl
CBs3EH

3. Read and translate the text to learn more about a truss bridge.

Truss types
Truss bridges are one of the oldest types of modern bridges.
Truss is a structure of connected elements forming triangular units. It is

used because of its rigid structure and it transfers the load from a single
point to a much wider area. A truss is made of many small parts. A truss bridge is economical to
construct because it uses materials efficiently. Once constructed of wood, and later including
iron members, most truss bridges are built of metal.

In 1820 a simple form of truss, Town lattice truss, S SN
RRRERERRKKK

e Wik Wk VA

was patented, and had the advantage of requiring neither

high labor skills nor much metal. Few iron truss TOWN LATTICE TRUSS (coverad

bridges were built in the United States until 1850. Truss bridges became a common type of
bridge built from the 1870s up to the 1930s.
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From the first truss bridge, engineers experimented with different forms of truss bridges
trying to find better shape and the one that will suit them for the particular problems. Because of
that we have many forms of truss bridges today. Truss bridge can have deck on top (deck truss),

in the middle (pony truss), or at the bottom of the truss (through truss).

4 A

DECK TRUSS

o) &

4 PONY TRUSS *

. aeEm &£
A

THROGH TRUSS A

Howe truss bridge is a basic design of truss

bridges based on which many engineers gave modified
designs for other famous truss bridges of the world. 0 : el

It has a simple design which consists of diagonal and vertical trusses. The diagonal
trusses move upwards and slope towards the centre of the bridge. The vertical members of the
truss are in tension while the members of the diagonal truss are in compression. This bridge was

first designed by William Howe in 1840. Jay Bridge in New York is based on Howe’s design.

Theodore Burr built a bridge over the Hudson

River in 1804. It is a combination of an arch and truss

which gives a strong and rigid bridge. BURR ARCH TRUSS (coverad)

The Pratt truss is a very common type, but has

many variations. Originally designed by Thomas and /
Caleb Pratt in 1844, the Pratt truss successfully made

the transition from wood designs to metal. Such bridge PRATT TRUSS

has vertical members and diagonals that slope downward to the center. It is a variant commonly

used for railroad bridges.
A Warren truss, patented by James Warren and Willoughby Monzani in 1848, contains

many triangles formed by the web members which connect the top and bottom chords. These
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triangles may also be further subdivided. It is relatively light but strong and economical truss.
Warren truss may also be found in covered bridge designs.

VAVAVAVAVAN

WARREN TRUSS SUBDIVIDED WARREN TRUSS
Source: http://pghbridges.com/basics.htm

4. Answer the following questions.

1. What materials are truss bridges built of?
2. What advantage did Lattice truss type have?
3. What three types of decks does a truss bridge have?

What does Warren truss contain?
What elements does Howe truss bridge contain?
When was Howe truss bridge designed?

What does Burr bridge combine?

© N o g &

What type of a truss is used as a railroad bridge?

5. Complete the sentences using the necessary truss type.

1. combines an arch with a truss.
2. is a variant commonly used for railroad bridges.
3. has many triangles formed by the web members which connect the top and

bottom chords.
4. has vertical members which are in tension and diagonal members which are

in compression.

6. Give English equivalents to the following words and word combinations.

OneMeHThl pemeTku (GepMbl, coueTaHne apku U (pepMbl, OTHOCUTEIBHO JIETKUH, TPEYrojbHbIE
AIIEMEHTBI, J)KECTKasi CTPYKTYpa, Oojee xopoias GpopMa, M3MEHEHHBII AU3aiiH, K IIEHTPY MOCTa,

JKCIIC3HOAOPOIKHBIC MOCTHI, BCpXHI/Iﬁ Y HIDKHUM noscC, KpBITBIﬁ MOCT, (bepMa C e3zoit IIOHU3Y.
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7. Match the synonyms.

1. contain a. build
2. construct b. additional
3. variation C. remove
4. achieve d. consist of
5. extra e. strength
6. eliminate f. reach
7. force g. modification
8. feature h. decide
9. basic I. characteristic
10. determine J. key
8. Translate the article about the Rolling Bridge. FAMOUS BRIDGES

Ckpyunaromutics Mmoct (Rolling Bridge) — 3To MocT, KOTOpBIi yMEET CBOpaunBaTHCS U
pa3BopaunBaThcs. OpHUTHHAIBHOCTh HMICH €r0 CO3JaTessl, aHMIMHCKOro ckyienrTopa Tomaca
Xwusepsuka (Thmas Heatherwick) B 2005 roay, npuHecia aBTOpY HPECTHKHYIO apXUTEKTYPHYIO
npemuto British Structural Steel Design Award.

MocTt pacnonoxeH B JIoHIOHCKOM paiione [Tamuarton (Paddington), umeer miuny 12
METPOB, U SIBISCTCS TOJNBKO memexoanbiM. OH chenaH W3 crand U JepeBa. JlaHHBIA MOCT

CBSA3BIBAET JBa Oepera B CIIOKOWHOM COCTOSHMM, HO KOTrJa NPHOIMKAIOTCS JIOJKH, OH
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CBOpaYMUBACTCAd M MNpPCBpalacTCa B KOJIECO HAa OAHOM M3 6eper0B. HCYI[I/IBI/ITGJIBHO, 4TO 9Ta

YAUBUTCIIbHASA KOHCTPYKIHA ITPUBJICKACT MHOI'O TYPUCTOB.

9. What other types of truss bridges do you know? (Use the
( SPEAKING P ges doy (
Internet for additional information)

10. Compile as many words as you can with the letters of the word.

REINFORCEMENT
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/D. SUSPENSION TYPE

1. Before you start!

v" What types of bridges do you remember?
v Do you know any suspension bridges in your country?

2. Read the words and learn them by heart.

MUST KNOW

suspension bridge — Bucsumii MOCT

suspension cable — moaBecHoM KaHAT

pier — omopa galloping — ckauymuit

Severe — CypoBBIi withstand — BeIIep>KUBATh, TIPOTHBOCTOSTH
mat — HacTun superstructure — BepxHee CTpoeHue
anchor — ankep, 3aKperieHne substructure — HmxHee CTpoeHHe

tremendous — orpoMHbIit

3. Read and translate the text to learn more about a suspension
bridge.

Suspension type
The longest bridges in the world are suspension bridges or their

cousins, cable-stayed bridges. A simple bridge based on the suspension

principle was made by early man by means of ropes, and is still used in Tibet. Two parallel ropes
suspended from rocks or trees on each bank of the river, with a platform of woven mats laid
across them, made a secure crossing. Further ropes as handrails were added. When the Spaniards
reached South America, they found that the Incas of Peru used suspension bridges made of six
strong cables, four of which supported a platform and two served as rails.

The basic parts of a typical suspension bridge fall into two categories, "superstructure”
and "substructure.” The superstructure (super = above) is composed of a deck, two towers, and
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the main suspension cables. The substructure (sub = below) is composed of the piers in the
middle of the span that support the towers, and the anchors for the cables at each end of the
bridge.

. Main Cable

Suspender Cahble

Anchorage

http://www.wsdot.wa.gov/tnbhistory/machine/machinel.htm

These bridges are usually suspended by the main cables (chain or rope) that are anchored
with the towers at both ends of the bridge. Earlier, towers were not provided in suspension
bridges because they were usually constructed for short spans. The cables are held up only by the
towers, which means that the towers support a tremendous weight (load). The steel cables are
both strong and flexible.

The greatest advantage, and disadvantage, of the suspension bridge is its lightness. This
allows them to span very long distances. The lightness also allowed for quick construction but it
also made them highly flexible. As a result many bridges collapsed and had to be rebuilt. This
may be combination of poor design and severe weather conditions.

When it was opened in 1940, the Tacoma Narrows Bridge was the third longest
suspension bridge in the world. It later became known as “Galloping Gertie”, due to the fact that
it moved not only from side to side but up and down in the wind. Attempts were made to
stabilize the structure with cables, but they were unsuccessful.

Eventually only four months after it was built the bridge collapsed in a wind of 42 mph.
The bridge was designed to withstand winds of up to 120 mph.

Today all new bridges prototypes have to be tested in a wind tunnel before being

constructed. The Tacoma Narrows bridge was rebuilt in 1949.

Source: http://www.aiacincinnati.org/community/abc/curriculum/fivebridgetypes.pdf
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4. Answer the following questions.

1. How was a simple suspension bridge made by early man?

2. What does superstructure include?

3. What is substructure composed of?

4. s lightness an advantage or disadvantage? Why?
5. Why was the Tacoma Narrows Bridge called “Galloping Gertie”?
6. What kind of test is held over bridges nowadays?

5. Put \/ for true and % for false statements.

The cables are held up only by the towers.
The towers support little weight.

Suspension bridges can span long distances.
The steel cables are both strong and flexible.
Tacoma Narrows Bridge collapsed in 1940.

Bridges prototypes are tested in a wind tunnel before being constructed.

N g ks~ wDh e

Earlier, there were no towers in suspension bridges because they were constructed for
long spans.
6. Give English equivalents to the following words and word combinations.

OxBaTbIBaTh OONBIINE PACCTOSHUSA, BBIAEPKUBATH OTPOMHBIA BEC, OBLIU CHENAaHbI MOMBITKH,
CYpOBBIE TIOTOJIHBIE YCJIOBHS, IJIOXOW MPOEKT, CTa0MIM3UPOBATh KOHCTPYKIIHIO, O€30MMacHBIN

nepexo/1, nepuiia, THOKHii, U3 CTOPOHBI B CTOPOHY.

7. Translate the article about the San Francisco-Oakland ;
Bay Bridge and answer the questions. FAMOUS BRIDGES

In 1923 a thorough study showed to authorities that a bridge across the bay (3ayiuB)

between San-Francisco and Oakland could never be built. Eight miles long, the bay was the
longest span of navigable water man has ever dreamed of spanning with a bridge. Also it was an
earthquake area. In an earthquake a bridge pier would break like a pencil.

Ten years later the work began. A caisson (:kene300eToHHass KECCOHHAsE KOHCTPYKIIHSI)

half an acre in area and 77 1/2 feet high was brought to the bay and anchored by 24 concrete
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anchors.

The caisson had been designed like a ship with watertight compartments
(BomoHempoHuIaeMbIii oTcek). By manipulating the water pressure and air pressure the huge
structure was made to descend.

Even  before the
caisson was in place, its sides
were built up high again. It
was like putting up a building
by building up the walls as it
sank into the earth. So the
caisson went down to
become the main foundation
of San-Francisco Oakland
Bay Bridge.

The bridge contains
. . https://commons.wikimedia.org/wiki/File:San_Francisco_Oakland_Bay Bridge-2.jpg
six lanes for automobiles on
the upper deck and, on the lower deck, three for trucks and two for trains. It tunnels through a
hill on the one of the islands. Cables were needed to hold up a suspension span 71,000 miles of
wire. This made a pretty problem for engineers. A rise of one degree in the temperature in San-
Francisco increases the length of wire by nearly half a mile, a fall of one degree contracts

(cokpararscs) it that much, and the weight of the spans alone has stretched the wire 140 miles.

1. Why could a bridge pier easily break in that area?

2. What did the caisson remember?

8. Complete the article on the Akashi-Kaikyo suspension '
bridge by adding the missing words and phrases. FAMOUS BRIDGES

1988, longest, cubic, earthquakes, concrete, circle, Japan’s, disaster, Kobe

The Akashi Kaikyo Suspension Bridge is the * suspension bridge in the world
and it is probably 2 greatest engineering feat (moxsur). In addition to the long span,
this bridge was designed to resist huge and hurricane force winds.
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It took 2 million workers ten years to construct the bridge, 181 000 tons of steel and 1.4

million * metres of ° . The steel cable used would ° the world
seven times.
It has six lanes and links the island of Awaji and the mainland city of ’ , a

distance of four miles. The concept of building a bridge across the Akashi Straits became urgent
after a ® in 1955. A ferry (mapom) carrying over one hundred children sank after
colliding with another ferry in the busy shipping lane. One hundred and sixty eight children and
adults died in the disaster. Political pressure for a bridge increased and in °

construction began.

9. Match the following words and word combinations with parts of a suspension bridge

shown in the picture given below:

main cable, tower, piers, anchor, deck, suspender cable

e 10 Describe three well-known suspension bridges. One in each
of the following countries:
f SPEAKING J
v Japan
v UK
v’ USA
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/E. CABLE-STAYED TYPE

1. Before you start!

v Do you know any cable stayed bridges in your country?

v Are they similar to suspension bridges?

2. Read the words and learn them by heart.

MUST KNOW

cable-stayed bridge — BauTOBBII MOCT

computer aided design (CAD) — cucremMa KOMIIBIOTEPHOTO

IIPOCKTUPOBAHUS
to simulate — moxenupoBath substantially — npaktuuecku, no cymectBy
precisely — rouno, yeTko to counter balances — ypaBHoBeImmBaTh
anchor block — ankepubIii 610K to surpass — mpeBoCXoAUTh

3. Read and translate the text to learn more about a cable-stayed

bridge.

Cable-stayed type
A scientific understanding of the properties of modern materials

and the availability of computer software have made it possible to build
new types of bridges. The newest type of bridge is the cable-stayed bridge. They have great
popularity in recent years because of their great beauty and economy.

These modern bridges are designed using computer aided design (CAD). Bridge
designers are now able to design a bridge on computer, simulate its use and correct any faults
before building begins. Modern materials, especially special steels are used to construct this type
of bridge. This means that bridges can be made from lighter, stronger materials and engineered
precisely. Today materials are used efficiently. Older bridges (built in the 19th and early 20th
century) such as suspension bridges were designed on paper and the design could not be
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simulated before being built. Consequently, designers ensured that early steel, stone, concrete
bridges were constructed from more materials than were actually required — just in case the final
bridge was too weak and collapsed.

Unlike suspension bridges, cable stayed bridges do not need anchor blocks. The cables
are fixed to either side of each tower — this means that the weight of each side of the bridge
counter balances the opposite side. The absence of anchor blocks substantially reduces the
amount of materials needed and the cost of building the bridge. Also, the towers tend to be
positioned down the centre of the roadway and half as many towers are needed compared to
suspension bridges.

Two well known cable-stayed bridges can be found in France. The ‘Le Pont de
Normandie’, can be found in Normandy, Northern France. This was once the longest cable
stayed bridge in the world. However, this engineering feat has been surpassed by the opening of
the Millau Bridge in Southern France. This cable stayed bridge is the highest bridge in the world,
with its deck almost at the same height as the Eiffel Tower.

NN W

Suspension type Cable-stayed type

Source: http://www.aiacincinnati.org/community/abc/curriculum/fivebridgetypes.pdf

4. Answer the following questions.
1. Why are cable-stayed bridges so popular?
2. What do bridge designers use for the construction of a cable

stayed bridge?

3. Does a cable stayed bridge need an anchor block?
What modern material is used to construct a cable stayed bridge?

Where are the cables fixed?

What does the absence of anchor reduce?

Where are towers positioned?

What is the highest bridge in the world?

© © N o 0 &

How are modern bridges designed?
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5. Put the following sentences in the correct order.

1 2 3 4 5 6. 7 8 9 10
A. Suspension bridges were designed on paper.
B. These modern bridges are designed using CAD.
C. Cable-stayed bridges have great popularity because of their great beauty and economy.
D. The absence of anchor blocks reduces the amount of materials needed and the cost of
building the bridge.
E. The ‘Le Pont de Normandie’ was once the longest cable stay bridge in the world.

F. The cables are fixed to either side of each tower — this means that the weight of each side
of the bridge counter balances the opposite side.

G. Millau Bridge in Southern France is the highest bridge in the world.

H. Cable stayed bridges do not need anchor blocks.

I. Modern materials, especially special steels are used to construct this type of bridge.

J. The towers tend to be positioned down the centre of the roadway.

6. Give English equivalents to the following words and word combinations.

CBolicTBa COBpEMEHHBIX MAaTepUajoB, CUCTEMa KOMIIBIOTEPHOTO TPOEKTHUPOBAHUS, CAMBbII
BBICOKMM MOCT, B OTJIMYHE OT BHCSIUYUX MOCTOB, KabOemu (Tpochl) 3adUKCHPOBAHBI,
YpaBHOBEUIMBATh  IPOTUBOINOJOXHBIE  CTOPOHBL,  MCIPABIATh  Kakue-TMOO  OIIMOKH,
CJIeZIOBATENIbHO, CIIMIIKOM C1a0bli, KOJIMYECTBO TPeOyeMbIX MaTepHalIOB, OTCYTCTBHE aHKEPHBIX
0JIOKOB, CTOMMOCTb CTPOUTENILCTBA MOCTa, KOMIIBIOTEPHOE IPOrpaMMHOE OOecIeueHue,

JOCTYIIHOCTB, 10 Ha4Yajla CTPOUTCIIbCTBA, pa3pylIaTbCsa, 3HAUYUTCIIBHO CHUXKACT.

7. Read the article about Brooklyn Bridge which refers to

cable-stayed type.

The Brooklyn Bridge was built in 1883. It is still one of the most popular places of
interest in New York. The plan for the Brooklyn Bridge was made by John Roebling in 1867. By
this time he had already been famous. Years before he had invented the steel cable. Using this
steel cable he has built several bridges, one at Niagara Falls and a second across the

Monongahela River at Pittsburgh. He was sure he could build this new bridge. He began to work
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making the plans for the bridge. He sent his son Washington to Europe to study some new
bridges there. Some experiments had been made with working in a large box under water.

And then the accident happened. Roebling was working near the river. A boat struck the
dock on which he was standing. Two weeks later he died. Before he died he asked that his son
Washington would continue his work.

W. Roebling began to work with the same interest and energy as his father. According to
the plans, there were to be two large towers. One of these towers was to be on the Brooklyn side

of the river and the other was to be on the Manhattan side. The system of steel cables was to

hung from the towers. These steel cables were to hold the bridge.

https://commons.wikimedia.org/wiki/File:Brooklyn_Bridge_panorama.jpg

Today engineers know how to do these things as they have special machines. But at that
time no one knew exactly how to do this work. The Brooklyn Bridge was the first bridge of its
kind in the world. They used the new box that Washington Roebling had studied in Europe. The
box was made of wood and was about the size of a house. In this box men could work under
water. Air was forced into the box and the water was forced out of it. It was very dangerous. One
day a worker went down into the box, but within-half an hour he began to feel strong pains. Five
minutes later he was dead. The same thing happened to other men. One day Roebling himself
had a similar attack. He could not talk. He could not hear. He became paralyzed. After a week or
two he felt better. He went back again to work in the box. He had a second attack, more serious
than the first. He was unable to work again during the rest of his life. He remained a cripple
(kaneka). Yet the work had to continue. And Washington Roebling continued to direct the
construction of the bridge. His home was near the bridge. Using a telescope he watched the
work. Every day his wife went to the bridge and carried her husband’s orders to the men. In this
way, year after year the work continued.

In 1883 the bridge was officially opened. Many important people, including the President
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of the US, took part in the ceremony. Washington Roebling watched the ceremony through his
telescope.

The bridge was one of the wonders of the nineteenth century. It is still today. There is
more traffic on it today than ever before. The bridge remains very strong. It also remains a

monument to the two men who built it, John Roebling and his son Washington.

Mind the pronunciation of the following geographic names:
Niagara Falls [na1'ag(e)ra] — Huarapckwuii Bogomaz
Monongahela [ma nongs hi:lo] — p.Mononraxuna

Pittsburgh ['pitsba:g] — r. [TutTcOypr

8. Choose the correct answer.

A. During the construction of the bridge the people used the box:
1) which was constructed by John Roebling;
2) which was used in Europe;
3) which was invented by Washington Roebling.
B. Washington Roebling became a cripple after:
1) he had fallen down the bridge;
2) he had an accident during the construction of the bridge at Niagara Falls;
3) he had worked in the box.
C. Washington Roebling:
1) did not live to see the ceremony of the opening the bridge;
2) could see the ceremony;
3) was at the ceremony.

: \
9. Complete the article on the Normandy bridge by adding { FAMOUS BRIDGES
the missing words and phrases. \

engineers, suspension, 1995, France, lorries, employed, tested, largest, height, expensive

Le Pont De Normandie or the Normandy Bridge (Northern France) is one of the
! cable stayed bridges in the world and while under construction the building site was

the largest in 2 . Over 1600 people were * to help design and build the
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bridge including designers, * , suppliers and people from other sectors of industry. It
was built from 1988 to ° and at this time it was the longest in the world.

One of the main reasons for building a cable-stayed bridge is that it is more stable in the
wind than a ® bridge but also it is less ’ to construct. The Normandy
Bridge has 184 cable stays which support the weight of the deck. The bridge was ®
after completion with a weight of ° equal to 16000 tons. Each of the two pylons which

hold the cables are 214 metres in *° and weigh 20,000 tons.

10. Read the following texts about three cable-stayed bridges. Put \/ for true and X for

false statements.

1. The longest bridge is the Sutong Yangtze River Bridge.
2. The oldest bridge is the Tatara Bridge.
3. The Tatara Bridge is longer than the Rion-Antirion Bridge.
4. The Rion-Antirion Bridge has the highest towers.
5. The Sutong Yangtze River Bridge has the shortest main span.
he SutongYangtze he Rion-Antirion Bridge he Tatara Bridge in Japan
River Bridge in China is in Greece. Completed has a total length of
has a main span of in August 2004, the 1480 m, with a main
1,088 m. There are also side bridge is 2,880 m long and 28 m span of 890 m. The deck width
spans, making the total bridge wide. The cable-stayed deck is is 30.6 m and the towers are
length 8,206 m. The two highest 2,252 m long. It has four towers, 220 m high. The Tatara Bridge
towers in the bridge are 306 m each 220 m high. was completed in May 1999.

high. The bridge opened in May
2008.

11. Find the example of cable-stayed bridge type in the
SPEAKING P YEE DHERE P

internet and make a presentation.
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FINAL TASKS

1. Look at the picture given below and put v for true and X for false

statements. Correct the false sentences.

. The deck is above the superstructure.

1
2. The piers are below the foundations.

3. The superstructure rests on the piers and abutments.
4

. The bridge has three abutments.

deck [ |

superstructure [ |
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2. Read the descriptions of five bridge types and match texts A-E to pictures 1-5.

A. In a suspension bridge, cables go from one tower to another and the deck hangs from vertical
suspenders attached to the main cable.

B. Arches are normally semicircular in shape. In this type of bridge, there are no cables or
towers.

C. Beam bridges are the most common type of bridge. The design is very simple. The beam sits
on top of two or more supports or abutments.

D. In a cable-stayed bridge, the cables go directly from the tower to the deck. Cable-stayed
bridges can have any number of towers.

E. A truss bridge is a bridge whose load-bearing superstructure is composed of a truss, a

structure of connected elements forming triangular units.
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3. Put these phases of bridge construction in the correct order 1-7.

___foundations

pier construction

superstructure

_1 design
__deck

____site preparations

opening ceremony

10.

11.

12.

13.

4. Translate the following sentences using the vocabulary of Unit 7.

1. Moct Mumnenunym, Haxonsammiics B Kazanu, siBisercs npumepom
BaHTOBOT'O MOCTA.

2. ApOYHBIC MOCTBI MOTYT OBITh C €37101 MTOBEPXY U TIOHU3Y.

3. depma cOCTOUT U3 INEMEHTOB, 00pa3YIOIIe TPEYTOIbHBIC JETAIH.

[IponetHble cTpoeHUss OalOYHBIX MOCTOB BBIMOJHAIOTCS U3 CTajdd, JepeBa WU

xKele300eToHa.

MocT co cKkBO3HBIMHU (hepMaMHU BBIAEPKUBAET CUITY CKATHS U HATSKEHHUSL.

B Poccun Bucsiurie MOCTBI HE MOJTYYHIIN TaKOTO O60b1Ioro pa3sutus, kak B CLIIA, Anrnumy,

O®panuun, SnoHUU U IPYyTrUX CTpaHaXx.

®epma [lparra comepKUT AIMEMEHTHI pelIeTKH GepMbl, KOTOpble 00paszytoT V-o0pa3Hyio

bopmy.

Bucsune MOCTBI HCTIONIB3YIOTCA B CiTy4ae OOJBIION JUTMHBI MOCTA.

MocT sBISI€TCS OJJTHUM W3 APEBHEHIINX MHKEHEPHBIX N300pETEHUH YeTIOBEUECTBA.

ApouHbIe MOCTBI XapaKTEpHBI IS TOPHBIX YCIOBUM, MOCKOJbKY IMO3BOJSIOT MEPEKPHITH

OOJBIITUI TIPOJIET, UeM OaJIKH.

Pycckuil MOCT, OTHOCSIIIMIICS. K BAHTOBOMY THUIY, SIBIISIETCA OJHUM W3 CaMbIX YHUKaJIbHBIX

U CIIOKHBIX 0OBEKTOB BO BCEH MPAKTUKE MOCTOCTpoeHus: B Poccun.

CampIM IITMHHBIM Pa3BOIHBIM MocTOM (drawbridge) siBnsiercst Mmoct Anekcanapa HeBckoro

yepe3 Hesy.

Pa3BogHbIe MOCTBI ITO3BOJISIOT MPOITYyCKAaTh CyAHA JIF000H BBICOTBI 4YCcpe3 pCKy.
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5. Read this information about a bridge project and present your own project about it.
Draw and label a diagram with the dimensions.

beam m 56 m (highest point)
steel and concrete Sept 2009

3 Nov 2010

46 m norchern Germany
m 24 m m government

i Im 6. Find and present the information about the bridge which

you consider the most beautiful. You should mention:

1) the name of the bridge;
2) the type of the bridge;

3) where it was constructed;

4) when it was constructed,

5) who it was designed by;

6) construction materials which were used;

7) how long, wide, high it is;

8) some interesting facts connected with this bridge

9) why you consider it to be most beautiful.
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UNIT 8. BRIDGE CONSTRUCTION
PROCESS

8A. STAGES OF BRIDGE
CONSTRUCTION

1. Before you start!

v" What should you start from when you are building a bridge?
v" What aspects should you consider?

v" What resources will you need?

2. Read the words and learn them by heart.

MUST KNOW

inspection — KOHTPOJIb KayecTBa

SuUrveyor — reoie3ucT, 3eMJIEMEDP

to pour — 3anuBaTh

to aid — nmomorars

ravine — yiense, oBpar

legwork — memuii 06x0.1

to ship — mocraBisTh

filling — 3amonHenue

measuring device — u3aMepuTeIbHBIN TPUOOP
upkeep Costs — aKCIUTyaTallHOHHBIE PACXO/IBI
to break ground — HaunHATH SKCKABATOPHbBIC
paboThl

to take into account (consideration) —
MPUHUMATh BO BHUMaHHUE

steel design manual — pykoBoacTBO 110

MIPOEKTUPOBAHUIO CTAIBHBIX KOHCTPYKIIMH

placement — pa3merienue

to resist — mpoTUBOCTOATH

traffic load — TpancrioptHas Harpy3ka
tinker toy — neTckuii KOHCTPYKTOP
engineered — cnenuanM3upPOBAHHBIH
nuts and bolts — neramm

to make calculations — nenate pacueTs
COrrosion — pxaBJeHHe, KOPPO3HsI
paving machine — acdanbToykiIaauuk,
OCTOHOYKJIQTUUK

replacement costs — u3epkKu Ha 3aMeHY
neTaneit

composite material — KOMIIO3HITHOHHBI#H

Marepuan
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3. Read and translate the text to learn more about the process of
bridge construction.

Stages in bridge construction

1. Determine what type of bridge you need for the situation.

The common types are arch, suspension, truss, cable-stayed and beam
types. If you’re crossing a short span, you probably only need to build a beam or a small truss
bridge. If you’re crossing a deep ravine, an arch bridge might be the best choice. A bridge to
span an ocean bay requires the very expensive suspension bridge.

2. ldentify an ideal place to build the bridge. A lot of legwork goes into determining
the ideal site to build anything, and when you’re talking about something as expensive as a
bridge, engineers are even more careful. The
engineering team will send out surveyors, people
who use electronic measuring devices to make a
map of the general area. From this map, they will
make calculations and determine the length and
placement of the bridge.

3. Design the bridge. The engineer will
take into account the potential traffic load of the

bridge and use steel design manual and computer
programmes to aid in the bridge designing process. The materials chosen should also take into
consideration the inspection and upkeep costs after the bridge is built.

4. Break ground. Once the design has been finalized and stamped with approval, the
actual building can begin. This will involve excavation or filling the banks on either side,
stabilizing the ground where the supports will be placed and, depending on what type of bridge is
going to be built, pouring concrete.

5. Assemble the steel. Some bridges are built on site and some are put together in pieces
small enough to ship to the location and then assembled. Using the anchors placed in the
concrete, the steel units are put together like tinker toys using nuts and bolts.

6. Build the decking for the bridge. This is usually concrete, but can also be aluminium
and new engineered composite materials which resist corrosion, decreasing bridge replacement

costs.

115



7. Pave the new bridge. This is
done with paving machines. The
government agency sponsoring the project
might also include a repaving of the
surrounding roadway as well.

8. Have the ribbon cutting

ceremony. Building a bridge is one of the

http://www.crec.cn/ecrpcec/tabid/1421/Infol D/16049/frtid/1374/Default.aspx

most tremendous accomplishments. After

months or possibly years of building this bridge the dust can settle and the public can finally use
it.

Source: http://www.ehow.com/how_2045959 build-bridge.html

4. Answer the following questions.

1. What type of bridge should you chose if you want to cross a short

span?

2. lIsiteasy to find a good site for a bridge?

What specialists and equipment will you need for it?

What aspects should be considered for correct bridge design?
What does the first step of building operations include?
What are the two ways of assembling a bridge?

What decking is usually used for bridges?

What type of decking can reduce bridge replacement costs?

© © N o g > W

What equipment is used for paving a bridge?

10. In what approximate period of time will people be able to use the bridge?

5. Give English equivalents to the following words and word combinations.

AHKep, TpaHCHOpTHasi Harpy3ka, W3IACPKKH Ha 3aMeHy JeTaled, TMPOTHBOCTOSTH,
acQarpTOYKIIAUMK, Tpoe3kKas YacTb MOCTa, IUIAH MECTHOCTH, CTPOWTENbHAs TUTOMIA/IKa,
T€0JIE3UCT, OSKCIUTyaTallMOHHBIE PACXOJbl, MPOSKTUPOBAHUE, PIKABJICHUE, KOMITO3MIIMOHHBIN
MaTepHal, pasMelleHHe, JINHA, cOOMpaTh, KOHTPOJIb KayecTBa, 3allOJIHEHHE, U3MEPUTEIbHBIN

puoop.
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6. Put \/ for true and % for false statements.

1.

o B~ N

If the ravine you need to cross is shallow and short you need to use a beam or small truss
bridge.

Engineers should be careful when choosing a place for bridge construction.

Crane operators usually make a map of the general area.

The map is necessary for not to get lost at the construction site.

When designing a bridge engineers pay special attention to people needs and

conservation of nature around.

6. To start building a bridge it is necessary the design to be stamped with approval.
1.
8
9

Where supports are to be placed deep holes must be dug.
It is impossible to assemble the units of a bridge beforehand.

Engineered composite materials can resist corrosion better than concrete.

10. A bridge is paved with the help of concrete pavers.

7. Match the words to get the correct word combinations.

1. to resist a. metal

2. building materials b. costs

3. to assemble C. a support

4. corrosion of d. tension

5. to make e. bridge

6. to ship f. decking

7. replacement g. inspection

8. to place h. calculations

9. aluminium i. a house

10. to pave j. units
— | 8. Discuss with the group the following topics:
SPEAKING v" What other stages of bridge construction would you point

out? Why?

v" What is the most difficult stage in your opinion?
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9. Complete the conversation.

drawbridge, types, projects, experience, bridge

Interviewer: So, Ms. Andrews, it says on your application that you used to work for GMA

Engineering.
Applicant: That’s right. | headed several bridge design * there.
Interviewer: That’s excellent. What 2 of projects did you handle?

Applicant: Well, for my last project, | was the lead engineer on the Unibar Bridge construction.
Interviewer: That’s a suspension , isn’t it?

Applicant: Yes, it replaced the old beam bridge across the bay. The county needed something
that could handle much higher traffic flow.

Interviewer: Wow. We do need someone with that kind of * . That must have been a
major project.

Applicant: It was. We made it a double-decked (nByx®sapycHsiii) bridge with northbound traffic
above and southbound traffic below.

Interviewer: Our upcoming project is actually a ° that needs to accommodate passing
boats. Are you prepared to take on a project like that?

Applicant: | don’t have a lot of experience with drawbridges, but I’m eager to learn.

Interviewer: Well, that’s something we like to see, too.

i Im 10. Make up a dialogue.

Student A: You are an interviewer for a construction company.
Talk to Student B about:

* his or her bridge design experience

* types of bridges

* an upcoming project

Student B: You are a job applicant. Talk to Student A about your
bridge design experience.
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FINAL TASKS

1. Fill in the gaps using the words below:

replacement cost, corrosion, ship, measuring equipment, ravines,

surveyors, to determine, to pour, break ground, map.

To measure tensile strength you need to use
To fix supports concrete is usually on the site.

aid project managers to create the map of the general area.
A gives us information about the construction site.

can be decreased if we use aluminium decking.

1.
2.
3.
4.
S.
6.

Before building a bridge you need to what type of bridge you are going to
use.

7. ltis possible to only when all formal procedures are settled.

8. Lorries prefabricated units to the construction site.

9. Bridges are used to cross

10. can be caused by bad weather conditions, especially rains.

2. Translate the following sentences using the vocabulary of Unit 8.

1. KonnyecTBO OmMOp 3aBUCUT OT MPEANOoIaraeMoi JITHHBI MOCTa.
2. beroH — oJIMH W3 HEOOXOIUMBIX MATEPUAJIOB IPH CTPOHUTEIHCTBE

MOCTa.

3. TpaHcmopTHas Harpy3Ka B OOJBIIUX TOPOAAX OYCHH BEIIHKA.
4. Tlpu cTpoUTEIHCTBE MOCTA HEOOXOAMMO YUUTHIBAThH M IKCILTyaTallMOHHBIE PACXO/IBI.
5. Tlemmii 00X07 CTPOUTENHHOW IUIONMIAJIKM OYEHb Ba)XEH JUIsI COCTaBJICHUS IUIaHA
MECTHOCTH.
6. AHKep QHUKCHpPYET apMaTypy KeJIe300€TOHHON KOHCTPYKIIHH.

7. IlpoexTrpoBaHUE MOCTA 3TO CIOXKHBIN U TPYIOEMKHI MpoIecc.
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8. Hcnonp3oBaHWE COBPEMEHHBIX KOMITO3UIIMOHHBIX MAaTEPUAIIOB B CTPOUTEILCTBE MOCTOB
MO3BOJISIET CHU3UTH U3JEP>KKU Ha 3aMEHY JIeTalieH.

9. Ilpunumas BO BHUMaHHE pa3MelleHre Oy Tylero MocTa, BRBIOUpaeTcs ero TUI.

10. Uto6pl mpaBUIBHO MOCTPOUTH MOCT, HYXKHO CJeIOBaTh PYKOBOJACTBY IO

IIPOEKTUPOBAHUIO CTAJIbHBIX KOHCTPYKIUH.

3. Tell your groupmates about one particular bridge

construction process. Discuss it together.

4. Find all the words related to bridges and give their translation.
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UNIT 9. TUNNEL CONSTRUCTION

9A. HISTORY OF TUNNELS

2. Read the words and learn them by heart.
MUST KNOW

workforce — pabouas cuna

harsh terrain — TpyaHompoxoauMas MECTHOCTh

1. Before you start!

v’ Are there many tunnels in your country?

v’ What is the difference between tunnels and bridges?

SeWer — BoJ0CTOYHas TpyOa ventilation shaft — BerTUIIIMOHHAS 1axTa

vicinity — okpecTHOCTb footprint — 3emiist, OTUyXIeHHAS IO/ CTPOUTEIBCTBO
hostile — HeGnaronpusTHBIN tide — MopcKoii MPUITUB U OTIIHB

march — moxon shipping — cy10xo0acTBO

3. Read and translate the text to learn more about a tunnel and its
history.

History of tunnels
A tunnel is an underground or underwater passage that is

primarily horizontal. A tunnel may be for foot or vehicle traffic, for rail
traffic, or for a canal. Some tunnels are aqueducts to supply water for consumption or for
hydroelectric stations or are sewers. A tunnel is relatively long and narrow; the length is often
much greater than twice the diameter.

Some 3000 years ago, when our ancestors started discovering techniques of building
stable and strong bridges, they also discovered new way of connecting two points of land —
tunnels. This discovery was initially used not for transport of goods and people across harsh
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terrains, but for defensive purposes in the vicinities of important military or royal posts (tunnels
below castles). Babylonian and Persian architects were the first who saw the potential of large
underground networks of tunnels called kareez. These irrigation tunnels were used to transport
water underground trough deserts, enabling life in some of the most hostile lands on planet. In
Babylonia, royal families enjoyed fresh water from Euphrates that was delivered to them through
incredibly built 900m long tunnel that was lined with bricks.

Greeks and Romans

took all the knowledge of

SR,

Babylon and Ancient Egypt, [ 50 : ZENE

and improved it. With tunnels , & Laerdals-
they were able to transform
marches,  transport  water
through mountains, and create

pedestrian tunnels trough very

harsh terrains. To this day '

?' — ; 4

e Ao AN N

http://samoe-samaya.ru/wp-content/uploads/2012/08/samyi-dlinnyi-avtomobilnyi-tonnel-v-
mire.jpg

historians wonder how much
workforce was involved in the
construction tunnel between Naples and Pozzuoli that was created around 36 BC. This incredible
structure was 4800 foot long, 25 foot wide and 30 foot high, and it even had ventilation shafts.
Less than 100 years later in 41 AD, Romans used around 30,000 workers to build even larger
tunnel that was 5.6 km long.

In European Middle Ages, tunnels were almost exclusively used for mining or for
military. After public transportation they finally started to grow under the influence of
Renaissance and trading with distant lands. Hundreds of smaller tunnels were created between
mid-1600s and XIX century, but by then new driving force of tunnel construction came —
railroads. This new form of transport soon enabled spreading of tunnels across entire world.

Choice of tunnels vs. bridges

Bridges usually require a larger footprint on each shore than tunnels. In areas with
expensive real estate, such as Manhattan and urban Hong Kong, this is a strong factor in tunnels’
favor. Boston’s Big Dig project replaced elevated roadways with a tunnel system to increase
traffic capacity, hide traffic, redecorate.
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Other reasons for choosing a tunnel instead of a bridge include avoiding difficulties with
tides, weather and shipping during construction, aesthetic reasons (preserving landscape and
scenery).

However, there are particular hazards with tunnels, especially from vehicle fires when
combustion gases can asphyxiate users, as happened at the Gotthard Road Tunnel in Switzerland
in 2001.

Source: http://www.historyofbridges.com/bridges-history/history-of-tunnels/

Mind the pronunciation of the following geographic names:
Babylonia [ babi'lovnio] — BaBuion

Euphrates [ju:'freiti:z] — p. EBdpar

Naples [ 'neip(s)lz] — r. Heamomns

Pozzuoli [pot'swouli] — r. [Tomiryosu

4. Answer the following questions.

1. What is a tunnel?
2. Is the length or diameter of a tunnel greater?

3. When were tunnels discovered?

\§

4. What were tunnels initially used for?

5. Who was the first to notice the potential of tunnels?

6. What was the function of irrigation tunnels?

7. What was the function of tunnels in Middle Ages?

8. What form of transport enabled spreading of tunnels across the world?
9. What are the main reasons for choosing tunnels instead of bridges?

10. What hazards are there with tunnels?

5. Give English equivalents to the following words and word combinations.

['MapO3IEKTPOCTAHIINH, TEHIEXOIHOE JBWKCHUE WU JBHKCHHUE TPAHCIOPTHBIX CPEJICTB,
aoporasa HEABUXKXHUMOCTB, XCJIC3HBIC OOPOIrH, IMOCTABJIATH BOJY, BOJOCTOYHBIC TPY6BI, JJIA
O00OpOHHTENIFHBIX IIeJICH, TEepPeBO3Ka TOBAPOB, PACIPOCTPAHEHHE TOHHENEH, CpeJHHE BeKa,
pa60qa51 Cuijia, MNCHICXOAHBIC TOHHCIIM, TOHHCIW YCPC3 TPYAHOIPOXOAUMBIC MCECTHOCTH,

TOProBJId C JAJICKUMU KpasiMU, I/IppI/IFaL[I/IOHHBII\/'I TOHHCIIb.
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6. Put \/ for true and ¥ for false statements.

2 e o

10.

A tunnel is an underground or underwater passage that is primarily vertical.

Greeks were the first to see the potential of large underground networks of tunnels.

Some tunnels are aqueducts to supply water for consumption or hydroelectric stations.
Tunnels were initially used for transport of goods and people.

Irrigation tunnels were used to transport water though desserts.

Due to tunnels Greeks and Romans could transforms marches and create pedestrian
tunnels trough very harsh terrains.

In Middle Ages tunnels were used only for mining or military.

Railroads contributed to spreading of tunnels across the world.

Tunnels usually require a larger footprint on each shore than bridges.

Reasons for choosing a tunnel instead of a bridge include avoiding difficulties with tides,

weather and shipping during construction, aesthetic reasons.

7. Match the synonyms.

1. supply a. link
2. entire b. impact
3. defensive c. originally
4. vicinity d. unbelievable
5. relatively e. transfer
6. connect f. protective
7. influence g. deliver
8. transport h. comparatively
9. initially I. surroundings
10. incredible j. whole
I .

’ SPEAKING 8. Find information about one ancient tunnel and describe it.
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9. Complete the article on tunneling by adding the missing words and phrases.

Babylon, contribution, engineering, disadvantages, pyramids, railways, construct,
dangerous, cope, cross-section

Tunneling is difficult, expensive and * engineering work. Tunnels are built to
provide direct automobile or railway routes through mountain ranges, under rivers. They can also
provide underground channels for water, sewage or oil. Before the XI1X century men had not

acquired enough skill in 2

to carry out extensive tunneling. Tunnels, however, were
known in ancient times. They were, for instance, driven into the rock under the ® of
Egypt. One of the earliest tunnels known was made in * . It passed under the river
Euphrates, and was built of arched brickwork being 12 feet high and 15 feet wide. Other ancient
tunnels were built for water supply and for drainage.

Modern tunnels are often very long and deep. Many are circular in ° . Others are
horseshoe-shaped, with a level floor on which it is easy to lay permanent roads and railways.

Whenever the proposed path of a road or railway is obstructed by a hill, a waterway, or
some form of construction, the engineer designing the project has to decide whether or not it is
practical to ° a tunnel through or under the obstacle. In making his decision, he has not
only to consider the economic aspect, but must also weigh up all the constructional advantages and
! of both tunneling and the alternative method of either passing around or over the
obstacle. In practice it is often found that tunneling, although costly, proves to be less expensive
than any alternative system.

The inability of the existing road system of many large towns to ® with modern
traffic requirements made tunnel construction a possibility worth serious consideration. A
considerable ° towards a satisfactory solution is made by underground railway networks.
Many of larger cities of the world have been successfully served by underground *° for

years, and most of them are still extending their networks.
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9B. METHODS OF TUNNEL
CONSTRUCTION

2. Read the words and learn them by heart.

MUST KNOW

cut-and-cover tunnel — ToHHEb, COOPYKEHHBIN OTKPBITHIM CITIOCOOOM

1. Before you start!
v Do you know how a tunnel is built?
v" What are the purposes of tunnel construction?

bored tunnel — Tornens, cOOpyKeHHBII UTOBBIM CIIOCOOOM

tunnel drive — mpoxozka TOHHEs shaft — maxra

blast hole — ckBaxuna 17151 B3pbIBHBIX padoT shallow tunnel — ToHHETH METKOTO 3aJI0KCHHUS
tunnel boring machine — oypunbhas immersed tube tunnel — moxBoAHBIi TOHHETH
YCTaHOBKA JJIsl TPOXOJIKM TOHHEIEH W3 OMYCKHBIX CEKIUH

cutter head — 6ypoBas (pexyiias) rojgoBKa trench — kotioBan

lining of the tunnel — o6xenka ToHHeNs shield — mut

drill and blast method — 6ypoB3psiBHOI rear end — 3aHss YacTh

croco6

3. Read and translate the text to learn more about the ways of tunnel
construction.

Methods of tunnel construction
The method of tunnel construction depends on such factors as the

ground conditions, the ground water conditions, the length and diameter
of the tunnel drive, the depth of the tunnel, the final use and shape of the tunnel. Drill and Blast

is one of the most widely used tunneling methods. It is used when the tunnels are in rock and
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involves the use of explosives. Explosives and timed detonators are placed in the blast holes.
Once blasting is carried out, waste rocks and soils are transported out of the tunnel before further

blasting.

Bored tunneling by using a Tunnel Boring Machine (TBM) is often used for excavating
long tunnels. Tunnel Boring Machine (TBM) is specially designed for constructing tunnels
which could perform different functions during tunneling works. With a large rotating steel
cutter head at the front of the shield, TBMs can pass through different types of soil, rock or
mixture of both. The TBM can excavate and remove excavated materials and at the same time
install the reinforced concrete lining of the tunnel as it progresses. The use of TBM requires
relatively less works area, thus minimizing the impact to the traffic of nearby area.

A shaft is built for delivering the components of the TBM from ground level to the tunnel
level for assembly. As the TBM pushes forward, the excavated materials will be transported to
the rear end of the TBM for removal through the vertical shaft.

Shallow tunnels are often of the cut-and-cover type, while deep tunnels are excavated
often using a tunneling shield. For intermediate levels, both methods are possible.

Cut-and-cover is a simple method of construction for shallow tunnels where a trench is
excavated and roofed over to carry the load of what is to be built above the tunnel. Strong
supporting beams are necessary to avoid the danger of the tunnel collapsing.

There are also several approaches to underwater tunnels, the two most common being

bored tunnels or immersed tubes.
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Immersed tube
construction of underwater
tunnels  will  have its
elements built separately in
a dry dock. These elements
are then taken to the site
where a trench has already

been made under the water

to receive them. Segments
are then immersed in the water and then joined to each other to form the tunnel.

Costs for immersed tube tunnels are considerably lower than those involved in boring a
tunnel beneath the water. The speed of construction is greater, mainly because activities are

simultaneously carried out for almost the entire length of the tunnel.

Source: http://www.mtr-shatincentrallink.hk/en/construction/construction-methods.html

4. Answer the following questions.

1. What are the main factors on which methods of tunnel

construction depend?

2. What method is applied when tunnel is in rock?

What method is preferred for excavating long tunnels?
What does drill and blast method use?

What is the function of a tunnel boring machine?
Where is cut-and-cover method applied?

Why are supporting beams necessary in the case of cut-and-cover method?

© N o g &~ w

What are the peculiarities of an immersed-tube method?

5. Give English equivalents to the following words and word combinations.

BI)IHOJ'IHSITI) pastqHBIe q)yHKHI/II/I, TOHHECJIIb MCJIKOI'O 3aJI0KCHUA, CKBa)XHMHA IJIA B3pI)IBHI)IX
pabor, xene3o00eToHHast 00e/IKa TOHHES,, MUHUMH3UPOBATh BO3ACHCTBHE, 002 METO/1a, 3aTHSS
9acTh OypUIIBHON YCTAaHOBKH, TTyOOKHE TOHHENU, UCTIOIh30BAaHUE B3PHIBUYATKH, OTIOPHEIE OANKH,

PaspymicHuC TOHHCIIA, HOI[BOIIHBIﬁ TOHHCJIb U3 OITYCKHBIX CGKLII/If/’I, OOTHOBPEMCHHO, NOCTaBKa
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KOMIIOHCHTOB, KOTJIOBAH, PA3JIMYHBLIC THUIIBI I104YBbI, OTHOCUTCIILHO, BCd IOJIMHA TOHHCIIA,

n30erath OITIACHOCTDH, HCCKOJIBKO ITOAXO0A0B, 3HAYUTCIIBHO HUKC.

6. Put \/ for true and % for false statements.

1. The two most common methods of underwater tunneling are cut-and-cover and drill and
blast.

The elements of immersed tube construction are built in the shipyard.

Cut-and-cover method uses explosives in the process of tunneling.

Tunnel boring machines can pass through both rock and soil.

For intermediate level of depth cut-and-cover method is applicable.

2

The main function of a shaft is delivering the components of the tunnel boring machine
from ground level to the tunnel level.

7. Tunneling shield is used for the construction of shallow tunnels.

7. Match the words to get the correct word combinations.

1. tunnel a. hole

2. ground b. construction
3. rear c. drive

4. nearby d. level

5. blast e. tube

6. reinforced f. shaft

7. immersed 0. water

8. intermediate h. area

9. speed of i. end

10. vertical J. concrete

P
8. Read the article on Mont Cenis tunnel and answer the {

FAMOUS TUNNELS

S — s

guestions.

In 1857 French and Italian engineers combined to undertake the gigantic task of building
the Mont Cenis tunnel. This carries the main railway lines from south-eastern France to north-

western Italy. The tunnel is nearly 8 miles long and is of great technical interest, because air
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compressors and rock drills operated by compressed air were first used in this work.

It was also probably the first large
project on which dynamite was
employed for breaking the rock. But
when it was started, drilling was done by
hand. Black gunpowder was used for
breaking the rock. At first progress was

very slow, and if it had continued at the

https://www.geocaching.com

initial rate, it would have taken 75 years
to complete! In fact for the first 4 years the tunnel advanced only 9 inch a day on each side. With

the introduction of compressed air drills and dynamite, progress was accelerated to 6 ft. a day.

1. What countries were connected by the Mont Ceris tunnel?
2. Why is that tunnel of great technical interest?
3. Why was the process of building the tunnel very slow at the beginning?

9. Put the steps of cut-and-cover construction in the correct order.

1. 2. 3. 4. 5. 6. 7. 8.
A. Water pipes, electricity and communication cables are moved away from the tunnel route.
B. The tunnel is opened to traffic.
C. Surveyors mark out the route the tunnel will take and the lines the tunnel walls will take.
D. Cranes and excavators arrive on site and build the walls of the tunnel.
E. The floor of the tunnel is built, and anchored into the bedrock below.
F. Excavators remove the dirt and rock from between the walls.
G. The tunnel services are installed including lights, fire protection systems, emergency exits

and ventilation fans.

H. The roof beams are installed between the walls to hold them in place.
() -

SPEAKING 10. Discuss the methods of tunnel construction and find the

examples to each method.

130



10.

FINAL TASKS

1. Fill in the gaps using the words below:

cut-and-cover, hard rock, blast, tunnel boring machines, trench,

immersed tube tunnel method, ground, shafts, underwater, sizeable.

Before building a tunnel it is important to examine the conditions and type of

and groundwater.

Tunnels are dug in types of materials varying from soft clay to

A is excavated with ground support as necessary and the tunnel is constructed
init.

are the main entrance in and out of the tunnel until the project is completed.

The world’s oldest tunnel is the Terelek kaya tiineli under Kizil River in
Turkey.
Seven will be used to construct the tunnels for SCL project.

A 1.3 km SCL cross-harbour tunnel across Victoria Harbour will be built by using

is a method of tunnel construction where a trench is excavated and roofed
over.
The first tunnel in soft ground was the Tronquoy tunnel on the St Quentin
canal in France in 1803.
Before the advent of tunnel boring machines, drill and was the only
economical way of excavating long tunnels through hard rock, where digging is not
possible.
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2. Translate the following sentences using the vocabulary of Unit 9.

1. TonHenu CTPOATCS KaK JJIs MEIIeX0A0B, TaK U JJIsl TPAHCIIOPTHBIX
CPEACTB.
2. Jlo Hayasia CTPOMTENBCTBA TOHHEJIEH BaXXHO HCCIEAOBATh

I'PYHTOBBIC BOAbI U THUII ITIOYBEI.

3. ToHHeNnb SABISETCS OAHUM W3 JPEBHEUIINX W300pPETCHHI YeIOBEUECTBA, HapPSIy C
MOCTOM.

4. BypoB3pbIBHOW METOJ CTPOUTEIHCTBA TOHHENEH HCIIOJIB30BAJICS €IIe 0 MOSBICHUS
OYpOBBIX MaIIIHH.

5. CyecTBYIOT TakXe TaK Ha3blBaeMble  JKOJIOTMYECKHE  TOHHEIH, KOTOpHIE
MIPOKJIAIBIBAIOTCS TI0JT aBTOMOOMJIBHBIMU WJIH JKEJIE3HBIMU JOPOTaMH, YTOOBI JKUBOTHBIE
MOTJIM 0€30MacHO MepeMenaThCesl.

6. B pannee CpeaHEBEKOBbE TOHHEIH CTPOUIINCH PEAKO U, B OCHOBHOM, B BOCHHBIX IIETISIX.

7. OcHOBHas YaCTh METPO TAK>Ke MPOJIOKEHA B BUJIE TOHHEJCH.

8. CaMbIM JJIMHHBIM aBTOMOOWJILHBIM TOHHENEM B Poccum siBisieTcst [ MMpUHCKUN TOHHEIH
(4303 ™), pacrionoxeHHbIN B [larecrane.

9. TouHenu UrparOT BaXXHYIO POJb B Pa3BUTHUU UHMPACTPYKTYpPHl COBPEMEHHBIX TOPOIOB,
HO B TO K€ BPEMS OHH SIBJISIFOTCS] 30HOM OMAaCHOCTH.

10. ToHHenu Mo BOJMOM YacTO CTPOST BMECTO MOCTOB TaM, TJIe MOCTBI MEMIAIOT MPOXOIY
CyJIOB.

11. OGnenka sBASETCS BAaXKHEHIIMM DJIEMEHTOM TOHHENS, KOTopas o0OecleynBaeT
TUAPOU3OJISALNIO TOHHETIS.

12. TIpoxojaka TOHHEINEH SBISETCS OAHUM U3 CAMBIX CIIOKHBIX BHJIOB CTPOUTEIBHBIX PadoT.

13.B 1826 — 1830rr. B BenukoOputanmm Ha ydacTke JluBeprynb — ManHuecTep OBLT
MOCTPOEH MEPBBII B MUPE JKEJIE3HOJOPOKHBIM TOHHEb.

I'm -

SPEAKING
3. Find information about a modern tunnel and describe it.
B E
8 B
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4. Read the article on Tunnel under Channel and answer FAMOUS TUNNELS
the questions. -

A tunnel under the English Channel was first suggested in 1856. It was agreed in 1875 to

build it and work actually began. However, the British War Office objected that an enemy on the
European mainland could easily invade England through such a tunnel, and the British
Government objected to the scheme.

In 1957 interest revived in the idea of a Channel Tunnel and the question was studied
afresh by a group of French and British engineers. In the 1980°s permission was given to a
company to build the tunnel using private funds. It was decided that the tunnel would be
designed only for trains. The “Channel” as it was nicknamed, was actually designed as three
tunnels: two 25 foot diameter tubes running parallel to carry trains and a 16 foot diameter service
tunnel between them. To speed the digging the company used eleven tunnel boring machines
(TBMs). TBMs had first been used in 1825, but became the standard way of constructing tunnels
after 1953.

English
Channel

Tunnel driven
through seam
of chalk and clay

Cross passage every 376m UK/French
Train tunnel frontier

running north

(France to UK)
Evacuation walkway Cooling Train carrying cars

Iﬁf:::‘::hﬁzﬂzrz.r ({ﬁ \)_;g\l_{?\)

pressure to prevent
smoke/fumes entering

Train tunnel
running south

(UK to France) Guided service,

rescue vehicles

http://blogs.umb.edu/buildingtheworld/tunnels/channel-tunnel-england-and-france/

In 1994 the tunnel was officially opened. Construction took eight years and cost $21
billion making it the most expensive construction project in the world. The Channel tunnel
remains a marvel of engineering even today. It was elected by American Society of Civil
Engineers as one of the Seven Wonders of the Modern World in 1996.

Source: http://www.unmuseum.org/7wonders/chunnel.html

133



1. Why did the British War Office object to the building of the tunnel under the English
Channel?

2. How was the tunnel designed?
3. What machines were used to speed the digging?

5. Compile as many words as you can with the letters of the word.

MAINTENANCE

~

UNDER
CONSTRUCTION
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FINAL TEXT FOR EXAM:

HIGHWAY CONSTRUCTION

1. Read and translate the text to learn more about highway construction.

Highway construction

Development of a country depends on the connectivity of various places with adequate
road network. Roads are the major channel of transportation for carrying goods and passengers.

The zone which is marked to lay the road is called the right-of-way or road zone which
includes such parts of a road as a carriageway, road shoulders, inner and outer slopes, side
ditches and other parts. The carriageway is covered with a pavement which resists traffic stresses
and climatic factors.

The main steps in the road construction process are planning, design, earthworks,
pavement construction and finally open to traffic. A road project begins with evaluating the
information about our roads, including road conditions, traffic volumes, crash statistics. Land
survey is step two. Recently, Global Positioning Systems and other technologies have sped up
the process and improved accuracy.

The next step is earthwork which is one of the most important elements in road
construction because it establishes a stable foundation. The aim of the earthworks phase is to
position the sub-grade underlying the pavement layers in the right location and at the correct
level. During this stage, drains and sewers are installed. The center of the road must be higher
than the edges so water will run off into the storm sewers. To complete the earthwork, workers
place gravel in layers on the road bed, then moisten and compact each layer. Layers are added
and compacted until the road bed reaches the necessary height.

At last the road bed is ready for paving. Engineers study the cost of maintaining the road,
the amount and type of traffic, the cost of paving material. These factors tell engineers what
pavement type is required. Pavement can be rigid and flexible. Flexible pavements are those
which are surfaced with asphalt materials. These types of pavements are called “flexible” since
the total pavement structure “bends” due to traffic loads. At the construction site, workers spread
and compact the hot mixture of asphalt onto the roadbed. Rigid pavements are composed of
concrete. Workers place concrete into steel forms. To prevent cracks, workers cut joints between

the concrete slabs.
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The main layers of the pavement are the sub-grade, sub-base, base and surface course.
Workers ensure that the sub-grade level can support the pavement. This requires the dirt in the
sub-grade level to be solid. If it’s not, the workers add a capping layer to strengthen it. The sub-
base is inserted when necessary between the pavement base and the sub-grade. The primary
function of the sub-base is to provide structural support and improve drainage. The base layer
protects the pavement from moisture and cold temperatures. This layer is designed to distribute
the individual wheel-loads. The pavement base is not subjected to the direct action of automobile
wheels. The surface course endures the most pressure because it’s the top layer. It is
comparatively thin, but resists well the abrasion and the impacts caused by the wheels, and also
the effect of weather conditions. It has courses — a binder course and a wearing course.

With the new surface in place, quality testing is conducted. The contractor must grind the
pavement to ensure a smooth surface. The final steps are another drainage test, landscaping

around the pavement, applying the permanent pavement marking.

2. Answer the following questions.

1. What is right-of-way? What does it include?
2. What does pavement resist?
& 3. What are the basic steps in road construction?

. Why is earthwork so important?
. Why must the road centre be higher than the edges?

4
5

6. When are sewers installed?

7. What factors influence the choice of pavement type?

8. What is the difference between rigid and flexible pavement?
9. What layers does the pavement consist of?

10. What are the final steps of road construction?

3. Give English equivalents of the following words and word combinations.

JlopoxxHasi ceTh, CTaTUCTHMKAa aBapuid, 3aBUCETh OT, CTEKaTh, YCTAaHABIWBAaTh, HEOOXOAMMAs
BBICOTA, CTOMMOCTH COJIEPIKaHUS JIOPOTH, HEKECTKOE JOPOKHOE TMOKPHITHE, OCTOHHBIE TIIUTHI,
npsiMO€ BO3/CHCTBHE, OTHOCHTEIHHO TOHKHM, KoJieca aBTOMOOWISI, OOECHeuuTh, TOPOKHAsS

pa3MeTka.
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4. Put v for true and X for false statements.

The pavement resists only traffic stresses.

The sub-base is inserted when necessary between the pavement base and the sub-grade.
The pavement base course is subjected to the direct actions of wheels.

Road shoulders include carriageway, inner and outer slopes.

Rigid pavements are composed of concrete surface course.

© ok~ 0w N e

A road project begins with positioning the sub-grade underlying the pavement layers in

the right location.

7. Earthwork establishes a stable foundation.

8. Global Positioning Systems, laser surveys and other technology have slowed down the
process of surveying the area.

9. Applying pavement marking is the initial step in road building activities.

10. Workers cut joints between the concrete slabs to prevent cracks.

5. Match the words with their definitions.

1. landscaping a. the native material underneath a constructed road

. : b. activity of growing plants with the aim of creating a
. paving _ _
beautiful environment

c. a space-based satellite navigation system that provides
3. road shoulder ) - - .
location and time information in all weather conditions

d. material used on a road surface in order to provide
4. earthwork ) i L o
separation between traffic moving in opposite directions

e. a sticky, black and highly viscous liquid or semi-solid form

5. drain
of petroleum
6. asphalt f. work involving moving quantities of soil
7. side ditch g. surfacing of roads and walkways
8. sub-grade h. a collection and transportation system for storm water

L i. a strip of land immediately adjacent to the traffic lane of a
9. Global Positioning System
road not bordered by kerb

: J. a narrow channel dug at the side of a road or field, to hold
10. pavement marking
or carry away water
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6. Translate the article on the Aqueduct Veluwemeer in Netherlands.

Axsenyk Bemyee (Aquaduct Veluwemeer) — 3T0 4ymo0 HHXEHEPHOH MbICIH. OTO
IIOABOJHBIA TOHHEINb, KOTOPBIM pAacCIONOXKEH Ha TrpaHule npoBuHOMKM [enbaepnana u
®neponann B Hunepnangax. AKBeAyK SIBISE€TCS €IMHCTBEHHBIM NPUMEPOM MOJIOOHOrO poja
UHPPACTPYKTYpPhI B MUDE.

ToHHeNb TPOXOIUT Mo JHY o3epa Veluwemeer U coeUHIET MaTepPUK C KPYMHEHIIUM B
MHUpPE UCKYCCTBEHHBIM OCTpOBOM. OH ObUT OTKpHIT /it ABuxkeHus B 2002 romy: 25 MeTpoB B
JIMHY U 19 MeTpoB B MIMPHUHY, TUIYOMHA BOJBI 3 METpa, YTO IMO3BOJISIET MPOUTH HEOOJBIINM
noakam. IlemexoaHbie TPOTyapbl MOCTPOEHBI O 00€ CTOPOHBI OT AKBEAYKa, MPEAYCMOTPEHBI
OaMKOHBI JUIA MYOJNUKH, YTOOBI HAcHaguThCA BUAOM. [10 TOHHENIO KaXIblid JE€Hb MPOXOIUT
okoio 28000 aBTOMOOMIIEH. DTa YacTh JOPOTH, TAKUM 00pa3oM, SIBISETCS OJHON W3 CaMBIX

OXHUBJICHHBIX B FOJ'IJ'I&HI[I/II/I.

i rmm 7. Describe the basic peculiarities of highway construction.

SPEAKING
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APPENDIX

METHODS OF SURVEYING

There are two main methods of surveying: geodetic surveying and plane surveying.
Geodetic surveying requires a lot of time and advanced instruments. Plane surveying can be done
using a chain and measuring tape. It is faster and accurate enough for everyday uses. The
following steps will guide you through the process.

Chain surveying relies on the

principle of triangulation. Always begin

with  larger distances to minimize

| W Surface Distence
B Geodetic Distance
B Sca Lovel

accumulated errors.

A. Preliminary survey — Review ' : b e
the layout of the area before beginning the Y. '
survey. Locate and sketch the positions of
all major features.

B. Marking station — Decide on
the locations of stations and place station
pegs.

C. Measuring survey line AB —
Place ranging rods at end of line to be
measured. Walk towards point B with the

chain and markers. At the end of the chain

w e

push marker into ground. Survey line is the length between point A and the marker.

D. Taking offsets — Measure distance from marker to each feature using measuring tape.

BRIDGE BUILDING HISTORY

For hundreds of years men have built bridges over fast-flowing rivers or deep and rocky
canyons. Early man probably got the idea of a bridge from a tree fallen across a stream. From
this, at a later stage, a bridge on a very simple bracket or cantilever principle was evolved.
Timber beams were embedded into the banks on each side of the river with their ends extending
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over the water. These made simple supports for a central beam reaching across from one bracket
to the other. Bridges of this type are still used in Japan and India.

All these bridges made possible crossings only over narrow rivers. The type of temporary
floating bridge, the pontoon bridge, has been used for military purposes; military engineers can
construct a temporary bridge on this principle, able to carry all the heavy equipment of a modern
army, in an extremely short time.

The idea of driving wooden piles into the bed of the river in order to support a platform
was put into practice 3,500 years ago. This is the basis of the ‘trestle’ or pile bridge which makes
it possible to build a wider crossing easier for the transport of animals and goods.

With the coming of the railway in the 19th century there was a great demand for bridges,
and the railways had capital for building them. The first railway bridges were built of stone or
brick. In many places long lines of viaducts were built to carry railways; for instance, there are
miles of brick viaducts supporting railways to London.

The next important development in bridge-building was the use of iron and, later, steel.
The first iron bridge crossed the river Severn in Great Britain.

The idea of a drawbridge, a bridge hinged so that it can be lifted by chains from inside to
prevent passage, is an old one. Some St. Petersburg bridges were built on this principle. A
modern bridge probably demands greater skill from designer and builder than any other civil
engineering project. Many things should be taken into consideration, and these may vary widely
according to local conditions. In deciding what type of bridge is most suitable the designer has to
allow for the type and weight of the traffic, and width and depth of the gap to be bridged, the
nature of the foundations and the method of erecting the bridge. The designer has to calculate
carefully how the various loads would be distributed and to decide which building materials are

more suitable for carrying these loads.

GREAT ST. BERNARD TUNNEL

Europe’s first automobile tunnel under the Alps — the 3.4-mile Great St. Bernard Tunnel
between Italy and Switzerland — was officially opened to traffic on the 19 March 1969. The
tunnel was under construction slightly over five years and cost about 38 million dollars. Actual
digging starting from both sides was under way from February 1959 to April 1961. Some 1,650
tons of explosives were used to excavate more than a million cubic yards of rock. The project

also required 44,000 tons of steel for use in the construction of walls and road-bed, and 165,000
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tons of reinforced concrete for lining the inside of the tunnel. The tunnel has a two-line road-bed
24 ft. wide and 14 ft. 9 in. high. Leading up to it on both sides are several miles of approaches
built on concrete stilts and roofed with concrete to protect the roads from snow and avalanches
and make them useable throughout the year. Up to now the Great St. Bernard Pass has been
closed much of the year by snow.

More than 30,000 cars a year are
expected to use the tunnel. Tolls range from
2.10 dollars to 4.65 depending on the engine,
size of the car and the number of passengers.
There are 12 other important tunnels under the
Alps in central Europe all for rail traffic. Soon
a second Alpine motor tunnel will be ready. It

will connect Italy and France under Mont

Blanc.

https://en.wikipedia.org/wiki/Great_St_Bernard_Tunnel

BRIDGE OR TUNNEL?

Should a motorway pass under or over a large waterway? For a narrow waterway there is
no problem, the water is always bridged. Until 1960 only two alternatives existed bridging over
or tunnelling under the waterway, but now a third choice is available, the immersed tube is made
by lowering pipes of great length into a trench in the bed of the sea or river, and joining them
under water.

The main considerations in the decision are now generally traffic capacity, gradient,
obstruction of shipping, costs of construction and maintenance, speed of completion, possible
later widening and so on.

The choice often falls on a bridge because it can carry more vehicles per hour and its
capacity is more easily extended by widening or by adding a deck.

One of the largest bridges in the world, with twelve traffic lanes, six on each of its two
decks, is the Verrazano-Narrows Bridge in New York. For many years the United States Army
engineers would not allow a bridge to be constructed at this site because its destruction in war
time could block the harbour, and they insisted on building a tunnel. But after work on the tunnel
under the English Channel to France although the preliminary work was by then so advanced
that lengths of 1 km of pilot tunnel of some 2 m diameter had already been driven from each
shore. These lengths were still in perfect condition when inspected eighty years later, because
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they had been driven through a chalk rock which is ideal for tunneling, being fairly watertight
and just strong enough.

The ever increasing motor traffic needs an ever growing number of highways, which will
have to cross important waterways, with also increasing shipping. In several cases tunnels will
not only be the cheapest solution, but also the best with regard to weather conditions (no ice or
snow, no wind or rain), maintenance, danger of collision with a ship, aesthetic reasons, etc.

Bridge/tunnel combinations form attractive and often obvious solution for crossings of
great length.

It is easy to predict that in the next decades an ever increasing number of important and
interesting tunnels — submerged or bored — will be built, and that the existing methods of
building, sinking, etc. will be improved and perfected and new and astonishing techniques will

be developed.
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ENGLISH FOR ROAD CONSTRUCTION
Y4ebHoe mocodue AJisi CTyIEHTOB-0aKkalaBpoB 1 Kypca THEBHOTO OTACICHHS HANIPaBJICHHUS
noarotoBku 08.03.01 «CtpoutensctBo» no npoduiito « CTpoUTENbCTBO aBTOMOOHIBHBIX JOPOT,

a’pOIPOMOB, O0BEKTOB TPAHCIOPTHONU UHPPACTPYKTYPHI»

CocraBurenu:

Baxwurona JI.K., Kazsimona T.C.
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