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NPEINCIUOBUE

AKTyaJIbHOCTh JTaHHOTO IOCOOWsI MPOJMKTOBaHA HEXBATKOW B
y4eOHOM MPOIIECCe aHTIIOSI3BIYHBIX W3JaHUH, TIPEIHA3HAYCHHBIX IS
CTYJACHTOB aBTOJOPOXKHBIX W HHKEHEPHO-CTPOUTEIBHBIX CIEIHATb-
HOCTEM.

JlaHHOE TIOCOOMEe pacCUMTaHO Ha T€X, KTO YK€ MMeEET 0a30BYIO
HavaJlbHYIO MOJTOTOBKY IO aHTJIMHCKOMY SI3BIKY: 3HAaeT (hOHOJIOT H-
YECKYyI0 CHCTEMY, 3HAKOM C OCHOBHBIMH IpaMMAaTHYECKUMHU KaTero-
pUSIMH, BIIaJICET ONPEACICHHBIM OOBEMOM JICKCHYCCKHX CIWHHIl U
pPEUYEBBIMH MOJCISIMH, KOTOPBIE TO3BOJISIIOT BECTH OOIICHHE Ha aHT-
JUHCKOM SI3BIKE 1O CICIIHATBHOCTH.

['TaBHOM 1EIBI0 JAHHOTO MOCOOMS SBISETCS COBEPIICHCTBOBA-
HUE HABBIKOB YTEHHWS, IMEPEBOJA W HM3BJCUCHHS WHQOPMAIMHU IS
MOJATOTOBKH CTYJICHTOB K CaMOCTOSTEIbHON paboTe HaJl OPUTHHAIb-
HOW JIUTEPATYPOU MO CINENUAIBHOCTH.

[TocoOue coCTOUT U3 TPEX pa3eiioB.

[TepBrie aBa paszmena coaepkaT TEXHUUYECKHUE TEKCThI U yIpaXK-
HEHMS, HEOOXO0JUMBIe JUIsI (OPMUPOBAHHS HABBIKOB YTEHHS, IIEPEBO-
7a ¥ aHHOTHPOBAHMS, a TakK)Ke aHallM3a TEKCTa U pabOTHI CO CICIH-
aJTbHBIM CJIOBApEM.

BxiarodueHHble B MMOCOOME TEKCTHI HOCAT KakK Hay4dHO-
MONYJISIPHBIA, TaK M CHEIHUAIBHBIA HAyYHO-TEXHUYECKUN XapakTep.
OcHOBBIBasICb Ha MHOTOJICTHEM OIIBITE MPENOJAaBaHUS aHTIUHCKOTO
s3bIKa B TEXHUYECKOM BY3€, aBTOPHI MOA00paM TEKCTHI HE TOIBKO
MO3HaBaTeIbHbIE U MHGOPMATUBHBIC, HO U CIIOcOOCTBYyomue Ghop-
MHPOBAHHIO Y CTYJASHTOB 0a30BOI0 TEPMUHOJOTHUECKOTO Te3aypyca
0 M30paHHOMN CIEIUATBHOCTH, a TAKXKE PACIIUPSIONIAE OOIICTESXHH-
YECKYIO DPYIUIHIO CTYICHTOB.

B mocobuu mpeacraBieHb TEKCThI ayTEHTUYHOTO XapaKTepa,

B3AThI€ U3 COBPEMEHHBIX YUYECOHUKOB, YUEOHBIX MTOCOOUI, )KypHAJIOB,



U3JIaHHBIX B OCHOBHOM 3a pyoeskom (Journal of the Franklin Institute;
P.C.1. Journal of Presstressed Concrete Institute; Construction Aus-
tralia; Standardization News; World Highways).

PeueBoil MaTepuan TEKCTOB OTPa)kaeT OOraTcTBO COBPEMEHHO-
r0 aHTJUUCKOTO SI3bIKa, MPEACTABISACT CICIUaIbHbIC S3bIKOBBIC pe-
YeBbI€ BBIPAKEHUS, 0OOPOTHI U TEPMHUHBI MPOHECCHOHATBLHON PEUH.
PacnonoxxeHue marepuana B MOCOOUM HE OOSI3BIBACT K OIpPEJIEIICH-
HOM TMOCIE0BATEILHOCTH Pa0OThI HAJl HUM. TeKCThI MO00paHbI TaK,
4TOOBl HMX CMBICT OBUT MOHATEH MPU H3YUYCHUH TEOPUH B pPaMKax
JAHHOTO pa3lielia, a UX COJIep)KaHHE W MEPEBOJ HE CTOST B 3aBUCHU-
MOCTH OT 00JIee IMMPOKOTO KOHTEKCTA.

Kaxpiit pa3zaen mocodbust paccuntad Ha 40-60 ayIuTOpHBIX 3a-
HATHHA W MpeanojiaraeT oTpaboTKy YMEHHUS U HaBBIKOB YTEHUS U YCT-
HOTO OOIIEHMsS] HA AHTJIMUUCKOM sI3bIKe. B KOHIlE mocoOusi nMeeTcs
aHTJIO-PYCCKUH CIIOBaph, OTPAKAIOIINIT OCHOBHBIE JIEKCUYECKHUE €/TH-
HUIIBI, UCTIOJIB3yEeMbI€ B TEKCTaxX. B KOHIlE KaXJ0ro paszjesna MpuBo-
JSATCSI TECTOBBIC 3aJlaHMs, HANpaBJCHHBIE Ha TMPOBEPKY YCBOCHHS
npodeCcCHOHATBHBIX TEPMHUHOB.

Tpetuii pa3aen BKIOYAET TEKCTHI IJIS JOMOJHUTEIBHOTO UTe-
Hus. TemaTnka TEKCTOB, MPEeAHAa3HAUYCHHBIX I JOMOIHUTEIHHOTO
YTEHUS, COOTBETCTBYET COJIEPKAHUIO TEKCTOB OCHOBHBIX Pa3JIesIOB.
JlonoTHUTENIbHBIE TEKCTHI HOCAT IPOOJIEMHBI M 00pa30BaTeIbHO-
Pa3BHBAIONINNA XapaKTep M MOTYT HCIIOJB30BAThCS JJISI M3ydarolle-
ro, 03HAKOMHUTEILHOTO ¥ MTOMCKOBOTO BHIAOB UTSHHWS, JJIsl PA3BUTHUS
HABBIKOB TIEpPEBOJIa, peeprupoBaHs, HABHIKOB Pa0OTHI CO CJIOBAp -
MU, a TaKXke CIyXaT 0a30¥ IJis COBEPIICHCTBOBAHUS HABBIKOB TO-
BOPCHMUS.

JlanHOoe mocoOue sBIAETCS 2-M HU3IaHUEM, UCIPABICHHBIM U
nonoHeHHBIM. [lo cpaBHeHHMIO ¢ 1-M, 2-¢ HM37aHWE JOTOJHEHO 00-

1M CJI0OBAPHBIM CIIUCKOM I10 Ka)K)IOI\/’I N3 IBYX BKJIIOYCHHBIX B ITOCO-



Oue crmenmaabHOCTEH, 4TO AaeT CTyJACHTaM BO3MOXKHOCTH B ITOJTHOM
Mepe MPeICTaBUTh ceOe MaTepruall, KOTOPBI OHU JTOJIKHBI YCBOUTH B
mpoliecce 00ydeHus.

ABTOpBI BBIp@XAIOT 0JIATOTAPHOCTh PEIEH3EHTaM I0COo0us,
CIEeNIaBIIUM PsJ LIEHHBIX PEKOMEHJAIui, a Takke ocoOyro Ojaro-
napHocTh JI.B. BopoHKOBOM 3a MOMOIIb B MOATOTOBKE JAHHOIO IO-

coous.



PART I. HIGHWAY CONSTRUCTION
ROAD

Road is the traveled way on which people, animals, or wheeled
vehicles move. In modern usage the term road describes a rural, lesser
traveled way while the word street denotes an urban roadway. High-
way refers to a major rural traveled way; more recently it has been
used for a road, in either a rural or urban area, where points of en-
trance and exit for traffic are limited and controlled.

The Romans were the first to construct roads scientifically. Their
roads were characteristically straight, and the best ones were com-
posed of graded soil foundation that was topped by four courses (lay-
ers): a bedding of sand or mortar; rows of large flat stones; a thin layer
of gravel mixed with lime; and finally a thin wearing surface of flint
like lava. Roman roads varied in thickness from 3 to 5 feet (0,9 to
1,5 m), and their design remained the most sophisticated until the ad-
vent of modern road building technology in the late 18" and early 19"
centuries.

When interest in road building revived in Europe in the late 18"
century, engineers began designing roads that incorporated lighter sur-
faces, relying on the subsurface for load support. Roads could thus be
built relatively cheaply and quickly. The most influential of the early
engineers was John Loudon McAdam, inventor of the macadam road
surface. His design comprised a compacted subgrade of crushed rock
to support the load, and a surface covering of light stone to absorb
wear and shed water to the drainage ditches.

By the end of the 19" century the widespread use of the bicycle
created a demand for roads with smoother surfaces. A pavement of
natural rock asphalt was used in Paris as early as 1854, and Portland



cement concrete was used in Scotland in 1865.

Two classifications of pavement have been developed: flexible
and rigid. Flexible pavement is usually made of an asphalt-gravel ag-
gregate that is laid in one or more courses over the subgrade. The ag-
gregate can be mixed at the road-building site or at a central plant, and
its quality varies with the production method used.

A cheap method of pavement, called surface treatment, is made
by spraying hot asphalt or tar on a compacted stone base and then
placing small stone chips on the tar; it is suitable for lightly traveled
roads and can be built up in layers. Pavements made with a high-
temperature plant mix are suitable for the heaviest loads and are made
by laying the asphalt while it is hot and rolling it before it cools. A
flexible pavement has the advantage of being easy to build and repair,
its asphalt binder is both waterproof and plastic.

Rigid pavement made of Portland cement concrete, generally has
greater strength but is susceptible to cracking. The cement, mixed with
water and various grades of crushed stone called aggregate, is poured
onto the built-up and graded foundation as a plastic mass. It shrinks as
it dries, causing tensile stresses. The concrete also contracts and ex-
pands with temperature change, so that cracking is a constant problem.
The best solution has been by pouring a continuous concrete slab in
which a mesh of steel bars is embedded. The bars, running lengthwise
through the concrete, absorb the tension of shrinkage and hold shut
any cracks that form.

Modern highway design entails careful study of soil types, the
topography of the intended route, and the drainage systems around the
roadway. Where necessary, measures are taken to provide additional
drainage facilities to prevent water from eroding the road base or
freezing in cracks. The techniques of cutting and filling (excavating in
one place and depositing it nearby to form a level roadbed) and



switch-backing (zigzagging up a slope) have been used for centuries
to obtain easy gradients in varied terrains.

The prototype of the modern superhighway was the Bronx River
Parkway, which was completed in 1925 in New York City. It was a
limited-access, high-speed highway designed to carry a large volume
of traffic without disturbing the natural landscape. In the 1920s the
Italians began the autostrada, and the Germans followed not long after
with the autobahn. Military use was an important design feature of
these highways, which could accommodate heavy traffic at speeds of
100 mi (160 km) per hour. In the United States the federal government
created the national Interstate Highway System after World War II. It
incorporated the toll-road network with other limited-access highways
and linked all of the nation’s major cities. Most industrialized coun-
tries in the world built similar systems to facilitate automobile and
truck traffic.

VOCABULARY NOTES
road mopora, mocce
way nyTh; HalIpaBJIEHUE; CIIOCO0
highway mocce; aBTomarucTpaib
to revive Bo3poXXaaThCs; paclBETaTh
revival(n) Bo3poxaeHue; pacuBeT
subsurface HwkHHI TOpU30HT (TTOYBA)
surface noBepxHOCTb, (3eMHas IOBEPXHOCTH )
macadam road surface me6EHoUYHOE TOKPHITHE JOPOTH
to shed nuth, mponmBaTh
ditch pos, xanaBa
flexible pavement HexxécTkoe TOPOKHOE TTOKPHITHE
rigid pavement skéctkoe TOpOKHOE IMOKPHITHE

subgrade 3emnsHO€ MOI0THO



chips (stone) o6aomku (KaMHs)
tar rynpon, cmona, 1€rote

to shrink gaBath ycaaky

mesh 3arierieHue

to erode pasmbIBaTh

slope ykion

terrain Teppuropus, MECTHOCTb

EXERCISES
|. Read the text and translate it.
Il. Read and translate the sentences. Pay attention to the mean-
ing of the words “way” and “road”.
1. This way, sir.
2. It’s only a short way to the square. It’s a long way from
here.
. Which is the best way there?
. You’re going in the opposite way.
. Which is the way out?
. Can’t you find your way home alone?
. Are you going my way?
. They might have lost their way in the dark.
. It is an out-of-the-way place.
10. Where does this road lead?
11. I know this road, it’s a good one.
12. May | help you over the road?
13. Follow the road until you reach the hotel.
I11. Answer the questions:
1. What were the first roads like and where did they appear?
2. Who was the most influential road engineer in the 18"
century? What were the characteristic features of his design?
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3. What were two classifications of pavement? Explain the
difference between them.

4. What does the modern highway design entail?

5. What were the prototypes of the modern superhighways?
IV. Make up a summary of the text using the questions of exercise
Il as a plan.

FROM THE HISTORY OF ROADS

The history of roads has been related to the centralizing of popula-
tions in powerful cities, which the roads have served for military pur-
poses and for the collection of supplies and tribute. In Persia, between
500 and 400 B. C., all the provinces were connected with the capital, Su-
sa, by roads, one of them 1,500 mi (2,400 km) long. The ancient Greeks,
cherishing the independence of their city-states and opposing centraliza-
tion, did relatively little road making. The Roman roads, however, are
famous. In Italy and in every region that the Romans conquered, they
built roads so durable that parts of them yet remain serviceable. The
Roman roads were generally straight, even over steep grades. The sur-
face, made of large slabs of hard stone, rested on a bed of smaller stones
and cement about 3 ft. (91cm) thick. From the fall of the Roman Empire
until the 19" cent., European roads generally were neglected and hard to
travel. People usually walked, rode horses, or were carried in sedan
chairs. Goods were transported by pack animals. In France, Louis XIV
and Napoleon built good roads for military purposes.

Elsewhere on the Continent roads were not much improved before
the middle of the 19™ century. In Great Britain two Scottish engineers,
Thomas Telford and John L. McAdam, were responsible for the devel-
opment of the macadam road. The expansion of the Industrial Revolu-
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tion brought this and other road improvements to the Continent, al-
though the emphasis was on railroad construction until after the inven-
tion of the automobile. In the Americas the Inca Empire was remarkable
for its fine roads. In what is now the United States, however, the water-
ways were the normal mode of travel for Native Americans, and their
trails, though numerous, were simply crude footpaths. These were used
by white settlers and were eventually widened to make wagon trails. The
increasing use of stagecoaches led to some improvement, and the turn-
pike, or toll road, was introduced at the beginning of the 19™ century.
Although the planning and building of road arteries, notably the National
Road, marked the early years of the century, canals and then railroads
took precedence. It was not until the invention of the automobile that the
road became paramount again. Hard-surfaced highways were stretched
across the entire land in a relatively few years. The building of the roads
became a major branch of engineering, and even the most difficult ob-
stacles were surmounted. Roads have helped greatly to equalize and uni-
fy large heterogeneous nations. In the United States the Interstate High-
way System consists of 42,796 mi (68,474 km) of roads (all but 30
mi/48 km of which are completed) connecting every city. Other well-
known road networks which serve to unify large areas include Germa-
ny’s Autobahn, The Trans-Canada Highway, and the Pan-American
Highway.

VOCABULARY NOTES
pavement TpoTyap; MOCTOBas; TOPOKHOE MMOKPBITHE
macadam road mopora, MOKpeITast MeOEHKOMH
railroad >xene3nas mopora
turnpike marucrpanb; miaTHas CKOPOCTHAs aBTOCTpaza
toll road ruratHast aBToMOOMIIBHAS JOpOTa
road network cets gopor
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tribute naub

steep grade kpyToii moabEM

to be neglected GvITH 3a0poIIIEHHBIM

sedan chairs Hocuaku

mode merox, criocod

stagecoach nmouroBas kapeTa; THINKAHC
paramount nepBOCTENECHHBIN

to surmount npeoaoJsieBaTh

heterogeneous pa3au4HbIi; HEOTHOPOIHBIHI

EXERCISES
|. Read the text and translate it.
I1. Explain the difference between the words: road — way — highway —
turnpike.
[11. Put up five questions to the text.
IV. Retell the text with the help of the questions (ex. I11).

ROAD ENGINEERING

Since the beginning of the 20" century, as the automobile and
truck have offered ever higher levels of mobility, vehicle ownership
per head of population has increased. Road needs have been strongly
influenced by this popularity and also by the mass movement of
people to cities and thence to suburban fringes — a trend that has led to
increasing travel needs and road congestion and to low-density cities,
which are difficult to serve by public transport. Often the building of
new roads to alleviate such problems has encouraged further urban
sprawl and yet more road travel. Long-term solutions require the pro-
vision of alternatives to car and truck transport, controls over land use,
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and the proper pricing of road travel. To this end, road managers must
be concerned not merely with lines on maps but also with the number,
type, speed, and loading of individual vehicles, the safety, comfort,
and convenience of the traveling public, and the health and welfare of
bystanders and adjoining property owners.

Ideally, the development of a major road system is an orderly,
continuous process. The process follows several steps: assessing road
needs and transport options; planning a system to meet those needs;
designing an economically, socially and environmentally acceptable
set of roads; obtaining the required approval and financing; building,
operating, and maintaining the system; and providing for future exten-
sions and reconstruction.

Planning. Road needs are closely associated with the relative
location of centers of population, commerce, industry, and transporta-
tion. Traffic between two centers is approximately proportional to
their populations and inversely proportional to the distance between
them. Estimating traffic on a route thus requires a prediction of future
population growth and economic activity, an estimation of their ef-
fects on land use and travel needs, and knowledge of any potential
transport alternatives. The key variables defining road needs are the
traffic volumes, tonnages, and speeds to be expected throughout the
road’s life.

It is necessary to predict the extent of the road works needed to
handle the traffic. A starting point in these calculations is offered by
surveys of origins, destinations and route choices of present traffic;
computer models are then used to estimate future traffic volumes on
each proposed route. Estimates of route choice are based on the under-
standing that most drivers select their estimate of the quickest, short-
est, or cheapest route. Consideration in planning is also given to the
effect of new traffic on existing streets, roads, and parking provisions.
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The next step in planning a road system is to refine the selected
route to a narrow corridor. The various alignment options are drawn,
considering the local terrain and conditions. The economic, social, and
environmental benefits and costs of these options are discussed with
relevant official and community groups until an acceptable specific
route is determined.

Road design. In order fully to understand the design stage, a
few standard terms must be defined. A traffic lane is the portion of
pavement allocated to a single line of vehicles; it is indicated on
the pavement by painted longitudinal lines or embedded markers.
The shoulder is a strip of pavement outside an outer lane; it is pro-
vided for emergency use by traffic and to protect the pavement
edges from traffic damage. A set of adjoining lanes and shoulders
is called a roadway or carriageway, while the pavement, shoulders,
and bordering roadside up to adjacent property lines is known as
the right-of way.

In order to maintain quality and uniformity, design standards are
established for each functional road type. The number of traffic lanes
is directly determined by the combination of traffic volume and speed,
since practical limits on vehicle spacing means that there is a maxi-
mum number of vehicles per hour that pass through a traffic lane. The
width of lanes and shoulders, which must strike a balance between
construction cost and driver comfort allows the carriageway with to be
determined. Standards also specify roadside barriers or give the clear
transverse distances needed on either side of the carriageway in order
to provide safety in the event that vehicles accidentally leave the car-
riageway. Thus it is possible to define the total right-of-way width
needed for the entire road although intersections will add further spe-
cial demands.
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Design standards also help to determine the actual alignment of
the road by specifying, for each design speed the minimum radius of
horizontal curves, the maximum vertical gradient, the clearance under
bridges, and the distance a driver must be able to see the pavement
ahead in order to stop or turn aside.

VOCABULARY NOTES
suburban npuropoHbIi
fringe kpaif; kaiima
congestion meperpyKeHHOCTb, 3aTOp (YJIAMUHOTO JIBHIKECHU)
to alleviate obGaeryars; cMsIr4aTh
bystander cBuaerens; HaOIIOAATENb
to adjoin mpuMbIKaTh, TPAHUYUTH
to assess obnaraTh Hajorom; mMTpadoBaTh
option BeIOOp
to estimate oueuuBarth
to handle ynpasnsaTs, peryaupoBath
feasible BeposTHBIN, BO3MOXKHBIIH
to refine oGmaropaxxuBath; yCOBEPIIICHCTBOBATH
terrain MecTHOCTb, TEPPUTOPHS
alignment BeipaBHHBaHUE, pETYIUPOBKA
shoulder o6ounna (noporn)

EXERCISES
|. Read the following text, translate it and note the main facts.
I1. Suggest the Russian equivalents:

low-density cities; long-term solutions; proper pricing; to meet
needs; future extensions; approximately proportional; key variables;
parking provisions; environmental benefits; three-dimensional pro-
files; traffic lane; total right-of-way width.
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[11. Give explanations in English:
travel needs
comfort and convenience of the travelling public
development of a major road system
congestion
traffic lane
shoulder
IV. Annotate the text in Russian.

BUILDING A ROAD

CONCRETE BLACKTOP

First, the earth is removed using bulldozers and diggers.

Then the ground is levelled. This is done by cutting the top layer
until it is flat and level.

Next a layer of gravel (approximately 300 mm thick) is spread
over the ground.

Finally the top layer is added. There are two main types:
blacktop and concrete. If it is a blacktop road, layers of hot tar-
macadam are poured onto the gravel and pressed down using roll-
ers. The total layer of blacktop materials is approximately 300 mm
thick. If it is a concrete road, the concrete is laid on top of the
gravel. The concrete slabs are usually approximately 250 mm thick
and 4,5 m long.

16



EXERCISES
|. Read the text and follow the information.
I1. What are (a) - (n)? Use words and numbers from the passage.
Examples: (a) ground
(d) 300 mm

[11. Answer these questions:
1. How do you make the ground flat and level?
2. How is the tar-macadam pressed down?
3. How thick is a concrete road (down to ground level)?
4. What equipment do you use to move earth away?

CAR

The story of the car is one of the most important and exciting
chapters in the history of transport. World-wide, there are more than
400 million passenger cars and over 100 million light trucks such as
vans and pick-ups. Million of people use their cars to help them earn a
living or to travel for pleasure. People in the United States often refer
to cars as automobiles. In Britain and many other countries, they are
sometimes called motorcars.

Most of the world’s cars are in the United States, Canada, and
Western Europe. Ways of life have changed greatly in all those coun-
tries because of the car. Farm families no longer live lonely lives. In
most countries, their cars put them within reach of cities and towns.

17



Increased mobility for all types of people has led to greater enjoyment
of leisure time. The development of the car has meant that city dwel-
lers can travel into the country for relaxing break, and people can visit
relatives living in remote or distant areas.

The wide use of the car has brought about many features of life
today. Many of these features are associated with the United States,
the country in which widespread use of the car first developed. They
include out-of-town shopping centers, motels, and several kinds of
drive-ins including restaurants, banks, and cinemas. Huge roads and
motorways, built mainly for cars, are found in many countries. There-
fore people had cars to drive; they generally walked or rode bicycles
when travelling short distances. Most long-distance travel was by
railway, tram, or some kind of horse-drawn carriage. In fact, the early
cars were sometimes called “horseless carriages”.

The origin of the car can be traced to Europe. But it became a
major form of transportation first in the United States. Most European
cars were built by hand, and were expensive. Only rich people could
afford them. In early 1900s, Ransom E. Olds, Henry Ford, and other
pioneers began mass-producing cars. Although some people disliked
the “horseless carriage”, many welcomed the introduction of the new
machine because it would replace horse-drawn carriages.

Today, the United States has about 130 million cars, more than
any other country. In the U.S.A., Australia, France, and western Ger-
many there is approximately one car to every two people. The United
Kingdom has approximately one car for every three and Japan one for
every four.

Car manufacture is one of the world’s major industries produc-
ing more than 30 million cars each year. Japan and the United States
together produce about half of the world’s output. Other important car
manufacturing countries include Germany, France, Italy, and Spain.
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Australia, the Czech Republic, India, South Korea, Malaysia, Sweden
and the United Kingdom also have motor industries.

Many developing nations want to set up car industries. This is
because it generates and supports a wide range of businesses, and sti-
mulates economic growth. The car industry is an important customer
of other industries, such as steel. Millions of people are employed in
businesses connected with cars, such as showrooms, garages, and pe-
trol stations.

The car has brought much employment, and introduced many
benefits in everyday life. But it has also brought many problems. Traf-
fic congestion, especially in major cities, has reduced the benefits
from car ownership and has brought problems of noise and pollution.

Countries without a car industry have economic problems result-
ing from the high cost of car imports. Car accidents have now become
a major cause of death or injury throughout the world.

Problems of car use have been addressed in a number of ways in
recent years. Pollution has been reduced in many places by laws regu-
lating car design. Engineers have found ways of building safer roads,
and car manufacturers have improved car safety features. Laws in
many countries have forced drivers to use car safety features such as
seat belts.

The importance of cars

The development of cars has had an enormous effect on people’s
way of life throughout much of the world. Probably no other inven-
tion, discovery or technological advance has created greater or more
rapid changes in society.

VOCABULARY NOTES
truck rpy3oBoii aBTOMOOKIIB
van (aBto) gyprox
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to refer to umeTh OTHOIIEHHE K YeMY-JIHOO; CCHUIATHCS HA. ..
relaxing break otapix, mepepiiika

feature ocobeHHOCTD, IPHU3HAK

car safety features cpencrBa 6€301aCHOCTH aBTOMOOKIIS

drive in(S) cepBuc (He BBIXOASA U3 aBTOMOOMJIS)

to trace (t0) BocXoauTh K MCTOYHHUKY HMJIU TICPHOY B MPOIILIOM
approximately npu0au3uTeabHO0, MPUOIUKEHHO

output mpoayKIHs; BBITYCK

Showroom geMOHCTpaIMOHHBIN 3aJ1 JIIS T0Ka3a 00pa3IoB ToBapa
employment 3ansrtue; paboTa

Major Ba)KHBIM, ITABHBIH

to reduce ymeHbIaTh, COKpamaTh

to result from npoucxoauTh B pe3ysibTaTe; IPOUCTEKATh

EXERCISES
|. Read the following text and translate it into Russian.
I1. Give Russian equivalents of the following:

no longer live lonely lives; for a relaxing break; has brought
about many features; out-of town; shopping centers; horse-drawn car-
riage; huge roads; horseless carriage; can be traced to Europe; half of
the world’s output; to set up car industries; problems of noise and pol-

lution; safety features; seat belts.
[11. Put about 15 key questions to the text and answer them.

IV. What are the questions to which the following are the answers?

(Use the text).
1. Ways of life changed greatly in many countries.

2. The car became a major form of transportation first in the

United States.
3. Only rich people could afford cars.
4. Many developing nations want to set up car industries.
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5. The car has also brought many problems.

6. Problems of car use have been addressed in a number of ways
In recent years.
V. Retell the text.

IMPACT ON SOCIETY

The car has given many people freedom of movement. It enables
them to decide where they want to go and when. The car influences
where people live and work and how they spend their leisure time.

When the first cars were produced, only the well-to-do could af-
ford them. Soon, however, prices declined as production increased in
response to the growing demand. The lower prices put the car within
reach of more and more people. Well-off urban residents found car
ownership cheaper then keeping a horse and carriage. The growth in
car ownership led to the building of more and better roads, which fur-
ther increased travel.

Although cars were first bought mainly by affluent city dwellers,
it was country people who became the first large-scale group of car
owners. Many were farmers or residents of small towns that served
farmers, in the early 1900s, those people became the first mass group
of car buyers. Cars and trucks enabled farmers to sell their goods fast-
er and farther away, and to travel more often and in greater comfort
than ever before.

Before the development of cars, urban workers walked, cycled, or
rode on railway trains or horse-drown vehicles to their jobs. But as roads
improved and car ownership expanded during the 1920s, people increasing-
ly moved to the suburb because of the freedom provided by car ownership.
By the mid-1950s, even factories had begun to relocate in the suburbs.
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Economic impact. Such industrialized nations as the United or
no car production — for example, Norway and New Zealand — the
widespread use of cars has become vital to the economy. Filling sta-
tions, motels, restaurants, and other businesses that serve car travelers
are of major importance to the economic well-being of all industria-
lized countries and increasingly of developing ones. In addition, many
developing nations have begun making motor vehicles or parts to sti-
mulate industry and to provide the vehicles needed for growth. For
example, China has promoted broad-based car manufacturing, and the
Philippines has expanded parts production for export to car manufac-
turers in other countries.

Environmental impact. As cars burn petrol, they release hydro-
carbons, carbon monoxide, and nitrogen oxides into the air and so pol-
lute it. Air pollution endangers people’s health and damages crops and
livestock. Cars produce terrible pollution in many of the world’s big
cities. Especially severe pollution occurs in such cities as Los An-
geles, Mexico City, Tokyo, and Madrid, where the streets and roads
are choked with traffic.

In many countries, steps have been taken to control air pollution
caused by cars as well as by other sources. Agencies that enforce these
regulations set emission standards that limit the amount of pollution
new cars may produce.

Car manufacturers have made great progress in reducing the
emission of major pollutants by meeting the increasingly strict envi-
ronmental standards. For example, since the 1960s the emission of
hydrocarbons and carbon monoxide by American-built cars has been
reduced by 96 per cent and nitrogen oxides by 76 per cent. The reduc-
tion has been achieved largely with the installation of a catalytic con-
verter in the exhaust system of cars. The device changes carbon mo-
noxide and hydrocarbons into carbon dioxide and water vapor.
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VOCABULARY NOTES
Impact yaap, TOa4OK; BIUSHUE, BO3ACHCTBIE
to enable naBate BO3MOXKHOCTE 4TO-IMOO clenaTh;, 00Ieryars
well-to-do cocrosiTenbHEbIN, 00eCcIIeYEeHHBINI
carriage skumax, KoJsicKa
affluent 6orarslii, 1300MILHBINI
dwelling sxunbé, xunuiie; NpoKMBaHUE
vehicle mepeBo3ouHoe cpecTBO
widespread mupoko pactpocTpaHEHHBIH
vital >ku3HEHHO BayKHBIN
filling station 3anpaBouHnas cTaHIus
to promote BeIIBHIraTh; MOOLIPSTE; PEKIAMHPOBATEH
to pollute 3arps3usThH
air pollution 3arpsi3HeHue Bo3ayxa
livestock »xuBoit HHBEHTAPh; JOMAIIHUN CKOT

to choke 3arpomoxxaaTh

EXERCISES
|. Read the text and note the main facts.
I1. Try to explain in English the meaning of the following words:

Impact; leisure time; well-to-do people; in response to; to travel

in comfort; industrialized nations; to promote; air pollution.
[11. Topics for discussion:

1. Why was it country people who became the first large-scale

group of car owners?

2. Why the widespread use of cars has become vital to the

economy?

3. What steps have been taken in big cities to control air pollu-

tion caused by cars as well as by other sources?
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PROBLEMS OF SAFETY

Each year motor vehicle accidents kill an estimated 300,000
people throughout the world. A high proportion of those people are
young people. In fact, more Americans from 5 to 32 years old die as a
result of traffic accidents than of any other cause. Young people also
have the highest accident rate of all drivers.

Drivers are chief factor in vehicle safety because they are re-
sponsible for about two-thirds of all accidents. They cause accidents
by speeding, driving in the wrong lane, making improper turns, and
breaking other rules of safe driving. Many traffic deaths involve drun-
ken drivers. Alcohol slows a driver’s reflexes, reduces alertness and
concentration, impairs vision, and clouds judgment. The growing use
of illegal drugs by drivers is also a serious safety problem.

The car itself has become safer over the years because of ad-
vances in its design and manufacture. Car manufacturers must meet
strict government standards designed to prevent accidents and to pro-
tect drivers and passengers. The standards to prevent accidents involve
such things as the installation of government-specified lights, reflec-
tors, brakes, tyres, windows, windscreen wipers, and dashboard con-
trols. Standards to protect car occupants include the installation of au-
tomatic seat belts or airbags, head restraints, and bumper systems.
Seat belts are probably the main safety equipment. A driver must not
assume that a car’s engine, brakes, lights and steering system always
operate properly. All equipment should be tested frequently.

Modern road building techniques have increasingly lowered the
risk of car accidents. To build safe roads, engineers consider such fac-
tors as road foundations and surfaces, lighting, safety barriers and
grading. They carefully plan bypasses, road junctions, slip roads lead-
ing onto major motorways, traffic signals, and the number lanes.
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EXERCISES
Read the text and speak on the problems raised in it; say what points
In the text you consider most important and why.

CARS: PASSION OR PROBLEM

For some people, the car is a convenient form of transportation.
But for others, the car is an exciting hobby. Some people spend their
lives collecting valuable cars. Others drive them in races, including
the Mille Miglia in Italy, the Carrera Panamericana in Mexico, and the
world - famous Indianapolis 500.

For many people, cars are more than transportation: They are a
source of passion and pleasure. Yet cars can also be a source of many
problems.

In 1903, Henry Ford began selling the Model T car for $825. His
company, Ford Motors, was the first to produce cars in large numbers.
This made the car available to large numbers of people and helped
them to travel long distances quickly and easily. The car has brought
people much closer to places of work, study, and entertainment.

Many people also work in car-related industries: fixing cars,
washing cars, advertising cars, and selling car products such as stereos
and cellular phones.

Most Americans buy a new car every five or six years. This means
that one American may own a dozen cars in a lifetime. In fact, there are
more cars then people in the United States. In New York City, 2,5 million
cars move in and out of the city each day. In this traffic, the average speed
Is sometimes 8,1 miles per hour. This speed could easily be reached by
riding a horse instead of driving a car. But New Yorkers continue to
drive, just as people do in California, where freeways are often crowded.
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Some environmentalists believe that forms of public transporta-
tion such as buses and trains have not been fully developed in the
United States. They try to teach others that public transportation saves
fuel and helps to protect the environment

Many people are unhappy with car traffic and pollution, as well
as with the use of beautiful land for building new roads. One envi-
ronmentalist, Jan Lundberg, left his Mercedes-Benz in Los Angeles
and moved to the forests of northern California. There he works on the
Auto-Free Times, a newspaper that teaches people how to live without
driving. Lundberg travels on foot, on bicycle, or by bus. Before he de-
cided to live without a car, Lundberg worked for the oil companies,
studying the prices of gasoline.

Lundberg and other environmentalists' dream of turning parking
lots into parks and replacing cars with bicycles, but most people
around the world believe that the car is a necessary part of life in to-
day’s world. Still, there is an important question that must be ans-
wered: What kind of fuel will we use when gasoline is no longer
available? Lundberg believes that by the year 2021, there will no
longer be oil for gasoline makers to use. To solve this problem, car
companies in Korea, Japan, Europe, and the United States are trying to
develop an electric car that will not require gasoline at all.

The electric car is not a new idea. It had success with American
women in the early 1900s. Women liked electric cars because they
were quiet and did not pollute the air. Electric cars were also easier to
start than gasoline-powered ones. But gasoline-powered cars were
faster, and in the 1920s they became much popular.

The electric car was not used again until the 1970s, when there
were serious problems with availability of oil. Car companies began to
plan for a future without gasoline. The General Motors Company had
plans to develop an electric car by 1980; however, oil became availa-
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ble again and this car was never produced.

Today there is a new interest in the electric car, which is partly
related to a passion for speed and new technology. In1977, engineer
Paul MacCready, designed a human-powered airplane that successful-
ly completed a three-mile flight.

A similar airplane crossed the English Channel in 1977, fol-
lowed by a solar-powered airplane. In 1987, the Sunraycer, a solar-
powered car, won a 2,000-mile race in Australia. As a result of this
success, the General Motors Company began new work on the devel-
opment of the electric car. The Toyota Company recently decided to
spend $800 million a year on the development of new car technology.
Many engineers believe that the electric car will lead to other forms of
technology being used for transportation.

Cars may change, but their importance will not. Cars are impor-
tant to nearly everyone, including engineers, businesspeople, envi-
ronmentalists, and even poets. Poet Curt Brown believes that cars are
part of our passion for new places and new experiences. According to
Brown, this “very, comfortable flying chair” will continue to bring us
travel and adventure, no matter how it changes in the future.

EXERCISES
I. Number the following main ideas in order they appear in the text:

1. Soon there will be no oil to fuel cars.

2. Cars, whether gasoline or electric powered, will always be
important.

3. Cars can cause problems.

4. To some people, cars are more than transportation.

5. Some environmentalists teach people how to live without cars.

6. People in the United States need cars to go to school, to work,
and to places of entertainment.
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I1. Complete the following lists with information from the text:
Advantages of the car.
1. Some people enjoy...
2. People can travel...
3. People are closer to...
4. Some people make money by...
Disadvantages of the car.
1. Lots of traffic and...
2. Cars use more fuel than...
3. Beautiful land is replaced with...
4. Gasoline may no longer be...

COMPONENTS OF THE AUTOMOBILE

Automobiles are trackless, self-propelled vehicles for land trans-
portation of people or goods, or for moving materials. There are three
main types of automobiles. These are passenger cars, buses and lorries
(trucks). The automobile consists of the following components: a) the
engine; b) the framework; c) the mechanism that transmits the power
from engine to the wheels; d) the body.

Passenger cars are, as a rule, propelled by an internal combus-
tion engine. They are distinguished by the horsepower of the engine,
the number of cylinders in the engine and the type of the body, the
type of transmission, wheelbase, weight and overall length.

There are engines of various designs. They differ in the number
of cylinders, their position, their operating cycle, valve mechanism,
ignition and cooling system.

Most automobile engines have six or eight cylinders, although
some four-, twelve-, and sixteen-cylinder engines are used. The activi-
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ties that take place in the engine cylinder can be divided into four
stages which are called strokes. The four strokes are: intake, compres-
sion, power and exhaust. “Stroke” refers to the piston movement. The
upper limit of piston movement is called top dead centre, TDC. The
lower limit of piston movement is called bottom dead centre, BDC. A
stroke constitutes piston movement from TDC to BDC or from BDC
to TDC. In other words, the piston completes a stroke each time it
changes the direction of motion.

EXERCISES

|. Read the text and translate it.

I1. Answer the following questions:
1. What types of automobiles do you know?
2. How many cylinders do automobile engines have?
3. What components does an automobile consist of?
4. What is a passenger car propelled with?
5. What is a stroke?

I11. Retell the text.

MAKING A CAR PANEL

This panel (FIG. 1) fits onto the front right-hand side of a car. It is
made by three methods.

First, sheet steel is made.
This is done by pushing a piece
of steel between two rollers (see
FIG. 2), which squeeze the metal
and make it longer and thinner. This method is called ROLLING. Not
all metals can be rolled. For example, iron cannot be rolled because it
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IS too brittle. But steel can be rolled because it is tough and malleable
enough.

Next, the steel is cut into a flat shape (see FIG. 3). This is done
by placing the sheet onto a die, and then cutting a hole in it with a
punch. The method is called PUNCHING. The steel can be cut easily
because it is now very thin.

Finally, the sheet steel is bent and pressed into a rounded shape
(like in FIG. 1). This is done by putting the sheet onto a die and then
bending the sheet around the die with a press (see FIG. 4). This
method is called PRESSING. It is not difficult to press sheet steel be-
cause it is thin and malleable.

EXERCISES
|. Read the text and translate it.
I1. What are the objects in the diagrams called?
[11. Answer these questions:
1. What makes the metal longer and thinner? Why?/\Why not?
. How is this done?
. What does the punch do?
. What is the press for?
. What are the rollers for?
. Is it easy to roll iron? Why?/Why not?
. Is it easy to cut sheet steel?
8. What do you think “malleable” means? Choose two brittle /
easy to break / easy to squeeze / rigid / easy to bend.

~N O O B~ WD
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FINDING A FAULT IN A CAR

If your car doesn't start in the morning, you should check three
things first: the battery, the fuel level and the spark plugs. It is easy to
repair these faults. If the battery is flat, you should recharge it. If
doesn’t work, you should replace it. If the petrol tank is empty, fill it
up. If the spark plugs are dirty, clean them, and if the gap in a spark
plug is too narrow or too wide, adjust it to the correct.

If your car still doesn’t start, the petrol pump may be broken or
the fuel pipe may be blocked. If the pump is broken, it must be repaired
or replaced. If the fuel pipe is blocked, take it off and unblock it.

It there is a loud CLICK! when you work, you turn the key, the
starter motor may be jammed. If it is, you can try to release it by
pushing the car forwards and backwards (in 2nd gear). If the car still
doesn’t start, the starter motor should be repaired or replaced.

EXERCISES
|. Read the text and translate it.
I1. Match these pictures with words from the text:
[11. Answer these questions:
1. You check the battery. It’s flat. You try to recharge it. It’s still
flat. What do you do next?
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2. If the gap in a spark plug is too narrow, how do you adjust it?
Do you widen it or make it narrower?

3. How do you know that the starter motor might be jammed?
What do you hear?

4. You push the car forwards and backwards, but the starter still
doesn’t work. What do you do now?

TRUCKS

A truck, or lorry, is a motor vehicle designed to carry freight or
goods or to perform special services. The truck was derived from
horse-driven wagon technology, and some of the pioneer manufactur-
ers came from the wagon business. Because of their speed and flex-
ibility, trucks carry a quarter of the intercity freight in the United
States. By the year 2000, 900 billion ton-miles of freight can be ex-
pected to be moved by trucks annually in the United States. Trucks
enjoy an almost total monopoly in intracity freight delivery.

In 1896 Gottlieb Daimler of Germany built the first motor truck.
It was equipped with a four-horsepower engine and a belt drive with
two speeds forward and one in reverse. In 1898 the Winton Company
of the United States produced a gasoline-powered delivery wagon
with a single-cylinder six-horsepower engine. In World War | motor
trucks were widely used, and in World War Il they largely replaced
horse-drawn equipment. A notable vehicle was the four-wheel-drive,
quarter-ton-capacity, short-wheelbase jeep, capable of performing a
variety of military tasks.

Types and definitions. Trucks can be classified as either
straight or articulated. A straight truck is one in which all axles are
attached to a single frame. An articulated vehicle is one that con-
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sists of two or more separate frames connected by suitable coupl-
ings. A truck tractor is a motor vehicle designed primarily for
drawing truck trailers and constructed to carry part of the weight
and load of a semi-trailer, which is a truck trailer equipped with
one or more axles, so constructed that the end and a substantial part
of its own weight and that of its load rests upon a truck tractor. In
contrast, a full trailer is so constructed that all of its own weight
and that of its load rests upon its own wheels. More than half of the
world production of trucks consists of small pickup trucks and
vans. Medium trucks have GVW (gross vehicle weight) ratings of
from 14,000 to 33,000 pounds and are generally straight designs.
They make up about 4 percent of sales. In each of the late decades
of the 20™ century, about 45 million trucks were added to the world
total. The ratio of trucks to passenger cars in the world is increas-
ing annually.

VOCABULARY NOTES
truck (lorry) rpy3oBoit aBTOMOOHIIB
straight truck rpy3oBoii aBTOMOOWIIH ¢ IUJIHMHIPAME B PSIT
articulated truck rpysoBoii mpuren
freight rpys, dbpaxT; rpy3oBbie IepeBO3KH
coupling coenuHenue, ClEIUICHUE

EXERCISES
|. Read the text, translate it and render it in Russian.
I1. Answer the questions:
1. What is a truck?
2. What do the trucks carry in the U.S.A.?
3. When and where was the first truck built?
4. How were the trucks used in World War | and 11?
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5. What are the main types of trucks? What is the difference be-
tween them?

6. What is a truck trailer?

7. What is the ratio of trucks to passenger cars in the 20™ century?
[11. Make up a brief summary of the text.

MODERN BUSES

There are four main types of buses: city or transit, suburban, in-
tercity or tour, and school. The city bus operates within the city limits
and is characterized by low maximum speed, low-ride platform, pro-
vision for standing and wheelchair passengers, two entrances on the
curb side, low-back seats, and no luggage space. The suburban bus is
designed for short intercity runs and has high-back seats, luggage
compartments and racks, and a single front entrance.

The inter-city type has a high-ride platform to provide maxi-
mum luggage space under the passengers, high-back seats, overhead
luggage racks, individual reading lights, and a washroom. A typical
intercity coach weighs about 26,000 pounds (12,000 kilograms), has
a capacity of up to 47 passengers, a two-stroke-cycle V-8 diesel en-
gine with up to 450 horsepower, an electronically controlled auto-
matic transmission, and air brakes. School buses generally consist of
a 50-passenger bus body, with special signal lamp and safety provi-
sions, mounted on a long-wheelbase truck chassis.

Articulated buses were first used in Europe in the 1950s. In this
arrangement a trailer body is connected to the rear of a conventional
front-engine bus by means of a hitch, a flexible diaphragm, and a con-
tinuous floor panel with arcurate mating surfaces during turn maneuv-
ers. This arrangement permits up to a 75 percent increase in seating
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capacity and a 20 percent improvement in fuel efficiency per seat-
mile. The turning radius is the same as that of a conventional bus.
Manufacture of this design was begun in the United States in the
1980s by several European firms.

VOCABULARY NOTES
city (transit) bus ropoackoii aBTo0ycC
suburban bus npuropoHbIif aBTOOYC
intercity (tour) bus mexayropoaubiii aBTO0YC
coach aBToOyc (MEXIyropoHOTO COOOIICHUS)
curb obouuHa, Kpait TpoTyapa
rack momka; cerka s Bemiel (B aBToOyce)
rear 3aaHss, ThIIbHAs CTOPOHA
hitch ynmap, Tomuok
arcuate mating surface myroo0Opa3sHas napHas IOBEpXHOCTh
conventional bus oObIuHEbIH, TPaAUIIHOHHBINA aBTOOYC

EXERCISES
|. Read the text and translate it.
I1. Speak on the topics:

1) main types of buses;

2) first articulated buses in Europe and the U.S.A.
[11. Give the summary of the text.

MOTOR COMPANIES

As America moved into the “Roaring Twenties”, the automobile
became an important part of the every citizen’s life. The car became more
affordable for the people with the average income. Automobile produc-
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tion figures rose from two million in 1920 to five and a half in 1929. By
the late twenties a point was reached at which it was possible to move the
entire population of the United States by road at one time, since there was
close to one motor vehicle for every five people. Thus the car was no
longer a luxury, but a useful and necessary item of the household.

There are two factors that made this possible. First- the price
drop on the cars, which reached its lowest point in 1926, when a Mod-
el T (one of the first Ford’s cars) could be bought for $290. Secondly
there was a liberal access to the credit for both consumes and dealers.
The big companies such as General Motors and Ford went into financ-
ing of sales on a big scale. The result was that by 1925 three-fourths
of all sales of motor vehicles, new and used, were made on time-
payment plans.

Motor-vehicle manufacturing was by then the largest industry in
the country and was still growing rapidly. Employment in the automo-
bile factories was a quarter of a million in 1922 and in excess of the
400,000 in 1929; the of paid wages doubled from $400 millions to
$800 millions. It also had a great effect on other industries: highway
construction, retail, repair and gas services. These industries employed
about the 1,2 million people. The motor vehicle was now consuming
annually 90 % of the country’s petroleum products, 80 % of the rubber,
20 % of steel, 75 % of the plate glass, and 25 % of the machine tools.

Of course all this auto mobilization of such huge country as
U.S.A. required reorganization of a whole highway system in order to
provide motorists with usable ways of transportation. In 1916 the
Congress passed the Road Aid Act by which all state governments
were required to have a highway department to keep state roads in or-
der. But new Federal Highway Act of 1921 went even further by pro-
viding states with federal help in maintaining of the roads of the fed-
eral importance (about 7 % of the non-urban road mileage in each
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state) on a fifty-fifty matching basis. Initially about two hundred thou-
sand miles of trunk highways received federal support. In order to jus-
tify these expenses Oregon’s state government used simple and appar-
ently painless method of taxing the sale of gasoline in an amount of
one cent per gallon. Ten years later every state had gasoline tax, and
the average had risen to three cents per gallon.

During this time the automobile industry was undergoing fun-
damental changes in structure. The day, when the individual with
technical skills and a garage could start a motor company like in the
beginning of the century, was gone. In order to gain the mass market
the company had to have a tremendous capital, great manufacturing
facilities and widespread network of dealerships. Thus during this
time the so-called Big Three consolidate about three-fourth of the
market, leaving the remaining 25 % to about 50 other companies. So
this Big Three consisted of Ford, General Motors and Chrysler.

VOCABULARY NOTES
to afford umeTs BO3MOKHOCTB, ITO3BOIATE CEOE YTO-TO
affordable Bo3moxHBI, HOTyCTHMBIH
accessible moctymHbIi, y1oOHBIH (B YITOTPEOICHIH)
dealer Toprosen
on a big scale B 6oabI10M MacmTaoe
highway construction cTpouTeIbCTBO aBTOMOOMIBHBIX JIOPOT
retail mpogaBaTh B pO3HUILY
petroleum, gasoline MoTopHOE TOIIIIMBO, TA30IMH
rubber pesuna, kayuyk
tools nHCTpYMEHTHI
mileage paccTosiHuE (B MUJIAX )
tax nanor

facilities ymo0ctBa; cpeacTBa o0CIyKHMBaHUS
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EXERCISES
|. Read the text and translate it.
I1. Give the English equivalents to the Russian words:

66H31/IH, YCJII0BUA, PO3HHUYHAA TOPIrOBJIA, CTPOUTCIBCTBO aABTO-
MOOUJIBHBIX JOPOT, HTHCTPYMEHTHI, B O0OJIBIIIOM MacIiTaoe.
I11. Give the synonyms to the following words:

road, seller, amenities, possible, to sell, distance.
IV. Answer the questions:

1. How can you explain the words “Roaring Twenties”?

2. How did the number of automobiles rise during this period?

3. What factors made it possible that the car was no longer a
luxury, but a necessary item?

4. Why was the motor-vehicle manufacturing the largest industry
in the world?

5. How did the American authorities support reorganization of
highway system?

6. What are the main demands to gain the mass market?

7. What are the names of so-called Big Three companies?

FORD MOTOR COMPANY

At the beginning of the boom period of 1920s, Ford’s leading
position was unchallenged and seemingly unchallengeable: in 1921
the Ford Motor Company made three-fifth of all the motor vehicles
manufactured in the United States. But soon General motors moved it
from this position.

Ford was born on a farm near Dearborn, Michigan, on July 30,
1863, and educated in district schools. He became a machinist’s ap-
prentice in Detroit at the age of 16. From 1888 to 1899 he was a me-
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chanical engineer, and later chief engineer, with the Edison Illuminat-
ing Company. In 1893, after experimenting for several years in his lei-
sure hour, he completed the construction of his first automobile, and
in 1903 he founded the Ford Motor Company.

By early 1914 this innovation, although greatly increasing prod-
uctivity, had resulted in a monthly labor turnover of 40 to 60 percent
in his factory, largely because of the unpleasant monotony of assem-
bly-line work and repeated increases in the production quotas assigned
to workers. Ford met this difficulty by doubling the daily wage then
standard in the industry, raising it from about $2,50 to $5. The net re-
sult was increased stability in his labor force and a substantial reduc-
tion in operating costs. These factors, coupled with the enormous in-
crease in output made possible by new technological methods, led to
an increase in company profits from $30 million in 1914 to $60 mil-
lion in 1916.

In 1908 the Ford Company initiated production of the cele-
brated Model T. Until 1927, when the Model T was discontinued in
favor of a more up-to-date model, the company produced and sold
about 15 million cars. Within few years, however, Ford’s preemi-
nence as the largest producer and seller of automobiles in the nation
was gradually lost to his competitors, largely because he was slow
to adopt the practice of introducing a new model of automobile each
year, which had become standard in the industry.

Henry Ford obviously missed the fact that more attractive and
more comfortable cars appeared on the market, and low price (Mod-
el T was the cheapest one) wasn’t a solution to everything.

The price from now became just one, but not the only one, of
the criteria for the consumer’s decision.

On May 31%, 1927 the last model T (no. 15,007,003) rolled off
the assembly line and all Ford manufacturing operations came to a
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prolonged halt. This was the result of final realization of the inevitable
Ford was loosing to the General Motors, and it needed something
new. For about a year and a half Ford was keeping silence, but finally
he came out with the Model A. Although it was a good car (in its first
year it outsold General Motor’s Chevrolet) but it wasn’t significantly
different from its competitors and certainly not superior to them. Thus
in spite of all Ford’s effort his company would remain on its second
place till nowadays.

VOCABULARY NOTES
to challenge nonBeprarh COMHEHHIO; OCITAPUBATh
(un)challengeable (ue) BrI3bIBaIOIINIT COMHEHHE
machinist’s apprentice yueHuK MexaHuKa
mechanical engineer nrxeHep-MeXaHHUK
chief engineer rnaBHbIi HHXCHED
interchangeable B3anmo3amenseMblit
assembly line coopHbIii KOHBEHEP
labor turnover texydecth paboueii CHIbI
to assign HasHavaTh, yCTaHABIMBATh
wage 3apruiara
to reduce cokpamiath, HOHHKATh
to discontinue npekpamarh, MpepeIBaTh
preeminence mpeBocxoACTBO, MPEUMYIIECTBO
to compete copeBHOBATHCS, KOHKYPUPOBATH
competition KOHKypeHIIHsI, CONEPHIYECTBO
competitor conepHuUK, KOHKYPEHT

halt octanoBKa, OJIyCTaHOK
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EXERCISES
|. Read the text and translate it.
I1. Correct the statements according to the text:

1. The Ford Motor Company was not large and leading in motor
vehicles manufacture of 1920’s in the United States.

2. Henry Ford founded the Ford Motor Company in 1863.

3. In 1927 the Ford Company initiated production of the Model T.

4. The Ford Company was always the largest producer and seller
of automobiles.

5. Model A was superior to its competitors and the Ford Compa-
ny remained the first till nowadays.
I11. Describe the most important facts of Henry Ford’s biography.
IV. Put up the items of the plan into logical order and make up a brief
summary according to it.

1. Production of Model A, which, however didn’t help to occupy
the leading position in car manufacturing industry.

2. The Ford Motor Company was founded in 1903.

3. Henry Ford is the founder of the Company.

4. The beginning of the Model T manufacturing and its impor-
tance for the company’s development.

GENERAL MOTORS COMPANY

General Motors was founded by William C. Durant in 1908.
General Motors was the major Ford’s competitor and was able to de-
feat Ford’s Company nit only due to the Ford’s mistakes but also be-
cause of Alfred P. Sloan, Jr., one of the greatest organizing geniuses in
the American industry. After Durant bought Sloan’s business, which
was pretty successful, Sloan came to work for General Motors too.
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Soon he was promoted to vice president and became president of the
General Motors in 1923.

In 1920 General Motors began to experience big troubles with
quality control and sales William Durant was forced out of his job and
Pierre Samuel DuPont took his place. Sloan was in charge of opera-
tions at the time. He had to reorganize the whole company because
management team was unorganized. Few different lines of cars were
produced: Chevrolet, Oldsmobile, Buick, Cadillac, Pontiac, La Salle,
and more. None of them had production planning but they all com-
peted among each other. Only Buick and Cadillac were known for
quality. Company had no inventory control.

When Sloan familiarized himself with the mess in the compa-
ny, he realized what the company could be if it was organized. He
noticed few main advantages over Ford: General Motors had variety
of cars when Ford only had Model T in production, also GM’s cars
were in different price ranges. GM started making cars with 4, 6,
and 8 cylinders.

He established inventory control, and discontinued any line of
cars, which wasn’t popular with consumers. Also he formed a policy
of annual model changes to attract customers. Also he set up adver-
tisements and banquets to help him to sell cars.

In 1921 General Motors sold 457,000 cars and their profit was
61 million dollars. Next year 800,000 cars were sold and profit was
80 million dollars. President DuPont was so pleased that he retired and
named Sloan the president of General Motors. In 1929 the profit of
General Motors was 248 million dollars with 1,9 million cars sold.
During the Great Depression sales dropped by a lot but General Mo-
tors still made a huge profit compared to all other companies because
the company so organized under Sloan that it was able to adapt fast to
any major market change.
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When Alfred Sloan took charge of the General Motors, company
was a mess and was on the edge of collapse. Alfred Sloan basically
made General Motors the company that became first on the market
and kept that position.

VOCABULARY NOTES
to defeat HaHOCUTB TTOpaXKEHNE; YHUYTOXKATh
to promote noBsIIaTh; MPOU3BOAUTH (B YHH)
trouble TpyaHOCTB, HEMPUATHOCTH
quality control koHTpoJH KauecTBa
inventory control xoHTpoJIb HAJIMYKS TOBAPOB
sale Toprosis
to be in charge of 3aBegoBaTh; OTBEUATH 3a YTO-TUOO
consumer noTpeouTeb
customer nokyrmareib
to advertise pekiiaMupoBath
advertisement pexiama
profit qoxon
to retire yBoJbHATB; OCTaBJIATh JOKHOCTD

to drop moHmxarth

EXERCISES
|. Read the text and translate it.
Il. Give the Russian equivalents to the following words and word
combinations:

was founded; major competitor; one of the greatest organizing
geniuses; pretty successful; was promoted to; to experience big
troubles; was forced out; management team; inventory control; main
advantages; popular with consumers; to attract customers; made a
huge profit; on the edge of collapse.
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[11. Use one of the following words in the sentences given below:
competition; big troubles; variety; management; inventory.

1. There were ... with quality control in General Motors
Company.

2. General Motors has ... of cars.

3. General Motors was the main ... for Ford’s Company.

4. Sloan reorganized the company because ... team was unorga-
nized.

5. There were no ... control in General Motors.
IV. Make up 10 questions and use them as a plan for the retelling of
the text.

CHRYSLER

At the next level below Ford and General Motors, when the
1920s began, was a group of apparently well-established companies
with some potential: Hudson (including Essex), Studebaker, Dodge,
Maxwell (later Chrysler), Willys-Overland, Nash, Packard, and Du-
rant Motors. From these only Chrysler emerged to form what became
one of the Big Three of American automobilidom.

This was the result of a conscious decision on Chrysler’s part,
along with an ability to grasp opportunities. He was aware that, de-
spite its promising start, the Chrysler Corporation would be a minor
and possibly short-lived member of the automobile world unless it
could get established in the mass market. But the manufacturing re-
sources were too limited to enable Chrysler to produce a low-priced
car competitively, and the company still lacked the financial strength
to build a new plant on the scale that would be required. The solution
to the problem was found when the Dodge Brothers Manufacturing
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Company was put on the market in 1928. John and Horace Dodge had
been victims of the influenza epidemic that followed the First World
War, and their heirs subsequently decided to get out of the automobile
business.

Consequently, after some dickering Dodge was absorbed by the
Chrysler organization. The assets received by Chrysler were just what
he needed: a first-class manufacturing plant with a well-equipped
foundry and other facilities for large-scale production; a car with a
well-known name and an established position in the medium-priced
market; and a dealer network some twelve thousand strong that could
be used as an outlet for other Chrysler products. The Dodge sales or-
ganization was considered to be one of the best in the country, and
Chrysler’s autobiography makes it clear that he wanted the Dodge
dealers as much as the Dodge manufacturing capacity. With these re-
sources at his command Chrysler was able to introduce the Plymouth
in 1928, a step neatly timed to take advantage of Henry Ford’s tempo-
rary disappearance from the mass market.

With the rise of Chrysler the developing structure of the Ameri-
can automobile industry became clearly appreciable. At the top were
General Motors and Ford, between them out-producing the rest of the
industry put together. Both were also international automotive powers.
Ford had established manufacturing subsidiaries in Europe before the
First World War and had regional assembly plants throughout the
world. General Motors bought the British Vauxhall and the German
Opel companies during the 1920s. Chrysler was well behind the lead-
ers but definitely ahead of the rest of the field.

The total effect of the motor vehicle on American life has still
to be measured, if indeed such measurement is even possible. Cer-
tainly the automobile brought major social changes, and some of
these were becoming evident with the widespread extension of car
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ownership in the 1920s. It would be an exaggeration to say that the
automobile made Americans a mobile people; the people who made
their way across the American continent while the motorcar was still
a dream were far from static. It would be more accurate to say that an
already mobile people were given the means to travel farther, faster,
and more freely.

VOCABULARY NOTES
ability cmoco6HOCTB
to grasp 3axBaTbIBaTh; MOHATH, IOCTUYb
to lack ucmbITEIBATH HEIOCTATOK, HYKIATHCS
to put on the market mocraBiaTh Ha peIHOK
dicker oOMeH, Menkas caeika
to absorb normomare
outlet BrimTyck; ppIHOK COBITA
subsidiary dbwuaman, nouepHssa pupma

mobile moaBMxHBIN

EXERCISES
|. Read the text, translate it and say what you think on this problem.
I1. Translate compound words from English into Russian; give your
own examples of such word combinations:

well-established company; short-lived member; low-priced car;
a first-class plant; well-equipped foundry; large-scale production;
well-known name; medium-priced market; widespread extension.
[11. Put up 6 questions to the text in the form of the plan.
IV. Give a brief summary of the text.
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MODERN TRANSPORTATION VEHICLES AND SYSTEMS

The Modern Automobile. It is a complex technical system em-
ploying subsystems with specific design functions. Some of these con-
sist of thousands of component parts that have evolved from break-
throughs in existing technology or from new discoveries such as elec-
tronic computers, high-strength plastics, and new alloys of steel and
nonferrous metals, as well as from factors such as air pollution, safety
legislation, and foreign competition.

Approximately 500 different models have been offered annually
to U.S. car buyers, about half domestic and half foreign in origin. New
designs have been brought into the market more quickly in recent
years than in the past to permit manufacturers to capitalize on their
proprietary technological advances. With more than 30 million new
units built each year worldwide, manufacturers have been able to split
up the total into many very small segments that nonetheless remained
economical to market.

New technical developments are recognized to be the key to
successful competition. Research and development engineers and
scientists have been employed by all automobile manufacturers and
suppliers to improve the car body, chassis, engine, drive train, vehicle
control systems, occupant safety, and environmental emissions, and
further work by the industry is necessary to meet the needs of the 21*
century.

Vehicle design depends to a large extent on its intended use. Au-
tomobiles for off-road use in countries that lack service facilities must
be durable, simple systems with high resistance to severe overloads
and extremes in operating conditions. Conversely the customers for
products that are intended for the high-speed, limited-access road sys-
tems in Europe and North America expect more passenger comfort
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options, increased engine performance, and optimized high-speed
handling and vehicle stability. Stability depends principally on the dis-
tribution of weight between the front and rear wheels, the height of the
centre of gravity and its position relative to the aerodynamic centre of
pressure of the vehicle, suspension characteristics, and whether front
or rear wheels are used for propulsion. Weight distribution depends
principally on the location and size of the engine. The common prac-
tice of front-mounted engines exploits the stability that is more readily
achieved with this layout. The development of aluminum engines and
new manufacturing processes has, however, made it possible to locate
the engine at the rear without necessarily compromising stability.

Body. Automobile body designs are frequently categorized ac-
cording to the number of doors, the arrangement of seats, and the roof
structure. Automobile roofs are conventionally supported by pillars on
each side of the body.

Automobile bodies are generally formed out of sheet steel. Ele-
ments are added to the alloy to improve its ability to be formed into
deeper depressions without wrinkling or tearing in manufacturing
presses. Steel is used because of its general availability, low cost, and
good workability. For certain applications, however, other materials,
such as aluminum, fiberglass, and carbon-fiber reinforced plastic, are
used because of their special properties. Polyamide, polyester, polys-
tyrene, polypropylene, and ethylene plastics have been formulated for
greater toughness and resistance to brittle deformation. This material
has been designed successfully for some body panels.

To protect bodies from corrosive elements and maintain their
strength and appearance, special priming and painting processes are
used. Bodies are first dipped in cleaning baths to remove oil and other
foreign matter. They then go through a successions of dip and spray
cycles. Enamel and acrylic lacquer are both in common use. Electro-
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deposition of the sprayed paint, a process in which the paint spray is
given an electrostatic charge and then attracted to the surface by a
high voltage, helps assure that an even coat is applied and that hard-
to-reach areas are covered, Ovens with conveyor lines are used to
speed the drying process in the factory. Galvanized steel with a pro-
tective zinc coating and corrosion-resistant stainless steel are used in
body areas that are more likely to corrode.

Chassis. The chassis of the modern automobile is the main
structure of the vehicle. In most designs a pressed-steel frame forms
skeleton on which the engine, wheels, axle assemblies, transmission,
steering mechanism, brakes, and suspension members are mounted.
The body is flexible bolted to the chassis during the manufacturing
process. The combination of body and frame absorbs the reactions
from the movement of the engine and axle, receives the reaction
forces of the wheels in acceleration and braking. Absorbs aerodynam-
ic wind forces and road shocks through the suspension, and absorbs
the major energy of impact in the event of an accident.

In modern small car designs there has been a trend toward com-
bining the chassis frame and the body into a single structural element.
In this arrangement the steel body shell is reinforced with braces that
make it rigid enough to resist the forces that are applied to it. Separate
frames are used for other cars to achieve better noise-isolation charac-
teristics. The presence of heavier-gauge steel components in modern
separate frame designs also tends to limit intrusion in accidents.

Engine. A wide range of energy-conversion systems has been
used experimentally and in automotive production. These include
electric, steam, solar, turbine, rotary, and a variety of piston-type in-
ternal-combustion engines. The most successful for automobiles has
been the reciprocating-piston internal-combustion engine, operating
on a four-stroke cycle, while diesel engines are widely used for trucks
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and buses. The gasoline engine was originally selected for automo-
biles because it could operate more flexibly over a wide range of
speeds, and the power developed for a given weight engine was rea-
sonable; it could be produced by economical mass-production me-
thods; and it used a readily available, moderately priced fuel — gaso-
line. Reliability, compact size, and range of operation later became
important factors.

In late 1940s a trend began to increase engine horse-power, par-
ticularly in American models. Design changes incorporated all known
methods of raising engine capacity, including increasing the pressure
in the cylinders to improve efficiency, increasing the size of the en-
gine, and increasing the speed at which power is generated. The high-
er forces and pressures created by these changes created engine vibra-
tion and size problems that led to stiffer, more compact engines with
V and opposed cylinder layouts replacing longer straight line ar-
rangements.

European automobile engines were of a much wider variety,
ranging from 1 to 12 cylinders, with corresponding differences in
overall size, weight, piston displacement, and cylinder bores. A major-
ity of the models had four cylinders and horsepower ratings from 19 to
120. Several three-cylinder, two-stroke-cycle models were built Most
engines had straight or in-line cylinders.

Fuel and lubrication. Specially formulated gasoline is essen-
tially the only fuel used for automobile operation, although diesel
fuels are used for many trucks and buses and a few automobiles.
The most important requirements of a fuel for automobile use are
proper volatility, sufficient antiknock quality, and freedom from
polluting by-products of combustion.

All moving parts of an automobile require lubrication. With-
out it, friction would increase power consumption and damage the
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parts. The lubricant also serves as a coolant, a noise-reducing cu-
shion, and a sealant between engine piston rings and cylinder
walls. The engine lubrication system incorporates a gear-type
pump that delivers filtered oil under pressure to a system of drilled
passages leading to various bearings. Oil spray also lubricates the
cams and valve lifters.

Cooling system. Almost all automobiles employ liquid cool-
ing systems for their engines. A typical automotive cooling system
comprises (1) a series of channels cast into the engine block and cy-
linder head, surrounding the combustion chambers with circulating
water or other coolant to carry away excessive heat, (2) a radiator,
consisting of many small tubes equipped with a honeycomb of fins
to radiate heat rapidly, that receives and cools hot liquid from the
engine, (3) a centrifugal-type water pump with which to circulate
coolant, (4) a thermostat, which maintains constant temperature by
automatically varying the amount of coolant passing into the radia-
tor, and (5) a fan, which draws fresh air trough the radiator.

Coolants contain corrosion inhibitors designed to make it neces-
sary to drain and refill the cooling system only once a year.

Air-cooled cylinders operate at higher, more efficient tempera-
tures, and air cooling offers the important advantage of eliminating
not only freezing and boiling of the coolant at temperature extremes
but also corrosion damage to the cooling system. Control of engine
temperature is more difficult, however, and high-temperature-
resistant ceramic parts are required when design operating tempera-
tures are significantly increased.

Transmission. The transmission is such a speed-changing de-
vice. It is installed in the power train that connects the crankshaft of
the engine to the driving wheels. This permits the engine to operate at
a higher speed when its full power is needed and to slow down to a

51



more economical speed when less power is needed. Under some con-
ditions, as in starting a stationary vehicle or in ascending steep grades,
the torque of the engine is insufficient, and amplification is desirable.
Most devices employed to change the ratio of the speed of the engine
to the speed of the driving wheels multiply the engine torque by the
same factor by which the engine speed is increased.

The simplest automobile transmission is the sliding-spur gear
type with three or more forward speeds and reverse. Most automatic
transmissions employ a hydraulic torque converter, a device for
transmitting and amplifying the torque produced by the engine. Each
type provides for manual selection of reverse and low ranges that ei-
ther prevent automatic upshifts or employ lower gear ratios than are
used in normal driving. Grade-retard provisions are also sometimes
included to supply dynamic engine braking on hills.

The transmission control unit is interconnected with the ve-
hicle’s emission control unit to permit the engine timing and air-to-
fuel ratio to be momentarily tailored to optimize the control of exhaust
emission chemistry during the transmission shift cycle.

Small, low-powered cars usually have manually shifted, five-
speed transmissions. Fully automatic transmissions are used for the
most part in larger cars with ratings above 60 horsepower.

VOCABULARY NOTES
chassis maccu, Xxo1oBast 4acTh
engine gBuraresb
piston-type internal combustion engine aBurarenb BHYTPEHHETO
CTOpaHMSI
reciprocating engine nmopIHeBoO# IBUTaTEIIb
wheel koieco
front (back-rear) wheel nepeanee (3agnHee) koaeco
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wheel broke konécuelii TopMO3

wheel assembly konécHoe maccu

wheel drive npusox koiéc

wheel load narnenne Ha Kosieco

to suspend BermiaTh, IOABCIINBATE

suspension members moaBecHbIe YacTh

propulsion aBwxkyias cuia; IBHKCHUE Bepén (Hazam)
priming 3ampaBka (JIBHraTess)

SUCCESSION MOCIIeI0BATEILHOCTD

electro-deposition rajpBaHUYECKOE TOKPBITHE
electrostatic charge snexrpocraTnueckuii 3apsi

axle oce, Bai

steering mechanism pyineBoe yrnpaBieHue

stroke xop (opiIHs, KiamaHa)

camshaft pacnipenenurensHbINi Ba

lubrication cmaska

friction Tpenue

cushion (texH.) moayImika

fan BerTrIATOP

train 3yOuaras niepeayva; CHCTEMa pbIUaroB
crankshaft komeHuaterit Ban

torque penykrop

gear ratio mepeaaToOYHOE YHCIIO

middle (to, bottom, first...) gear cpemuss (Beiciias, camas Majas,
nepBasi) CKOpOCTh

reverse gear 3agHui XoJ

to put into (out of) gear BxirouaTh (BBIKIIIOUATH) TIEpEIady
to be tailored nmpucnocadiuBatbcs
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EXERCISES
|. Read and translate the following text.
I1. Find Russian equivalents to the English ones:

engine 3aJIHEE KOJIECO

chassis PEAYKTOP

front wheel BEHTHJISITOP

rear wheel CHUCTEMa PhIYaroB

axle accu

camshaft TpPEHHE

friction HepeaHee KOJIeCo

train JIBUTATEIh

torque OCb, BaJl

fan pacnpe/IeIUTeIbHBIN Ba

[11. Answer the following questions:
1. What are the main parts of the vehicle?
2. What does the vehicle design depend on?
3. Why is steel used for automobile bodies?
4. What other materials are used for automobile?
5. Why is chassis the main structure of the vehicle?
6. What types of engines can you name?
7. Why do you think the gasoline engine was selected for auto-
mobile?
8. What kind of fuel is used for automobile operation? Why?
9. Why do all moving parts require lubrication?
10. What are the main types of cooling systems?
11. What is the simplest automobile transmission?
IV. Make up a brief summary of the text.

54



A CAR COOLING SYSTEM

Most car engines are cooled

(», by water. The water flows around

the engine and then passes

through the radiator. It then

passes through the water pump
and around the engine again.

Here are the stages:

1. Water flows around the engine. The engine is cooled and the
water is heated.

2. The hot water enters the radiator through the top hose.

3. It flows down through the radiator. Here it is cooled by air.

4. The cool water leaves the radiator through the bottom hose.

5. The water is pumped around the engine again.

Look at FIG. 3. Air is pulled through the radiator by a fan. This
fan is turned by a belt, which is driven by the engine.

FIG. 2

FIG. 3 engine

(h)

55



EXERCISES
I. What are the objects in the diagrams called?
Example: (a) is called a radiator.
I1. Answer these questions:
1. Look at Fig. 2. Is the water hot or cold at point (1)? At point (2)?
2. What cools the engine?
3. What makes the water hot?
4. What makes the water cool?
5. What pumps the water round the engine?
6. What pulls air through the radiator?
7. What does the belt turn?
8. What drives the belt?

FUEL WARNING LIGHT

Many cars have a fuel warning light. When the level of fuel
(petrol) in the tank is very low, this light switches on and the
driver can see that he needs more petrol. How does this light
work?

When the level of the fuel falls, the float moves downwards.
When this happens, the arm also moves downwards and makes the
lever touch an electrical contact. This switches on the fuel light in
the car.

When the driver sees the fuel warning light, he puts more
petrol into the tank. This makes the fuel level rise and pushes the
float upwards. When the float rises, it makes the arm move up-
wards and this causes the lever to move upwards also. The fuel
warning light then switches off.
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electrical
contact

Cross section of petrol tank

EXERCISES
|. Read the text and follow the information.
I1. What do the letters in the diagrams refer to? (Look at the words in
italics in the passage.)
Example: (a) This is called a light,
[11. Answer these questions:
1. When does the fuel warning light go on?
2. Why does the float go down?
3. What makes the lever move downwards?
4. Does the float go up or down when the fuel level rises?
5. When does the lever move upwards?

TEST I

I. Give the Russian for:

highway

macadam road surface

pavement

turnpike

network

truck

van

car safety features
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drive in(s)

toll road

mobile

engine

wheel

axle

steering mechanism
Il. Translate into Russian:

1. Modern highway design entails careful study of soil, the
topography of the intended route, and the drainage systems
around the roadway.

2. Road traffic accidents have become a particular problem
in Great Britain.

3. A new type of engine for sports cars will have been pro-
duced by the end of the year.

4. The company offers road pavers on crawlers and on
wheels, with diesel-hydraulic or diesel-electric drive systems.

5. New forms of city transport may involve buses on spe-
cially constructed reserved tracks.

6. A mobile road safety barrier, developed in Germany, has
been used to provide traffic management on road repair project.

7. Macadams made with tar have been used for many years
for surfacing lorry parks and depots because the solvency effect
of light petroleum residues on tar is minimal.

8. The national expressways which are fully access con-
trolled must be frequently separated from other crossing roads.

9. Transportation problems of the big cities can be solved
by better organization of conventional means of transport.

10. The automobile has been described as either a menace to
civilization or a symbol of personal freedom.
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TEST Il

I. Give the Russian for:

carriage

vehicle

filling station

freight

straight truck

articulated truck

coupling

coach

crankshaft torque

friction

rigid pavement

lubrication

facilities

sub-grade

reciprocating engine
I1. Translate into Russian:

1. India has the third largest road network in the world.

2. For new roads, our products help stabilize soil, provide
drainage, and separate layers of stone from sub-grades.

3. A flexible pavement has the advantage of being easy to
build and repair, its asphalt binder is both waterproof and plastic.

4. A single overweight truck passing over a section of
roadway can cause more damage than an entire day’s volume on
a typical interstate highway.

5. To use more glass in a modern motor vehicle means im-
provement of visibility.

6. Demand for road transport in Europe has constantly out-
paced the development of the road network, in particular for mo-
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torways and express links.

7. A driver must not assume that a car’s engine, brakes,
lights and steering system always operate properly.

8. Axle assemblies of heavy trucks may be made up of two
or more axles, any of which may be powered.

9. The simplest automobile transmission is the sliding-spur
gear type with three or more forward speeds and reverse.

10. Surely no one will disagree that the car has given mil-
lions of people more options of where to live and work and
opened up greater access to social and economic opportunity.

PART Il. HOUSING CONSTRUCTION
ENGINEERING

Engineering is the professional art of applying science to
the optimum conversion of the resources of nature to the uses
of humankind. Engineering has been defined by the Engineers
Council for Professional Development, in the United States, as
the creative application of “scientific principles to design or
develop structures, machines, apparatus, or manufacturing
processes, or works utilizing them singly or in combination; or
to construct or operate the same with full cognizance of their
design; or to forecast their behavior under specific operating
conditions; all as respects an intended function, economics of
operation and safety to life and property”.

The term engineering is sometimes more loosely defined,
especially in Great Britain, as the manufacture or assembly of
engines, machine tools, and machine parts.
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The word engine derived from the same Latin root, ingene-
rare, which means “to create”. The early English verb engine
meant “to contrive”. Thus the engines of war were devices such
as catapults, floating bridges, and their designer was the “engi-
neer”, or military engineer. The counterpart of the military engi-
neer was the civil engineer, who applied essentially the same
knowledge and skills to designing buildings, streets, water sup-
plies, sewage systems, and other projects.

The function of the scientist is to know, while that of the
engineer is to do. The scientist adds to the store of systematized
knowledge of the physical world; the engineer brings this know-
ledge to bear on practical problems. Engineering is based princi-
pally on physics, chemistry, and mathematics and their exten-
sions into materials science, solid and fluid mechanics, thermo-
dynamics, transfer and rate processes and systems analysis.

Engineers employ two types of natural resources — materials
and energy. Materials are useful because of their properties: their
strength, ease of fabrication, lightness, or durability; their ability
to insulate or conduct; their chemical, electrical, or acoustical
properties. Important sources of energy include fossil fuels (coal,
petroleum and gas), wind, sunlight, falling water, and nuclear fis-
sion. Since most resources are limited, the engineer must concern
himself with the continual development of new resources as well
as the efficient utilization of existing ones.
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ENGINEERING AS A PROFESSION

History of engineering. The first engineer known by name and
achievement is Imhotep, builder of the Step Pyramid at Saqgarah,
Egypt, probably in about 2550 B.C. Imhotep’s successors — EgQyp-
tian, Persian, Greek, and Roman — carried civil engineering to re-
markable heights. The Pharos (lighthouse) of Alexandria, Solomon’s
Temple in Jerusalem, the Colosseum in Rome, the Persian and Roman
road systems, the Pont du Gard aqueduct in France, and many other
large structures, some of which endure to this day, testify to their skill
and imagination.

Civil engineering emerged as a separate discipline in the 18"
century, when the first professional societies and schools of engineer-
ing were founded. Civil engineers of the 19™ century built structures
of all kinds, designed water-supply and sanitation systems, laid out
railroad and highway networks, and planned cities.

Engineering functions. Problem solving is common to all engi-
neering work. The problem may solve quantitative or qualitative fac-
tors: it may be physical or economic; it may require abstract mathe-
matics or common sense. Of great importance is the process of crea-
tive synthesis or design, putting ideas together to create a new and op-
timum solution. The major functions of all engineering branches are
the following:

Research. Using mathematical and scientific concepts, experi-
mental techniques, and inductive reasoning, the research engineer
seeks new principles and processes.

Development. Development engineers apply the results of re-
search to useful purposes. Creative application of new knowledge may
result in a working model of a new electrical circuit, a chemical
process or an industrial machine.
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Design. In designing a structure or a product, the engineer se-
lects methods, specifies materials, and determines shapes to satisfy
technical requirements and to meet performance specifications.

Construction. The construction engineer is responsible for pre-
paring the site, determining procedures that will, economically and
safely yield the desired quality, directing the placement of materials,
and organizing the personnel and equipment.

Production. Plant layout and equipment selection are the re-
sponsibility of the production engineer, who chooses processes and
tools, integrates the flow of materials and components, and provides
for testing and inspection.

Operation. The operating engineer controls machines, plants,
and organizations providing power, transportation, and communica-
tion; determines procedures; and supervises personnel to obtain relia-
ble and economic operation of complex equipment.

Management and other functions. In some countries and in-
dustries, engineers analyze customers’ requirements, recommend units
to satisfy needs economically, and resolve related problems.

VOCABULARY NOTES
engineering nHXeHEPHOE UCKYCCTBO
to apply mcmonb30BaTh, IPUMEHSITH
application ucroip3oBaHNe, IPUMCHCHHUEC
science Hayka
scientific nayuHbIi
structure 3maHue, COOpPyKEHUE, CTPOCHUE
machine apparatus Mmexanusm; CTaHOK; MalllHa
machine tools cranox
machine parts neranu cranka, MexaHu3Ma
water supply Bogocnabxenue
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sewage system cucremMa CTOYHBIX BOJI

Sewerage KkaHaau3anus

material science marepuanoBeieHue

solid mechanics mexanuka TBepABIX TEI

fluid mechanics runpomexannka

strength of material conporuBiieHre MaTEpHAIIOB
research engineer ue>xeHep-UCCIICI0BATEb
development engineer uxxeHep-TEXHOJIOT
construction engineer nHxeHep-CTPOUTEIH
production engineer uHxeHep MO OpraHU3aIMH MPOU3BOJICTBA
operating engineer uHxeHep-MeXaHUK

to equip obopyaoBaTh

equipment obopyaoBaHue

EXERCISES
|. Read and translate the text.
I1. Match the words (according to their meaning):

requirement IPOTHO3UPOBATH
resources YeIIOBEUECTBO
humankind Ba)KHOCTh

to create TpeOoBaHUE
development pa3BUTHE
transportation pecypchl

to forecast KOJINYECTBEHHBIN
to design CO3/1aBaTh
quantitative KaueCTBEHHBIM
qualitative epeBO3Ka
importance POCKTUPOBATH

[11. Try to give the proper definition of the following:
1) sewage system
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2) water supply system
3) civil engineer
4) military engineer
5) designing a structure
IV. Find English sentences in the text with the following words:
1) mepBbIe UHKEHEPDI
2) UHXEHEep-UCClieI0BaTeNb
3) y4acToK IJi CTPOUTENIbCTBA
4) TeXHUYECKUI TTIepCOHaN (MHKEHED)
V. Answer the questions:
1. Where was the term “engineering” defined?
2. What is the origin of this word?
3. What science is engineering based on?
4. Why are materials and energy the main types of natural re-
sources?
5. Can you name the world-known monuments of civil engi-
neering?
6. What are the main functions of engineering?
VI. Retell the text according to the plan:
1. The definition and the origin of the term “engineering”.
2. History of engineering.
3. Engineering functions.

TYPES OF ENGINEERING

The primary types of engineering are chemical, civil, electrical,

industrial, and mechanical.
Chemical engineering deals with the design, construction, and

operation of plants and machinery for making such products as acids,
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dyes, drugs, plastics, and synthetic rubber by adapting the chemical
reactions discovered by the laboratory chemist to large-scale produc-
tion. The chemical engineer must be familiar with both chemistry and
mechanical engineering.

Civil engineering includes the planning, designing, construc-
tion, and maintenance of structures and altering geography to suit hu-
man needs. Some of the numerous subdivisions are transportation
(e.g., railroad facilities and highways); hydraulics (e.g., river control,
irrigation, swamp draining, water supply, and sewage disposal), and
structures (e.g., buildings, bridges, and tunnels).

Electrical engineering encompasses all aspects of electricity
from power engineering, the development of the devices for the gen-
eration and transmission of electrical power, to electronics. Electron-
ics is a branch of electrical engineering that deals with devices that use
electricity for control of processes. Subspecialities of electronics in-
clude computer engineering, microwave engineering, communica-
tions, and digital signal processing. It is the engineering specialty that
has grown the most in recent decades.

Industrial engineering, or management engineering, is con-
cerned with efficient production. The industrial engineer designs me-
thods, not machinery. Jobs include plant layout, analysis and planning
of workers’ jobs, economical handling of raw materials, their flow
through the production process, and the efficient control of the inven-
tory of finished products.

Mechanical engineering is concerned with the design, construc-
tion and operation of power plants, engines, and machines. It deals
mostly with things that move. One common way of dividing mechani-
cal engineering is into heat utilization and machine design. The gener-
ation, distribution, and use of heat is applied in boilers, heat engines,
air conditioning, and refrigeration. Machine design is concerned with
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hardware, including that making use of heat processes. Another way
of dividing engineering is by function. Among the top functional divi-
sions are design, operation, management, development, and construction.

VOCABULARY NOTES
to deal with umets aeno (¢ kem-1160)
machinery mammHaHOE 000pY0BaHUE; MEXaHH3M
acid kucnora
dye kpacka; kpacuTelb
to adapt npucnocabauBaTh; yIpomarh
to alter usmensaTh(cs); MeHATH(CS)
device ycTpoicTBO; MPUCIIOCOOICHHE
digital nudposoit Mmexanuzm

hardware mertajutnueckue u3aenus

EXERCISES
|. Read the text.
Il. Annotate this text in Russian.

CIVIL ENGINEERING

The term civil engineering was first used in the 18" century to
distinguish the newly recognized profession from military engineer-
ing. From earliest times, however, engineers have engaged in peaceful
activities, and many of the civil engineering works of ancient and me-
dieval times — such as the Roman public baths, roads, bridges, and
aqueducts; the Flemish canals; the Dutch sea defenses; the French
Gothic cathedrals; and many other monuments — reveal a history of
inventive genius and persistent experimentation.
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History. The beginnings of civil engineering as a separate dis-
cipline may be seen in the foundation in France in 1716 of the Bridge
and Highway Corps, out of which in 1747 grew the “National School
of Bridges and Highways”. Its teachers wrote books that became stan-
dard works on the mechanics of materials, machines, and hydraulics,
and leading British engineers learned French to read them. As design
and calculation replaced rule of thumb and empirical formulas, and as
expert knowledge was codified and formulated, the nonmilitary engi-
neer moved to the front of the stage. Talented, if often self-taught,
craftsmen, stonemasons, millwrights, toolmakers, and instrument
makers became civil engineers. In Britain, James Brindley began as a
millwright and became the foremost canal builder of the century; John
Rennie was a millwright’s apprentice who eventually built the New
London Bridge; Thomas Telford, a stonemason, became Britain’s
leading road builder.

Formal education in engineering science became widely availa-
ble as other countries followed the lead of France and Germany. In
Great Britain the universities, traditionally seats of classical learning,
were reluctant to embrace the new disciplines. University College
London, founded in 1826, provided a broad range of academic stu-
dies and offered a course in mechanical philosophy. King’s College,
London, first taught civil engineering in 1838, and in 1840 Queen
Victoria founded the first chair of civil engineering and mechanics at
the University of Glasgow, Scotland. Rensselaer Polytechnic Insti-
tute, founded in 1824, offered the first courses in civil engineering in
the United States. The number of universities throughout the world
with engineering faculties, including civil engineering, increased ra-
pidly in the19th and early 20" centuries. Civil engineering today is
taught in universities on every continent.
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Civil engineering functions. The functions of the civil engineer
can be divided into three categories: those performed before construc-
tion (feasibility studies, site investigations, and design), those per-
formed during construction (dealing with clients, consulting engi-
neers, and contractors), and those performed after construction (main-
tenance and research).

Feasibility studies. No major project today is started without an
extensive study of the objective and without preliminary studies of
possible plans leading to a recommended scheme, perhaps with alter-
natives. Feasibility studies may cover alternative methods — e.g.,
bridge versus tunnel, in the case of a water crossing — or, once the
method is decided, the choice of route. Both economic and engineer-
ing problems must be considered.

Site investigations. A preliminary site investigation is part of the
feasibility study, but once a plan has been adopted a more extensive in-
vestigation is usually imperative. Money spent in a study of ground and
substructure may save large sums later in remedial works or in changes
made necessary in constructional methods. Since the load-bearing qual-
ities and stability of the ground are such important factors in any large-
scale construction, it is surprising that a serious study of soil mechanics
did not develop until the mid-1930s. Today there are specialist societies
and journals in many countries, and most universities that have a civil
engineering faculty have courses in soil mechanics.

Design. The design of engineering works may require the appli-
cation of design theory from many fields — e.g., hydraulics, thermo-
dynamics, or nuclear physics. Research in structural analysis and the
technology of materials has opened the way for more rational designs,
new design concepts, and greater economy of materials. The theory of
structures and the study of materials have advanced together as more
and more refined stress analysis of structures and systematic testing
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has been done. Modern designers not only have advanced theories and
readily available design data, but structural designs can now be rigo-
rously analyzed by computers.

Construction. The promotion of civil engineering works may be
initiated by a private client, but most work is undertaken for large cor-
porations, government authorities, and public board and authorities.
Many of these have their own engineering staffs, but for large specia-
lized projects it is usual to employ consulting engineers.

The consulting engineer may be required first to undertake fea-
sibility studies, then to recommend a scheme and quote an approx-
imate cost. The engineer is responsible for the design of the works,
supplying specifications, drawings, and legal documents in sufficient
detail to seek competitive tender prices. The engineer must compare
quotations and recommend acceptance of one of them. Although he is
not a part to the contract, the engineer’s duties are defined in it; the
staff must supervise the construction and the engineer must certify
completion of the work. Almost all civil engineering contracts include
some element of construction work. The development of steel and
concrete as building materials had the effect of placing design more in
the hands of the civil engineer than the architect. The engineer’s anal-
ysis of a building problem, based on function and economics, deter-
mines the building’s structural design.

Maintenance. The contractor maintains the works to the satisfac-
tion of the consulting engineer. Responsibility for maintenance extends
to ancillary and temporary works where these form part of the overall
construction. After construction a period of maintenance is undertaken
by the contractor, and the payment of the final installment of the con-
tract is held back until released by the consulting engineer. Central and
local government engineering and public works departments are con-
cerned primarily with maintenance, for which they employ direct labor.
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Research. Research in the civil engineering field is undertaken
by government agencies, industrial foundations, the universities, and
other institutions. Most countries have government-controlled agen-
cies, such as the United States Bureau of Standards and the National
Physical Laboratory of Great Britain, involved in a broad spectrum of
research, and establishments in building research, roads and highways,
hydraulic research, water pollution, and other areas. Many are gov-
ernment-aided but depend partly on income from research work pro-
moted by industry.

VOCABULARY NOTES
to distinguish pasnuuarth, pacro3HaBaTh
to engage 3aHnuMaThCs YeM-JIu00
medieval cpeaneBekoBbIi
to reveal oTkpeiBaTh, 0OHAPYIKUBATH; Pa3001adaTh
expert onbITHBIN, KBaTU(PUUIHUPOBAHHBII
persistent cTo¥kuii; MOCTOSHHBIN
to codify mpuBoauTh B crucTemy
millwright MoHTa)XHHUK; Cllecapb-MOHTED
apprentice yueHuk, moamMacTepbe
available moctymnHbINi; IMEIOIIHIACS B pacTIOPSHKCHUH
to be reluctant 661Th BEIHYXIEHHBIM
chair kagenpa

EXERCISES
I. Read the text “Civil Engineering” and follow the information.
I1. Find in the text the English equivalents for:

BIIEpBbIE ObUI MCIOJIb30BaH; BHOBb NpPHU3HAaHHAs Mpodeccus;
TBOPEHUS JIPEBHUX M CPEIHEBEKOBBIX BPEMEH; MCTOPHUS H300peTa-

TCJIBHBIX I'CHUEB U ITIOCTOAHHBIX BKCHepI/IMeHTI/IpOBaHI/Iﬁ; KaK OTACJIb-
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Hagd JUCHUILIMHA, BCAYIINC HWHIXCHCPLI; OIIBITHBIC 3HAHUA, YYCHHK
MOHTaXHUKa; OCHOBaHHBIM B 1826 roay; mepBas kadeapa Mo rpax-
TAHCKOMY CTPOUTCIILCTBY.

I11. Summarize the information of the text “Civil Engineering ”.

IV. Read the text “Civil engineering functions”. Speak on the prob-
lems raised in it and make reports.

BUILDING MATERIALS
CEMENT

Cement is a binding material used in construction and engineer-
ing, often called hydraulic cement, typically made by heating a mix-
ture of limestone and clay until it almost fuses and then grinding it to a
fine powder. When mixed with water, the silicates and aluminates in
the cement undergo a chemical reaction; the resulting hardened mass
Is then impervious to water. It may also be mixed with water and ag-
gregates (crushed stone, sand, and gravel) to form concrete.

Cement made by grinding together lime and a volcanic product
found at Pozzuoli on the Bay of Naples (hence called pozzuolana)
was in ancient Roman construction works, notably the Pantheon.
During the middle Ages the secret of cement was lost. In the 18"
century John Smeaton, an English, rediscovered the correct propor-
tions when he made up a batch of cement using clay limestone while
rebuilding the Eddystone lighthouse off the coast of Cornwall, Eng-
land. In the United States, production of cement at first relied on
processing cement rock from various deposits, such as those found
in Rosendale, N.Y. In 1824, Joseph Aspdin, an English bricklayer,
patented a process for making what he called Portland cement, with
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properties superior to its predecessors; this is the cement used in
most modern construction.

Modern Portland cement is made by mixing substances con-
taining lime, silica, alumina, and iron oxide and then heating the
mixture until it almost fuses. During the heating process dicalcium
and tricalcium silicate, tricalcium aluminum, and a solid solution
containing iron are formed. Gypsum is later added to these products
during a grinding process. Natural cement, although slower-setting
and weaker than Portland cement, is still employed to some extent
and is occasionally blended with Portland cement. Cement with high
aluminum content is used for fireproofing, because it is quick-
setting and resistant to high temperatures; cement with high sulfate
content is used in complex castings, because it expands upon har-
dening, filling small spaces.

Of the various Portland cements, the following varieties are now
generally available:

a) Ordinary Portland cement, the cheapest,

b) Rapid-hardening cement, which is slightly more expensive
because it is ground rather finer and is thus more chemically active,

c¢) Sulfate-resisting cement which has a special chemical compo-
sition to resist sulfates, and can be used in ground which contains
them,

d) Air-entraining cement for building roads which may suffer
from frost damage,

e) Low-heat cement for massive construction such as dams
where the speed at which the heat is given off must be reduced, and
slow development of strength does not matter.

These are the main Portland cements. Different cement,
which should be mentioned, is high-aluminum cement. High-
aluminum cement is usually black, unlike Portland which is grey,
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but reaches “Portland 28-day” strength in twenty-four hours with
correspondingly high heating and it must therefore not be cast in
masses which are thicker than 60cm. This common high-alumina
cement costs roughly three times as much as Portland. White Port-
land cement is also obtainable and more expensive than ordinary.
It is used for making white concrete or for painting or plastering
concrete.

VOCABULARY NOTES
cement uemeHt
aluminum cement rauHO3EMHUCTBIN IIEMEHT
quick-setting cement ObICTPOCXBATHIBAIOIIUICS LIEMEHT
to bind cBs3bIBaTH
to fuse muaBUTh; pacILIABIATh
grinding n3menpycHKe; pa3MabIBaHNC
to undergo ucIbITBHIBATh, MOABEPraThCs (YeMy-1100)
IMpervious HenpoHUIIaeMbIH
crushed stone npo0aHbI KaMeHb; IICOCHb
batch mosuposka; mopius; 3amec 0eToHa
predecessor mpeamecTBeHHUK
oxide okuce
to blend cmech

casting oTyIMBKa; JIUTHE

EXERCISES
I. Read the text and note the main facts.
I1. Put 5 or 6 key questions to the contents of the text.
I11. Annotate the text in Russian.
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MORTAR

Mortar is a mixture of lime or cement with sand and water,
used as a bedding and adhesive between adjacent pieces of stone,
brick, or other material in masonry construction. Lime mortar, a
common variety, consists usually of one volume of well-slaked
lime to three or four volumes of sand, thoroughly mixed with suf-
ficient water to make a uniform paste easily handled on a trowel.
Lime mortar hardens by absorption of carbon dioxide from the air.
Once universally used, lime mortar is now less important because
it does not have the property of setting underwater and because of
its comparatively low strength. It has largely been supplanted by
cement mortar, commonly made of one volume of Portland ce-
ment to two or three volumes of sand, usually with a quantity of
lime paste added to give a more workable mix.

Cement mortar, besides having a high strength, generally
equal to that of brick itself, has the very great advantage of setting
or hardening underwater. Other varieties include gauge mortar, for
rapid setting, composed of plaster of Paris used either pure or
combined with lime or with lime and sand, and grout, a thin liquid
mixture of lime or cement, poured into masonry to fill up small
interstices. Primitive mortars took various forms: in early Egypt,
Nile mud was used as an adhesive; the Mesopotamians used bitu-
men (the slime mentioned in Genesis) or sometimes a mixture of
clay, water, and chopped straw, to cement together their unbaked
bricks; Greeks of the Mycenaean era probably employed soft bi-
tuminous clay. The advanced Greek buildings are notable for their
construction without mortar, the huge blocks of stone being con-
summately fitted with dry beds. The Romans likewise used little
mortar in cut stonework or vaulting but in later periods bedded the
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rough stone of their mass masonry in strong cement mortar. In
medieval times and in all periods since, mortar of some sort has
been almost universally used in masonry construction.

VOCABULARY NOTES
mortar cTpouTeIbHBIN PACTBOP
Mmixture cMechb, CMEINBAHUE
bedding ocHoBa, ocHOBaHHE
adhesive xnelikuii, CBI3yIOIIUI
adjacent cMexHBIN, MPUMBIKAIOIITHI
to handle ynpasisaTs; onepupoBarth
trowel macrepox
dioxide nByokwuch
setting 3acTeiBaHue; cCXBaThIBaHKE (IIEMEHTA, OCTOHA)
to supplant BEDKHUTE, BBITECHUTD; 3aHATH MECTO
plaster mrykatypka
chopped straw conomenHas ceuka

vault ceos; BeieMka

EXERCISES
|. Read the text and point the most interesting facts.
I1. Make the summary of the text.

BRICKS
The many different names given to bricks are rather confus-

ing. Some refer to the districts where the bricks are made, some to
color, some to method of manufacture, and others to intended use.
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Bricks are always made with their length slightly more than
twice their width, so that they can be laid to “bond”. They may
vary in thickness, although at present the British Standard
(B. S. 657) defines two thicknesses only.

There are three main stages, regardless of which method of
manufacture is used: winning the clay and preparing it, shaping it,
and last and most important, the drying and firing process.

General properties of clay bricks

Strength. Strength is a property which is so often used to
judge the quality of a brick. In fact, however, strength in itself is
not always important factor, since the great majority of bricks are
used in positions where they are not required to carry anything like
their full safe load. It is true that a really strong brick will nearly
always be good in many other respects, but the converse does not
by any means follow; for there are some excellent types, quite suit-
able for many purposes, which are of low strength.

To a large extent the strength is dependent upon the type of
clay used and method of making, but with most types of brick there
Is also a considerable variation according to the temperature at
which the bricks are burnt.

Where considerable loads have to be carried a strong brick is
needed, but it should be remembered that the strength of a wall is
derived from a combination of brick and mortar. Building regula-
tions define the type of mortar to be used with bricks of varying
strength to carry varying loads.

Resistance to rain penetration. This again is a property that
depends upon the brick and mortar combined rather than on the brick
itself. In fact it is only with extremely permeable bricks that rain is ev-
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er likely to penetrate a 9 in. or even thicker solid wall, but it does so
through cracks (often minute) between the bricks and the mortar.

Weathering and appearance. It is well known that brick are
usually extremely durable and that although they may change in
appearance after considerable exposure, they usually do so in a
manner which is pleasant rather than otherwise. In spite of this
there are sufficient examples of brickwork which has deteriorated
on exposure to make it necessary to consider how such defects oc-
cur. The two chief causes of deterioration are frost and the crystal-
lization of soluble salts.

For an estimate of probable resistance to frost damage, an ex-
pert view would be based upon a combination of strength, porosity
and saturation coefficient. For a quick judgement by the architect
probably the best course is to make sure that no underburnt bricks
occur in the normal deliveries.

It is important to differentiate between the conditions of ex-
posure to which the bricks will be subjected. Chimneys, parapet
walls and retaining walls are very much more severely exposed to
both rain and frost than is the general walling of a building, and
they are likely to suffer accordingly. Contrary to general belief,
brickwork below damp course level is not especially liable to frost
damage.

The effect of soluble salts may vary considerably. They may
crystallize on the surface, usually in a spell of dry weather after a wet
period. When this occurs they form white crystals which may be very
disfiguring to the building, but are unlikely to cause any real damage
to the bricks unless the quantity present is abnormal. This crystalliza-
tion can continue for some years and is usually most obvious in the
spring. Normally the crystals are gradually washed away and the
trouble gets less each year. There is no cure for such efflorescence
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once the salts are present in the wall, though dry brushing of the ef-
florescence may help to get rid of the trouble more quickly.

The subject of the appearance of brickwork cannot be dis-
missed without referring to the importance of the pattern of joint-
ing — which depends upon the brick bond, and also on the thick-
ness of joints, their color and their type. All these things, togeth-
er with the type of brick itself, give the overall appearance of
color and texture to a wall, and they need careful study on actual
examples before they can be handled competently as part of the
design technique.

VOCABULARY NOTES
bond cBs3b, coequnenue
property ceoucTBo
clay rinuna
to derive moyry4arb, U3BJIEKATh; IPOUCXOIUTH
eXpOosure MeCTOIOIOKEHHE, BU/; BICTABACHME (1101 JOXKIb U T. II.)
to deteriorate yxyamarb(cs); mopTUTH(Cs)
to define onpenensate
appearance BHEUIHUN BUJ
efflorescence npoaykr kpucrammm3anum
brickwork kuprimunas kiaaka
damage noBpexaeHne
damp course n30IMPYIOIHIA OT CHIPOCTH CIIOU
joint coennHeHue
texture crpykrypa, CTpoeHHUE

EXERCISES
|. Read the text and answer the following questions:
1. What are the main three stages in manufacturing bricks?
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2. Why is the strength of bricks not always an important factor?

3. What factors does the strength of bricks depend on?

4. What are the two chief causes of the deterioration of bricks?

5. What parts of a building are most severely exposed to rain and
frost damage?

6. Describe the effect of soluble salts in a brick wall.

7. What different kinds of bonds do you know?
I1. Retell the text. Use the questions above as a plan.

CONCRETE

Concrete is a structural material consisting of a hard sub-
stance, and known as aggregate (usually sand and gravel), that is
bonded together by cement and water.

Among the ancient Assyrians and Babylonians, the bonding
substance most often used was clay. The Egyptians developed a
substance using lime and gypsum as binders. Lime derived from
limestone, chalk, continued to be the primary cement-forming
agent until the early 1800s. In 1824 an English inventor, Joseph
Aspdin, burned and ground together a mixture of limestone and
clay. This mixture, called Portland cement, has remained the do-
minant cementing agent used in concrete production.

Aggregates are generally designated as either fine (ranging
in size from 0,025 to 6,5 mm) or coarse (from 6,5 to 38 mm or
larger). All aggregate materials must be clean and free from ad-
mixture because even small quantities of compounds seriously af-
fect the strength of the concrete.

Concrete is characterized by the type of aggregate or cement
used, or by the methods used to produce it. In ordinary structural
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concrete, the character of the concrete is largely determined by a
water-to-cement ratio. The lower the water content is, the stronger
the concrete. Another durability factor is the amount of cement in
relation to the aggregate. Where especially strong concrete is
needed, there will be relatively less aggregate. The strength of
concrete is measured in pounds per square inch or kilograms per
square centimeter of force needed to crush a sample of a given age
or hardness. Concrete’s strength is affected by environmental fac-
tors, especially temperature and moisture.

In the process known as curing, the concrete is kept damp for
some time after pouring to slow the shrinkage that occurs as it
hardens. Low temperatures also adversely affect its strength. Con-
crete that has been hardened onto imbedded metal (usually steel)
is called reinforced concrete, or ferroconcrete. Its invention is
usually attributed to Joseph Monier, a Parisian gardener who made
garden pots and tubs of concrete reinforced with iron mesh; he re-
ceived a patent in 1867. The reinforcing steel, which may take the
form of rods, bars, or mesh, contributes tensile strength. Plain
concrete does not easily withstand stresses such as wind action,
earthquakes, and vibrations and other bending forces and is there-
fore unsuitable in many structural applications.

Another innovation in masonry construction is the use of
prestressed concrete. It is achieved by either pretensioning or
posttensioning processes. In pretensioning, length of steel wire,
cables, or ropes are laid in the empty mold and then stretched and
anchored. After the concrete has been poured and allowed to set,
the anchors are released and, as the steel seeks to return to its
original length, it compresses the concrete. In the posttensioning
process, the steel is run through ducts formed in the concrete.
When the concrete has hardened, the steel is anchored to the exte-
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rior of the member by some sort of gripping device. By applying a
measured amount of stretching force to the steel, the amount of
compression transmitted to the concrete can be carefully regu-
lated. Because it achieves strength without using heavy steel rein-
forcements, it has been used to great effect to build lighter, and
more elegant structures such as bridges and vast roofs.

Concrete is fire resistant and has become one of the most
common building materials in the world.

VOCABULARY NOTES
strength of concrete npounocts 6eToHa
reinforced concrete apMupoBaHHbIi OCTOH
ferroconcrete xene3zo0eTon
prestressed concrete mpeaBapuT. HaNPSHKCHHBINA OCTOH
structural material crpoutensHbIc MaTeprabl
sand mecox
gravel rpaBuii
cement uemeHT
lime u3BecThb
gypsum rurc
aggregate 3anoJIHUTEND
fine aggregate menkuii 3aN10JIHATEITb
coarse aggregate KpyImHbIi 3aII0JIHUTENb
binder Bsxyiee
curing BeIICPKUBAHUE
pouring 3aimBKa 0eToHA, YKJIaJKa OCTOHHOW CMECH
shrinkage ycanka
to mold oTyimBath B hopmy
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EXERCISES
|. Read and translate the text.
Il. Find synonyms for the following words:
structural material; amount of cement; to affect; construc-
tion; essential; aggregate; to erect.
I11. Explain the meaning of the following words:
aggregate; mixture; to be free from; water-to-cement ratio;
environmental factors; masonry construction.
IV. Form nouns from the following words:
to mix; practical; to produce; to develop; to design; strong;
to measure; to shrink; to invent; to contribute; to apply.
V. Put the questions:
Q: ...
A: | know that concrete is compound structural material.
Q: ...
A: The main aggregates are sand, lime, and clay.
Q: ...
A: The character of concrete is determined by a water-to-cement ratio.
Q:...
A: The strength of concrete is measured in pounds per square inch.
V1. Retell the text using words and word combinations from the
vocabulary list.
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REQUIREMENTS FOR CONCRETE QUALITY

Uniform quality of a concrete is of great importance for modern
construction. Procedures for obtaining high quality concrete are given
in many publications.

Both normal weight and structural lightweight concrete can be
made uniform with proper mix proportioning and production controls.
Normally concrete for segmental construction will have a slump of 3
to 5 in., and 28-day strength greater than the strength specified by
structural design. It is recommended that statistical methods be used to
evaluate concrete mixes

The methods and procedures used to obtain the characteristics of
concrete required by the design may differ somewhat depending on
whether the segments are cast in the field or in a plant. The results will
be influenced by curing temperature and type of curing. Liquid or
steam curing or electric heat curing may be used.

A sufficient number of test mixes should be made to assure un-
iformity of strength and modulus of elasticity. Careful selection of ag-
gregates, cement, admixtures and water will improve strength and
modulus of elasticity and will also reduce shrinkage and creep. Soft
aggregates and poor sands should be avoided. Creep and shrinkage da-
ta for concrete mixes should be available or should be determined by
tests.

It is better not to use corrosive admixtures such as calcium chlo-
ride or those containing substantial chlorides, nitrates, sulfates and
fluorides. Water-reducing admixtures which improve concrete resis-
tance to environmental effects, such as de-icing salts and freeze and
thaw actions are highly desirable. However, their use should be rigidly
controlled in order not to increase undesirable variations in strength
and modulus of elasticity of the concrete.

84



Mixes should be designed to minimize creep and shrinkage. Re-
liable data on the potential of the mix in terms of strength gain and
creep and shrinkage performance should be used as a basis for im-
proved design parameters.

VOCABULARY NOTES
normal weight concrete oObIuHBIN OETOH
lightweight concrete nérkuii 6eToH
slump omoszanue rpyHTa, OMOI3EHb
Curing BeIACpKKA
Creep MOJI3Yy4CCThb

EXERCISES
I. Give the Russian equivalents for the following terms:

concrete; prestressed concrete; precast concrete; mix proportion-
ing; lightweight concrete; aggregate; cement; admixtures; strength;
sand; elasticity.

I1. Put up questions to the following sentences:

1. Quality of a concrete is of great importance for modern con-
struction.

2. Different statistical methods must be used to evaluate con-
crete mixes.

3. The results will be influenced by curing temperature and type
of curing.

4. Careful selection of aggregates, cement, admixtures and water
will improve strength, modulus of elasticity and will reduce the shrin-
kage and creep.

5. Water-reducing admixtures are highly desirable.

[11. Make up a brief summary of the text.
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ADMIXTURES FOR CONCRETE

Concrete can sometimes be improved by an admixture added to
the cement, aggregates, and water to modify one or more of the prop-
erties of the mix. Admixtures are not magic powders that can be added
indiscriminately to poor concrete mixes to make good concrete. Nei-
ther can it be assumed that they will necessarily make good concrete
better. The right admixture for the job must be used if the admixture is
to do more good than harm. When a change is made to improve one
property of concrete, some other properties will be affected, frequent-
ly adversely. Principal admixtures are:

1) air-entraining agents,

2) water-reducing admixtures.

Perhaps the most widely used admixtures are air-entraining
agents. Air entrainment is used to improve the resistance of concrete
to damage from freezing and thawing. It also makes concrete slabs
much more resistant to scaling where salts are used for de-icing. It
makes the mix more workable, or at least more cohesive. It permits a
substantial reduction in the water requirement, and consequently the
cement content in mass concrete, and has helped with the temperature
problem by reducing the amount of heat generated during setting of
the cement. Air entrainment is generally considered to be the greatest
advance in concrete technology in recent years.

Air-entraining admixtures. The materials used as air-entraining
agents include vinyl resin and tall oil, the latter a by-product of the pa-
per industry. Both are derived from southern pine trees. Petroleum by-
products and other materials are sometimes used. These materials have
generally been treated by an alkali to form a salt or soap.

Normally, the amount of air entrained should be about 9 per cent
of the mortar portion of the mix. The amount of air, expressed as a
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percentage of the entire mix, will of course be less than this. In a con-
ventional mix with up to 1,5 in. aggregate, 4 to 5 per cent of air is
usually sought. For best durability the air bubbles should be small,
ranging from about 0,001 to 0,003 in. in diameter. They should be less
than 0,01 in. apart, yet not interconnected.

Air entrainment has improved the resistance of concrete to frost
action to an amazing degree in laboratory tests. Air-entraining con-
crete seems to be performing satisfactorily in the field, although there
has been some scaling and freeze-thaw damage in severe exposures. It
Is an oversimplification to say that if air entrainment is used there will
be no scaling or freeze-thaw deterioration. Also necessary are durable
aggregates and good proportions — a low water/cement ratio and a ce-
ment content that will give adequate strength when freezing occurs.

The principal disadvantage of air entrainment is that it reduces
the strength of most mixes and is harmful to other properties, such as
abrasion resistance, which depend on strength. For normal mixes, 4 to
5 per cent of entrained air will result in a strength reduction of about
20 per cent. In lean mixes, air entrainment may not reduce the
strength; in fact it may increase it.

Water-reducing admixtures. Use of water-reducing admixtures
has expanded rapidly in the past few years. The name comes from the
ability of these additives to reduce the mixing water required. Also
they generally increase strength and they may make it possible to meet
a strength requirement that could not otherwise be met with the ce-
ment and aggregate at hand.

In their basic formulation, these materials usually retard the set
of the concrete. This property is useful in warm-weather construction
to delay the initial set and help prevent cold joints. Some state high-
way departments specify retarders in bridge decks so that the concrete
will remain plastic until all of it is in place, thus preventing cracks as
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the forms sag under the gradually increasing weight of the concrete
deposited during the pour. The admixture manufacturer may modify
the basic formulation with accelerators and other additives to change
the setting time and other properties.

VOCABULARY NOTES
admixture npumecs; 1o0aBka
aggregate 3anoJIHUTEND
bubble ny3sipék; pakopuna (B MeTaiLIC)
degree crenenp; rpamyc
to assume npuHUMATH Ha CeOs; TOMYCKATh
entrainment norpysxeHue; MPOHUKHOBEHUE
cohesive crmocoOHBIN K CLEIICHUIO; CBA3YIOMIUI
to thaw tasTs
scaling oOpa3oBaHue OKAJIMHBI, OTCIIANBAHNE
to occur ciy4arbcsi, IPOUCXOTUTh
lean cxynHbI
additive npucanaka; nodaBka
retarder 3amemurens
to prevent npegorBpalaTh; IPeIOXpaHATh
to result in umeTh pe3yapTaToM
to result from mpoucxoauTh B pe3ynpTare, MPOUCTEKATh

EXERCISES
|. Translate into Russian:

1. Water-reducing admixtures can be used for achieving the de-
sired effects.

2. This admixture improves one property of concrete only.

3. It permits an essential reduction in water requirement.

4. These materials have generally been treated by an alkali.
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5. Increase the cement content of the mix!
6. It makes the mix more workable.
7. In some mixes air entrainment will reduce the strength.
8. These materials usually retard the setting of the concrete.
I1. Answer the questions:
1. Speak about the limitations in using admixtures for concrete.
2. Which are the two basic groups of admixtures?
3. Which are the effects of air entrainment?
4. Name some materials used as air-entraining agents.
5. Describe some disadvantages of air entrainment.
6. What effect do water-reducing admixtures have?
I1l. Translate the text into Russian in written form and make a back
translation orally.

GAS CONCRETE

Lime and silica are ground together to very fine limits. The sili-
ceous material can vary considerably in its composition. Much use is
made of such waste materials as fly ash from power stations, shale
ash, blast furnace slag, as well as natural pozzolana, pumice, etc.

The degree of foaming in the gas concrete, and thus its specific
gravity, is determined by the amount of alumina powder or other agent
added. The practical limits of the final density are between 13 and
90 Ib. per cu ft. If the gas concrete is allowed to harden on its own, it
usually takes about three weeks before the final strength is achieved. It
IS more customary to accelerate the setting of the gas concrete by
steam hardening it in autoclaves with superheated steam at about
140 Ib. per sg. in. The steam hardening process takes about 15-20 hr.

Gas concrete can be used as thermally insulating floor screeds or
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as an additional thermally insulating layer on top of a concrete roof.

The density of the gas concrete mix can be varied according to
the degree of thermal insulation required, but at the same time it must
not be forgotten that the lower density grades, that have the highest
degree of insulation, are also the softest.

Air-cured gas concrete can be used for the manufacture of spe-
cial components for the refrigeration industry. Such blocks are cast to
special dimensions.

Gas concrete can be cast horizontally to form room-sized outer
wall units. It is possible to incorporate electric conduit pipes, piping
for the cold and hot water systems and also drainage pipes. The units
usually include windows and doors, and are reinforced by embedding
steel mesh in the mix.

Cast gas concrete is often used as the thermally insulating layer
in “sandwich wall” units.

Gas concrete is often used as a thermally insulating layer when
casting buildings by a continuous casting technique.

VOCABULARY NOTES
silica kpemHumii
siliceous kpemMHUCTBIH
fly ash neryugas 3071a
blast furnace slag nomennbIi mIIaK
pumice mem3a
foam nena
foaming menoo6pazoBanue
density mioTHOCTH
cure ByJIKaHU3alUs, BeIICpKUBaHUE (OeTOHA)
cast 1uTh, OTJIMBATH (METAJLN)

to incorporate coequHATH; IOMEIIATh, BKJIIOYATh
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to embed 3anuBaTh; BCTAaBIIATH; BHEAPATH

mesh otBepcTHe, suciika

EXERCISES
|. Read the text and answer the following questions:
1. Which materials are used for the production of gas concrete?
2. How can the setting of gas concrete be accelerated?
3. Can you name the main purposes for which air hardening gas
concrete is used?
4. Where can gas concrete be successfully used?
5. What can you say about cast gas concrete?
I1. Ask questions to which the words printed in italics are the answers:
1. Steam hardening accelerates the setting of gas concrete.
2. Gas concrete can be sawn into all desired shapes.
3. After foaming the material is treated in autoclaves.
4. Experts watched the process.
5. The strength of concrete depends on several factors.
6. The architect’s design necessitated the laying of pipes.
7. These concrete blocks come from a modern factory.

THE STRUCTURAL USE OF PLASTICS IN BUILDING

During the past decade the plastics industry all over the world has
expanded at a phenomenal rate. Various developments have taken place,
resulting in the introduction of new and increasingly better plastics mate-
rials. The use of plastics in building is at present confined mainly to the
non-load-bearing elements. Considerable interest is focused now on
structural and semi-structural applications, in many of which plastics of-
fer advantages which are not possible with other building materials.

91



In Canada a garden shelter recently built in Strathcona Park
aroused a considerable amount of interest. It was designed as a dome
in reinforced polyesters, with overhangs on all four sides. It is sup-
ported at four corners only. The overall dome dimensions are 54 ft.
and the height is 16 ft. The dome consists of thin-skin sections rein-
forced with ribs, which are integrally molded with each unit. The sec-
tions were epoxy bounded and bolted on the site. The material used
was a fire-resistant polyester resin reinforced with a laminate. The to-
tal weight of this structure was 3,000 Ib. It proved to be remarkably
rigid and shortly after the erection resisted an 80 M.P.H. gale without
any ill effects.

Current trends put a special emphasis on membrane structures in
which bending is either minimized or eliminated entirely. A typical
example is a hyperbolic parabolic. A special mention must be made of
the studies at the Massachusetts Institute of Technology on the struc-
tural use of prefabricated plastics hyperbolic parabolic structural
sandwich panels in the construction of an elementary school.

It is quite possible that during the next few years some new
structural systems will be developed for which plastics will be even
more suitable. This review can be concluded with the statement that
plastics, so often called the materials of the future, already influence
to a considerable extent contemporary architecture.

VOCABULARY NOTES
to confine orpannumnBaTh
load Harpyska
bearing omopHsIii; HecyIuit
to mould ¢popmoBath; oTIMBaTH
resin cmouta; kaHu}oIIb

rigid >xecTkuii; yCTOWIMBBIN

92



to bend usrubars; crudaTs

semi mouty....(TiepBas 94acTh CJIOXKHBIX CJIOB)
dome kyrmoir; cBoA

overhang HaBucaTh; CBEIINBATH(Cs)

to bond cBs3bIBaTh; COEMUHATE; CIEINIATE
to eliminate ycTpaHsTh; HCKIIOYATh
contemporary coBpeMeHHbIN

EXERCISES
|. Read the text and translate it. Discuss what you have learned from it.
I1. Translate into Russian:

1. Plastics can be used in this case.

2. This engineer will not be able to find the suitable method.

3. Why do you want to reinforce the dome?

4. This material is to be used for structural purposes.

5. Why has he not been allowed to buy those prefabricated units?

6. These advantages are to be considered.

7. Such elements cannot have been used.
[11. Get ready to retell the text and make reports on the use of modern
plastics in industry.

PRESTRESSED CONCRETE STRUCTURES
STRUCTURES
A structure is the part of a building that carries its weight, and
for at least half of the world’s civil engineers, structures are most of

civil engineering. We should also remember that anything built is a

structure. (From an aero plane engineer’s point of view, an aero plane

93



also is a structure.) A structure may be a dwelling house, or a pyramid
in Egypt, or a dam built by beavers across a Canadian river. A build-
ing is a structure with a roof and much of civil engineering structural
design is the design of building structures. The building as a whole is
designed by an architect, particularly in a densely populated area.
Every structural design includes the foundation design. The structural
design itself includes two different tasks, the design of the structure, in
which the sizes and locations of the main members are settled, and the
analysis of this structure by mathematical or graphical methods or
both, to work out how the loads pass through the structure with the
particular members chosen. For a common structure, such as a build-
ing frame, many methods have been developed for analysis, so that
the design and analysis will be relatively easy and may need to be per-
formed only once or twice.

But for any unusual structure the tasks of design and analysis
will have to be repeated many times until, after many calculations, a
design has been found, that is, strong, stable and lasting. For the typi-
cal multi-storey structure in a city, whether it is to be used for offices
or dwellings, the most important member which the engineer designs
is the floor — for two reasons: it repeats all the way up the building,
and it has the greatest effect on the dead load of the building.

VOCABULARY NOTES
structure KOHCTPYKLMS; COOPYKEHUE; CTPOCHUE
to carry BeLIEpKUBATH
dwelling house >xwusoit mom
dam mamb6a
dense mIoTHBIH
load (dead, live) marpyska (rmoctosiHHas, IepeMeHHAa)
strong npoYHbIN
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stable ycroitunBbrit

lasting pouTenbHbIIH

EXERCISES
I. Find the English equivalents for the following Russian words:
3[JaHUE; BEC; CTPOUTEIIbHBIN MPOEKT; MO0 KPAMHEN MEpPE; MIOTHO
3aCEJIEHHBIE TEPPUTOPUM; pPa3Mep; PACHOJIONKEHUE; OTHOCUTEIBHO;
OJVH pa3; ABAXKIbI; pACYEThl; MHOTOITAXXHASA KOHCTPYKLIUSL.
I1. Name the part of speech of the following words:
building; structural; is designed; includes; mathematical; graphi-
cal; relatively; may; calculations; greatest.
[11. Put up 5 questions to the text.
IV. Make up a summery of the text (using questions of ex. IlI).

REASONS FOR PRESTRESSING

The development of reinforced-concrete construction has been
very rapid. Its application in engineering structures and buildings be-
gan toward the end of nineteenth century. Within the period of about
50 years, it has reached a high qualitative level and applied to the most
important engineering structures.

Up to present, steel construction, rather than reinforced con-
crete, has succeeded in holding the field of long-span bridges and
other long-span engineering structures. The main reasons why rein-
forced concrete has been lagged behind steel structures may be
found in the following:

a) The dead load of structure increases with the length of the
span. This causes a sharp drop in economic efficiency of the structure
when a certain length of span is exceeded.
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b) Materials cannot be used efficiently in reinforced-concrete
members subjected to bending. The use of high-strength reinforcing
steel in unprestressed reinforced concrete is limited because of the
considerable elongation of the steel under high tensile stresses. No
economy can be achieved by applying high- strength steel in conven-
tional reinforced concrete.

¢) One of the fundamental principles of conventional reinforced-
concrete theory is the proper transmission of stresses from concrete to
steel so that the steel may be considered as an incorporated part of the
concrete section.

In view of the consideration outlined above, steel structures are
in a privileged position in the field of long-span construction, and
reinforced-concrete structures of conventional design are unable to
compete with them. To place reinforced-concrete construction in a
wider competition with steel construction, it has been necessary to de-
velop new ideas and systems for the application of reinforced concrete
which are more economical and technically more refined than those
previously used. One of these ideas was prestressing. Although not
very new idea (the first attempts to apply prestressing were made in
1886), prestressing was not applied successfully in early days of its
development. First of all, as the physical properties of concrete, such
as shrinkage, plastic flow, etc. were unknown and compression
strength was then less than 3,000 psi.

PRINCIPLES OF PRESTRESSING
The basic principle of prestressing is the induction of stresses

in a concrete member before the dead and live loads are applied, so
that these stresses act in the opposite direction to those developed
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by loading (dead, live, temperature). When the loads are applied, the
resulting stresses from loading will be superposed on the pre-
stresses. In this manner a more economical stress distribution over
the cross section is obtained, and cracking in the tension face of the
member can be better controlled.

Prestressing converts a concrete structure into a more homoge-
neous state with improved elastic capacity; the stresses and deforma-
tions caused by load can be computed quantitatively and qualitatively
with satisfactory accuracy.

Another important advantage of prestressing is that, if the de-
sign load on the prestressed member is exceeded and cracks occur,
the latter will be closed when the excess load is removed. Thus, as
compared to conventional reinforced-concrete structures, mainten-
ance costs are considerably reduced and the life of the structure is
increased. So it is obvious that prestressed reinforced-concrete
structures are now able to compete with steel structures in wide
range of spans and applications.

VOCABULARY NOTES
prestressing npeaBapuTenbHOE HaNpshkeHKUE (OETOHA)
span nposner
long-span (beam) nounnas Ganka
load Harpyska
dead load mocrosiHHas Harpy3ka
live load mepemennas Harpyska
Stress HanpsKeHue
tensile stress pactsaruBaromiee HanpsHKCHUE
shrinkage ycanka
plastic flow miacTuueckoe TeueHue
to compress cxumarthb
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compression strength cuna cxxatus

to superpose coBmelaTh; HaKIaAbIBaTh (OJIHY BEIIb HA JPYTYIO)
to crack oOpa3oBbIBaTh TPEIIUHY

cracking pactpeckuBaHue

elastic capacity MOIIHOCTh Ha PaCTSIKCHHE

excess load meperpyska

EXERCISES
1. Read the texts “Reasons of Prestressing” and “Principles of Pre-
stressing”. Translate them into Russian.

I1. Answer the following questions:

1. When did the application of reinforced-concrete structures be-
gin?

2. What are the main reasons for using steel structures?

3. Why was it necessary to develop new ideas and systems?

4. What are the principles of prestressing?

5. What is the main advantage of prestressing?

I11. Make the following sentences simple.

1. Up to present, steel constructions, rather than reinforced con-
crete, have succeeded in holding the field of long-span bridges and
other long-span engineering structures.

2. The use of high strength reinforcing steel in unprestressed
reinforced concrete is limited because of the considerable elongation
of the steel under high tensile stresses.

3. One of the fundamental principles of conventional reinforced-
concrete theory is the proper transmission of stresses from concrete to
steel so that the steel may be considered as an incorporated part of the
concrete section.
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SYSTEMS AND METHODS OF PRESTRESSING

The classifications often used in existing literature on pre-
stressed structures are sometimes based on the methods used to trans-
fer the stretching forces from steel to concrete, and are even based on
the techniques used in tensioning and anchoring the prestressed rein-
forcement. Such methods of classification are not completely suitable.
A more desirable method of classification would be based on the static
carrying action of the prestressed structure. According to this method
of classification two different groups of prestressed structures may be
distinguished:

a) prestressed beams, arch beams, slabs, shells;

b) prestressed trussed beams, trussed arch beams, trussed girders
and open-spandrel arches.

In the first group, the prestressed steel reinforcing is a properly
incorporated part of the concrete section and is not an independent
structural member. The entire member, with its concrete and steel
components, act statically as a homogeneous structural unit.

In the second group, the pretensioned main steel reinforcing is
not an incorporated part of the concrete section but acts separately as
an independent structural member in a structural system. Such a com-
bined framework, having members of different materials with differ-
ent stiffness, may be considered as a structural system with non-
homogeneous static action.

VOCABULARY NOTES
to transfer mepenocurs, mepeaBaTh, IepeMeIiaTh
stretching force cuna HaTsOKEHUS
tensioning HampsHkeHHUE
beam Ganka
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arch beam apounas Ganka

trussed beam mmpenrensHas O0anka

shell pakoBuHa; Koxyx

slab manens

trussed girder mmpenreasHas gpepma
open-spandrel arch ckBo3noe HamapoyHOE CTpPOCHUE
framework kapkac

stiff >xkecTkmit

stiffness xecTkocTh

EXERCISES
I. Translate the following text.
I1. Annotate the text in Russian.

HOW PRESTRESSED CONCRETE WORKS

What happens when any beam carries a load? It bends and its center
sags lower than its ends. Thus the bottom fibers are stretched while the
top fibers are compressed. Since concrete resists compression well, the
designer puts enough of it in the top to absorb all the compression safely.
On the other hand, since the concrete has very little tensile strength — but
steel has a lot — he inserts steel bars to take care of tensile stresses.

The trouble is that concrete shrinks as it hardens. The reinforcing
bars, however, do not shorten much and consequently offer resistance
to the concrete shrinkage, actually putting the bars in compression.
When the concrete is loaded, the load causes considerable tension in
the reinforcement. Since this reinforcement started out with a slight
compression, and then in turn is subjected to considerable tension, it is
obvious that its change in lengths is of such magnitude that the con-
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crete cannot usually follow; it cracks.

In prestressing, concrete’s virtue of high compressive strength is
used to compensate for its lack of tensile strength through a very dif-
ferent concept in the use of reinforcing steel.

Steel wires are strung through a concrete beam, for example, are
stretched and then anchored at the ends of the beam when the concrete
is hard, to put a “squeeze” on the beam. The wires either are strung
through a hole in the beam provided by a mold, and are tensioned
against the end of the beam (we shall call this process post-tensioning),
or else they are stretched first and held by some anchorage, after which
the concrete is poured around them. When the concrete is hard, the
wires are cut and the ends of the wires return to their original shape
outside the beam — because the stress is relieved there — and act as
wedges to help hold the wires bonded to the concrete in tension.

In prestressing, the concrete in the beam is squeezed so that it is
always in compression, and any tensile stresses that might appear due
to loading, and cause cracks, are automatically canceled out. The ap-
plication of the stresses before the beam is loaded is the basis for the
name “prestressed concrete”.

The advantages of prestressed concrete are:

a) it is economical of materials due to the use of higher steel and
concrete stresses;

b) it eliminates cracks because the concrete is always in com-
pression;

c) it permits less depth of beam as related to the span, and hence
gives more headroom (this is especially important with bridges and
airplane hangars);

d) beams do not have to be cast at the site in one form, but may
be cast in small sections or blocks at the factory with reinforcing wires
threaded through them. When the wires are stressed, the small units
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are brought together like one large beam;

e) it develops remarkable resistance to shear stresses. In one case
Its resistance to this shearing action was 800 psi.

The items which contribute most to the higher cost of making
prestressed concrete in comparison with regular reinforced concrete
are the special form-work and devices required to anchor the pre-
stressing steel on the ends of the beam, and the cost of the actual pre-
stressing operation in the field.

VOCABULARY NOTES
beam 6anka, Opyc, nepekiiaauHa
to bend u3rudars, crudars
t0 sag mpoBHCaTh; MIPOrUOATHCS
to stretch pactsruBarbes; mpocTUpaThes
to compress cxxumarhb
tensile stress pacrsruBatoiee HaNPsKCHUE
tension HampspKeHHUE; pacTsHKEHUE; HATSHKEHUE
magnitude BennuunHa, pa3mep; 3HaucHUE (IHPpPoBOEL)
virtue cuna neiicTBus
to string moxBemmMBaThH MPOBOIA
to anchor 3akpernsaTeh
squeeze cxaTve; cIaBIIMBaHNE
to pour oTnuBaTthk; 3aMMBaTh (OET. CMECH)
to relieve BeimyckaTh (ra3); MoHWXaTh (JIaBJICHNUE)
formwork omany0ka
shear cpeszanue, cpe3

EXERCISES
|. Read the text, translate it into Russian.
I1. Discuss the advantages of prestressed concrete.
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PRESTRESSED BEAMS, ARCH BEAMS, SLABS
AND SHELLS

The prestressing of these structural systems may be achieved in
two ways:

a) Pretensioning of the reinforcing before the concrete is hardened.

The steel is tensioned against exterior anchors and embedded in
fresh concrete. When, after certain, curing process, the concrete is suf-
ficiently hardened to carry the stretching forces, the steel is released
from the prestressing bed, thus inducing compressive stresses in the
concrete as a result of the bond between the embedded steel and con-
Crete.

b) Pretensioning of the reinforcing after the concrete is hardened.

The prestressing wires or cables are pulled through ducts or
grooves left for them in the concrete member or are surrounded by a
sheath of thin sheet metal before the concrete is placed, in order to
prevent bond prior to pretensioning.

When the concrete is hardened sufficiently, the wires or cables
are tensioned by jacks acting against the ends of the concrete member.
During the pretensioning the wires or cables are held in predetermined
positions by means of special spacers. After the prestressing load is
applied to the cables or wires, they are grouted in under high pressure
for protection against corrosion and to establish bond.

Economic consideration. The economy of various structures for
a given span and live load depends primarily on the dead load of the
structure, the total coast of materials used, the man-hours required for
construction, and the cost of maintenance.
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VOCABULARY NOTES
hard >xecTkuii, TBepablii
to harden 3aTBepaeBaTh
to embed BcTaBATh; BHEAPSATH; MOHTHPOBATH
curing(concrete) Boiaep:kuBanue (0eTOHA)
bond cBs3p; coenuuenue; criemieHne
duct xaHan (1 apMaTypsl)
groove »xeno0oK; ma3
jack momkpar
spacer pacrnopka
grout pactBop

EXERCISES
I. Answer the following questions:

1. What different groups of prestressed structures do you know?

2. What is the main difference between them?

3. How is the prestressing of the beams, arch beams slabs and
shells achieved?

4. What are the main economic considerations of prestressing?
I1. Make a brief summary of the text.

BUILDING INDUSTRY

Building is the process of constructing buildings as distinct
form of the art of science of designing buildings, which is archi-
tecture.

The building industry has developed from the process of using
natural materials for building simple shelters in early times to the
complex industrial process of modern times. Many of the materials
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used today are made in factories and are often partly put together be-
fore they even reach the building site.

Large Modern Buildings. When we look at the buildings
around us we may put them into two groups: large commercial, indus-
trial, of institutional buildings, and the smaller, residential buildings in
which many people live.

The large buildings of the first kind may be “high rise” build-
ings, which in extreme cases can be described as “skyscrapers”.
There are special techniques used in building skyscrapers. Other
large buildings such as factories, warehouses, schools, and hospit-
als also have to be built of materials that will bear heavy weights.
Often it is desirable to produce spaces inside without posts or sup-
porting walls. Arches, called trusses, are used to span the area to be
left open. These may be made of wood, metal, or reinforced con-
crete. Concrete is a material used frequently in modern buildings,
especially this kind of large commercial building. Another way to
span a large space is to use a dome, which may be made of plastic
or glass, as well as concrete or metal.

VOCABULARY NOTES
building materials crpoutensHbic MaTepraIbI
natural materials mpupoaabie MaTeprabl
commercial buildings Toprossie 3nanus
industrial buildings npomeinieHHbIe 30aHAS
residential buildings »xusie 3qanus
high-rise buildings BeicoTHbIe 3maHNs
skyscraper ne6ockpéo
to bear (bore, born) BeigepxuBaTh Harpy3Ky
post croiika
supporting walls Hecymue cTeHbI
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arch apka

truss ¢pepma

span nponer

dome kyrmou
plastic miactmacca

EXERCISES
L. Read the text “Large Modern Buildings” and answer the following
questions:

1. What is a building?

2. What was the beginning of building industry?

3. What are the main two groups of large modern buildings?

4. What are the specific features in constructing “high-rise”
buildings?
I1. Make up the summary of the text.

BUILDING HOUSES

The ordinary houses which many of us live in appear to be com-
paratively small and simple, and you might not realize how many dif-
ferent people have been employed to build them.

The outer “shell” of the house may be made of brick, wood, or
stone, but that may not be what is actually holding the building up.

In order to understand how a house is built we must start at the
beginning.

When a building contractor is asked to put up a building, he
must first look at the site, choose the people who are going to work for
him, and plan a schedule of work so that he knows which people
should be on the site at the right time.
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Some of the people needed to build a house are bricklayers,
plasterers, carpenters, plumbers, electricians, painters, and roofers,
as well as all the laborers who help them. When you have so many
people working together in a small space you must not have they
getting in each other’s way and they must not be waiting about on
the site with no work to do because someone else has not finished
his job on time.

Foundations. The first thing to do is to level the ground and
make the foundations. These are usually made of concrete which is
poured into trenches dug in the ground. They have to be strong
enough to hold up the building, and so it is important to prevent
them from cracking or shifting. While the foundations are being
built, the main drains must be laid to connect up the public sewers.

A timber-framed building has concrete foundation walls on top
of a “footing” of concrete, and then timber “sills” which are anc-
hored to the concrete while it is still wet. In brick-built houses the
layers of bricks start on top of the concrete foundations. The first
layers or courses of bricks must be built very carefully, for the
whole house will rest on them.

It is important to prevent dampness coming up from the
ground into the house, and so all houses have to have a damp-proof
layer built into them. In brick- built houses this is a layer of water-
proof material put into the brickwork when it reaches about 15 cen-
timeters (6 inches) high, in timber-framed houses the waterproof
material must go in the layer of concrete, and in all houses it must
be incorporated into the floor when it is being laid. The floor of the
house will be made of a layer of rubble, gravel, or stones, covered
with concrete.

Building the walls. Once the foundations and floor are com-
plete, the main part of the house can be built up. In timber-framed
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houses the main supporting joists are sometimes made of steel or
reinforced concrete. Heavy timbers must be used for supporting the
roof and stairs and for door and window frames; for the rest of the
structure lighter timber is used. In brick-built houses the walls are
built up in double layers and the wooden framework for doors and
windows, as well as the wooden joists for the floors, are incorpo-
rated as work goes on. As the house rises it is necessary to provide
scaffolding and platforms for the workers to stand on. This is made
of steel tubing with planks laid across, ladders to go up and down,
and hoists to lift up the building materials.

Roofing. The roof of the house may be flat or sloping. Rafters
of wood are laid across, which are then covered with slates or tiles.
In some places they are called shingles. They may be made of any
material that is waterproof, including clay, concrete, metal, and as-
bestos. They are laid so that they overlap and let the water run off.

A timber-framed house must be covered with timber, bricks, or
some other covering to finish the walls. There will also probably be
an insulating layer of, for instance, fiberglass, to keep the house
warm and dry. This will be put in between the living space and the
roof to prevent heat escaping upwards. Brick-built houses have insu-
lation put in the cavity between the walls and below the roof.

Finishing the inside. When the outer shell is complete, work
can begin inside of the house. The walls are usually lined with plas-
ter. Later it will be painted or papered for decoration; wet plaster
must be given a few weeks to dry out before that can be done. Plas-
tering must be carefully timed to fit in with the work of the plumb-
ers and electricians.

Plumbers lay pipes for the water supply, heating system (in-
cluding gas pipes where they are needed), and drainage. They also
have to fix the drainage pipes on the outside of the house, which
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will join up to the drains and sewers, and put in the bathroom and
kitchen fittings to which the pipes are connected. Most of these
pipes have to be hidden from view in the finished house and so
some of them will be fixed so that they are behind the plaster after it
has been applied, and some will be under the floorboards. Similarly,
the electric wires and fittings will mostly be embedded in plaster or
laid under the floors. Sometimes the wires are encased in plastic
tubes which are laid around the edge of the floors and window
frames. The plumber and electrician also work together in installing
such things as central-heating boilers.

At the same time, carpenters will be working inside the house
finishing the wooden floors, staircases, window frames and doors,
as well as fitting cupboards. Last of all, the painters and decorators
come in to paint the house inside and out.

VOCABULARY NOTES
site crpouTenpHas MIoMIaAKa
bricklayer kamenmmk
plasterer mrykaTyp
carpenter rmoTHUK
plamber BomonpoBo unK
electrician amextpuk
painter masp
roofer xpoBebIIHK
labourer patouwmii
cracking pactpecknBanme
shifting casur, cMmemeHne
to anchor ckperuiare, pukcupoBarthb
damp-proof layer Brarocroiikuii cioi
joist 6pyc, Oanka
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heavy timber tBepzabie mopoabl AepeBa
light timber msrkue mopobl nepesa
scaffolding neca, Bo3BeacHuUE J1eCOB
hoist mogbpemMHOE yCTPORCTBO

flat roof miockas kpsima

sloping roof mokaras kpebiira

rafter crpomnuio, 0anka, OpeBHO

slate mudep, mmdepHas mTKa

tile vepenmna, xadennb

shingle xpoBenbHas ApaHKa, TOHKAs TOCKa
cavity mycrora (BHyTpH 4ero-iuoo)

fitting ycranoBka, cOopka, MOHTaxX

EXERCISES
1. Read the text “Building Houses” and translate it. Pay attention to
the usage of the terms.
I1. Read the list of main building professions and explain what each of
them does in building the house:

bricklayer

plasterer

carpenter

plumber

electrician

painter

roofer
I11. Read and translate the following compound words and combina-
tions of words. Use them in your own sentences.

Brick-built house; timber-framed building; damp-proof layer;
waterproof material; brickwork; wooden framework; central-heating
boiler.
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IV. Retell the text according to the following plan:
1. The beginning of house construction.
2. Foundation construction.
3. Building the walls.
4. Roofing.
5. Finishing the inside.

FOUNDATIONS

A building has two main parts, the substructure (the part below
ground) and the superstructure (the part above ground). The substruc-
ture is usually called the foundation and includes the basement walls
even though these may extend above the ground.

Both the substructure and superstructure help to support the load
(weight) of the building. The dead load of a building is the total
weight of all its parts. The live load is the weight of the furniture,
equipment, stored material, and occupants of a building. In some re-
gions, the wind load of a building is important if the structure is to
withstand storms. The snow load may also be an important factor. In
some areas, buildings have to be constructed to withstand earthquake
shocks.

The purpose of foundation is to carry the load of structure and
spread it over a greater area, evenly and without undue settlement, to
the ground beneath. They carry both dead and live loads. There are
three main types of foundations: (1) spread, (2) pier, and (3) pile.

Spread foundations are long slabs of reinforced concrete that ex-
tend beyond the outer edges of the building. Such foundations are not
as firm as those based on solid rock. The footing areas in contact with
the soil must be of sufficient size to spread the load safely over the
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soil and to avoid excessive or uneven settlement. Any such settlement
would cause walls to crack or doors to bind.

Pier foundations are heavy columns of concrete that go down
through the loose topsoil to a bed of firm rock. This bed may also be
sand, gravel, or firm clay. If the bed consists of firm clay, the pier is
usually enlarged at the base, to increase the bearing area.

Pile foundations are long, slender columns of steel, concrete, or
wood. Machines called pile drivers hammer them down as deep as 60
meters to a layer of solid soil or rock. Workers can tell when the col-
umns reach their proper depth by the number of blows. The pile driver
needs to drive the columns a few centimeters deeper. These columns
transmit the building load to the supporting soil.

The importance of pile foundations in building and industrial
construction as well as in civil engineering has increased considerably
over recent years. The piles transmit the loads of the structure to deep-
lying, load bearing strata of the subsoil. Today’s modern, large struc-
tures force the civil engineer to develop advanced methods and tech-
niques in order to make sure that the ever increasing and highly con-
centrated loads are safely transferred to the subsoil without causing
settlements.

The significance of pile foundations is reflected in the large
number of pile systems currently available on the market. Depending
on the method of production, piles can be divided into two main types:
cast in-situ concrete piles and prefabricated piles.

Cast in-situ piles are mostly bored piles while precast piles or
prefabricated piles are driven.

Beams, girders, and columns support a building much like
bones support the body. They form the skeleton of the superstructure
and bear the weight of the walls and each floor of the building. Beams
and girders run horizontally. Girders are usually larger than beams.
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Closely spaced beams are called joists, especially in wooden build-
ings. Purlins are small beams that brace ratters or girders and help
provide the structure to support roofs. Beams above window and door
openings are called lintels. Slabs are beams whose width is greater
than their depth.

Columns are heavy vertical supports that carry the load of
beams and girders. Trusses consist of many wood or steel supports
that are connected in triangular patterns. They provide the strength
and rigidity to span large distances with relatively small amounts
of material. Arches are curved supports that usually extend over
openings.

VOCABULARY NOTES
live load nepemennas Harpyska
dead load nocrosiHHas Harpy3ka
spread foundation ymmpenHbii GpyHIaMEHT
pier foundation cron6uareiii hyHIaMEHT
pile foundation cBaiinblii GyHIaAMEHT
girder 0anka; pepma; mporox
joist 6ainika; Opyc
purling oOpemreTnHa; MPoroH
lintel mepempruxa
truss pepma
arch apka

EXERCISES
|. Read the text and translate it.
I1. Put up questions to the following sentences:
1. Foundations carry both the dead and live loads.
2. Spread foundations are long slabs of reinforced concrete be-
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tween the outer edges of the building.
3. Pier foundations go down through the topsoil to a bed of firm
rock.
4. Pile foundations transmit the load to the supporting soil.
[11. Answer the questions to the second part of the text:
1. What is the main function of beam, girder and columns?
2. What is the difference between beam and girder?
3. What is joist? purlin? lintels?
IV. Make up the summary of the text.

BRICKMAKING

Brick is formed in three ways: the soft-mud, stiff-clay, and
pressed brick processes. In the soft-mud process, clay is mixed with
water to form a stiff paste which is then thrown by hand or forced by
machine into wooden or metal box-like molds the size of a brick. Sand
or water is sprinkled on the inside of the molds to keep the clay from
sticking. The sand or water also gives the brick a pleasant finish. Such
bricks are called “sand-struck™ or “water-struck™ bricks. The soft, wet
bricks are removed from the molds for drying. The molds are used
again.

In the stiff-clay process, the ground clay is mixed with water in a
long trough containing a revolving shaft with blades. The blades mix
the clay with water as they revolve and at the same time push it for-
ward into an extrusion machine. This forces it through a rectangular
opening in the same way as toothpaste is squeezed from a tube. It
comes out, or is extruded, in a long bar the length and width of a
brick. A moving belt carries the clay bar to a cutter, which is a metal
frame with a number of wires stretched across it. The wires are spaced
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65 millimeters (2 inches) — the height of a brick — apart. The wires
are brought down on the bar to cut it into bricks, which are then dried.
Bricks formed in this way are known as extruded wire-cut bricks.

In the pressed brick system, the clay is semidry, and is pressed
by heavy machine into metal molds under such high pressure that the
clay particles hold together. Because pressed brick has very little wa-
ter, it needs little drying.

After being formed, both the soft-mud and the stiff-clay bricks
are loaded on to carts on rails and pushed into driers, and then into
kilns to be fired. The driers are long rooms or sheds through which hot
air is forced by large fans. Water must be removed from the bricks be-
fore firing, as a wet brick warp when fired. Drying takes two to three
days and then the bricks are ready for firing.

Until the 17" century a lot of brick-making was carried out in
brick-fields near where the bricks were to be used. The clay was dug
from the field and molded there. It was then fired in a “clamp”, which
a temporary kiln was built of fuel and bricks. The inside of this stack
consisted of unfired bricks and fuel, usually small coals, while the
outside was made of fired bricks. The clamp was then set alight and
allowed to burn itself out. This took several weeks.

In permanent brickyards, an early type of kiln was used. This
was a separate building which, after the unfired bricks stacked inside
it, was closed and the fires lit. The kiln gradually warmed up until the
necessary heat was reached, and after about two days the fire was al-
lowed to die down and the kiln became cool enough for the bricks to
be carried out.

The problem with both the clamps and the early kilns was that they
did not give evenly fired bricks. This meant that the bricks were very va-
riable in quality. Some bricks would have to be re-fired and the cracked
ones would be thrown away. They were also uneconomical with fuel.
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Nowadays kilns usually allow a continuous process. There are
many different types, the most modern of which is the tunnel Kiln.
This kiln is 90 meters (300 feet) or more in length. The fire burns all
the time in a zone about half way through the tunnel. The dried bricks
are drawn slowly through the fire on carts, taking two or three days to
travel the whole length of the tunnel. This speeds up production, is
easily controllable, and economical with fuel.

Materials. Clay is the material most often associated with
bricks, but since the late 19" century other materials have been
used. For example, calcium silicate bricks, sometimes known as
sand-lime bricks, are made by pressing a mixture of moist sand and
lime into brick shape by machine. The bricks are then steamed un-
der high pressure in an autoclave (a sort of giant pressure cooker).
This process produces bricks of an attractive light sandy color
which can be textured and pigmented in a variety of ways.

Pigments and texturing can also add interest to concrete bricks
which are naturally light gray in color. These are made from a mix-
ture of crushed rock and Portland cement mixed together and mois-
tened. The cement sets and hardens to bind the particles of rock to-
gether.

Shape. Not all bricks are completely solid. Some have “frogs”
in them. A frog is a recess in the brick named after the frog in
horse’s hoof. They make it easier to press and fire the bricks and al-
so reduce the weight. Lighter bricks are easier to handle and cheaper
to transport. Nowadays many machine-made bricks have holes in
them for similar reasons. These are called perforated bricks. “Spe-
cials”, as the name suggests, are bricks made for a specific purpose.
They are usually shaped to fit angles and curves or to produce a de-
corative effect. There are various commonly made ones such as

“angled”, “radial”, and “bull-nosed”.
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Color. The color of clay bricks depends on several factors. The
type of clay used, chemicals in the clay, the supply of oxygen while the
bricks are being fired, and the temperature the bricks reach during firing.
The colors range from dark purple to light yellow. The red color of ordi-
nary brick is due to the iron found in most clay. A large amount of iron
gives a bright-red color; reducing the supply of oxygen may give dark-
blue. By adding manganese to the clay a brown color is produced. Clay
combined with lime produces yellow bricks. Facing bricks, to be used in
the outer walls of buildings, can be given a rough or textured surface, or
they may be glazed to add to their attractiveness.

Sand-lime bricks are naturally white, off-white, or pink, depend-
ing on the sand used to make them. By adding pigments, any colors
from pale pastels to dark tones can be produced.

Blocks are essentially oversize bricks — commonly about the
size of six bricks. They may be made of clay or concrete. Clay blocks
are usually hollow; concrete blocks may be solid or hollow. The ad-
vantage of blocks over bricks is that building can be carried out faster
with them.

VOCABULARY NOTES
soft-mud msrkuii pacTBOp
stiff-clay >xectkas rinvHa
pressed brick nmpeccoBanubIif KHpTTUY
mold popma
to sprinkle pa3ops3ruBaTh; MOCHITIATH
trough xemno6
wire-cut-brick nmpoBomounsIii kKupmuy
Kiln neup
sand-lime brick necyano-u3BECTKOBBIM KHPITUY
perforated brick aprpuaterii kupruya
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EXERCISES
I. Read and translate the following text. Annotate it in Russian.
I1. Speak on the three-ways of forming bricks.
I11. Speak about the materials, used for brick-making; different shapes
of bricks; possible colors of bricks.
IV. Make up sentences from the following words:

1. Brick-making — sand — water — are — widely — for — used

2. Heavy machine — is pressed — under — clay — in — pressure —
high

3. Before — from the bricks — water — firing — removed — must be

4. Must be — bricks — carefully — in the wall — arranged — to pro-
duce — good — strength — appearance — high — and
V. Determine the part of speech and the grammatical form of the fol-
lowing words. Translate them into Russian:

1. Construct; construction; constructional feature; construction
site reconstruction; a reconstructed building.

2. Conclude; conclusion; conclusive; inclusively.

3. Require; requirement; required.

4. Undertake; undertaker; undertaking; undertook.

BRICKLAYING

When a wall is built of bricks, the bricks are set in mortar. Mor-
tar usually consists of a mixture of sand and either lime or Portland
cement or, more often, a mixture of the two. Enough water is used in
mixing the mortar to produce a paste in which the bricks can be firmly
bedded. The bricks must be carefully arranged or “bonded” as it is
called, in the wall in order to produce a structure of good strength and
appearance, the pattern of the brickwork depending on the bond which

118



is used. The “pointing”, or finishing, of mortar joints is also given
careful attention since it affects the appearance and the weather resis-
tance of the wall.

Each layer of bricks is called a “course” and the bricklayer has
to be very skillful to keep the courses exactly level and the thickness
of mortar between each course of bricks the same throughout the
length and depth of the wall. The corners of the walls must be abso-
lutely upright or “plumb”.

Nowadays the outer walls of buildings often consist of an outer
and inner wall with a space of about 5 centimeters (2 inches) between
them, the two layers being held together at intervals by small metal
ties. These cavity walls, as they are called, help moisture evaporate
better than solid walls. A layer of insulating material is often put in the
space between the walls to prevent heat escaping from the building.
This is known as “cavity wall insulation”.

When bricks are built in curves, as in arches or curved walls, the
bricklayer has to shape the bricks in order to fit them together. Some-
times quite soft bricks called “rubbers” are used; these can be rubbed
on a hard stone in order to shape them so accurately that they can be
built with thin mortar joints. Work of this type is known as “gauged
brickwork™ and demands great skill.

VOCABULARY NOTES
cavity BmaauHa; MoJoCTh

coarse of brick psg kupnnua
gauged brick nexanpHbIN KUY

EXERCISES
|. Read the following text and retell it keeping close to the text.
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PARTITION WALLING

Partitions, as they are normally called, are internal walls usually
built of the same materials as other types of walling previously de-
scribed. When they are used simply as dividing walls and have only
their own weight to carry, they are termed “non-load bearing” parti-
tions. When, however, they are required to support the weight of the
structure above, they are termed “load bearing” partitions.

“Non-load bearing” partitions are often built of light-weight ma-
terials, such as thin light-weight precast concrete blocks, hollow clay
blocks and timber studding covered with either plasterboard, fiber-
board, match-boarding, plywood, chipboard, resin bonded block-board
or other form of cladding. The construction of a stud partition is used
in a typical timber framed house. Where sound insulation is of the ut-
most importance, as in ordinary houses, even “non-load bearing” par-
titions should be built of bricks or dense precast blocks. Partitions of
light-weight precast concrete blocks and hollow clay blocks have fire-
resisting qualities and contribute to thermal insulation and are, there-
fore widely used.

Stud partitions, although commonly used in former years, are not
so common nowadays, due to mainly to their low resistance against
fire. On the other hand, they contribute quite a great deal to thermal
insulation. Special partitions, for use in toilets etc., are often made of
pressed steel, plastics, asbestos cement, tiles or glass. These are nor-
mally prefabricated and erected in sections and can be easily removed
or re-arranged.

Piers are a particular form of walling, which is either completely
isolated from the other walling or is attached there to. These are often
constructed in brickwork, although they also occur in stonework and
concrete block-work. Attached piers are intended to strengthen the
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walling, usually at those points where a load is being directly sup-
ported. Isolated piers, acting as columns, usually support the weight of
a floor or beam between the walls of the main structure.

EXERCISES
|. Read the following text and note the interesting facts.
I1. Find the Russian equivalents for the following words:

non-load, load-bearing, light-weight precast concrete, plaster
board, fiberboard, match-boarding, plywood, chipboard, resin bonded
block-board, dense precast block, hollow clay block, pressed steel, as-
bestos cement, tile, glass.
[11. Answer the questions:

1. What is a partition?

2. What is the difference between “non-load bearing” and “load
bearing” partitions?

3. What building materials are used for partitions?

4. What building materials are used for thermal insulation in stud
partitions?

5. What is a pier?

6. What types of piers are mentioned in the text? Characterize them.
IV. Give a brief summary of the text.

THE NEW LOOK IN BUILDINGS

Buildings have taken on a new look in the past decade. Metal
and thin-wall back-up with more glass have completely changed
the facades of the new buildings. The construction is more expen-
sive than brick, and the large glass areas increase air conditioning
costs. But people like the new look.
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Until recently masonry was the principal material for the ex-
teriors of buildings. Individual stones or bricks have been laid one
on top of another to express the aesthetic conceptions of architects
since prehistoric times. In recent years there has been some use of
metal for window and door frames.

Before 1946 metal facades were used only to a very limited
degree. In that year the Aluminum Company of America started a
big research program to develop practical methods for the use of
aluminum as a building facade material.

The three basic requirements for a metal-glass fagade are:

a) light-weight,

b) ease-of-erection,

c) weather-tightness.

In 1948 most cities required a spandrel wall having a 4-hr.
fire rating. An 8-in. brick wall would satisfy this requirement, but
brick weighs 120 Ib. per cu. ft. Since light-weight construction
was important, a back-up wall 4 in. thick (either precast or
poured) made of diacrete and cement was developed, weighing 20
Ib. per sqg. ft. compared to 80 Ib. for an 8 in. brick wall. Light-
weight construction, in many instances, brought savings in the
structural frame as well as in building costs.

Ease of erection is important. In most cases, facades made of
metal can and should be erected from the inside of the building,
thus avoiding outside scaffolding. This item can create large sav-
ings in both time and money. Weather conditions become of little
importance, and a minimum of time is lost. This contrasts with
earlier operations which were practically brought to a stop by ad-
verse weather conditions. Since metal frames are light, they can
be handled easily by a few men without resort to expensive
equipment.
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Weather tightness is essential. Joints should be treated to
shed water, and their number kept to a minimum. Generally they
are located at expansion joints, at mullions, and at ceiling and
floor levels. Today panels are mostly one story high and ex-
tended the full width between vertical mullions. Weather-
tightness is generally attained by use of neoprene gaskets or calk-
ing compounds.

There should be no maintenance cost as far as metal-glass
facade is concerned except window cleaning, which deserves con-
sideration. Two methods are commonly used:

1) use of reversible in-swinging windows,

2) use of outside window-washing scaffolding, running up
and down the facade, in which case mullions are designed to pro-
vide guides for the scaffolding and the glass in all windows can be
fixed.

Close cooperation among the architect, engineer and contrac-
tor during the design is essential to achieve greatest economy.
Materials, methods and budgets can be worked out for acceptable
treatment of the facade. The architect, being an artist as well, will
envisage certain shadow lines for his facade treatment and will
justly insist that these be maintained. However, there are many
ways to put the pieces together and still achieve the desired archi-
tectural features. Methods of assembly greatly influence cost.

Increased research by manufacturers is developing improved
methods of shop handling and field erection that create savings in
labor costs. Today there are many manufacturers in the business,
and competition is healthful. The large selection available in de-
sign and color tends to create a greater desire for curtain-wall
construction.
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VOCABULARY NOTES
frame xopmyc; kapkac
facade ¢acan; BHeHIHUI BU/
1o erect coopy»xarb; BO3ABUTraTh
tightness mI0THOCTh; TEPMETHYHOCTh
spandrel wall crenka mogoxonHas
back-up wall orropnast crena
scaffolding neca; Bo3BeneHue 1eCOB
to handle ymparsite; onepupoBathb
to shed pacnpocTpaHnsaTh; IpOIUBAThH
mullion cpenamii GpycoOKk OKOHHOM paMbl
to attain mocturare
gasket (TexH.) mpokiaaka
calking ymmorHenue
(in)swinging window (He)pacraniHoe OKHO
curtain wall monsecHas crena

EXERCISES
|. Read the text; translate into Russian; speak about the advantages of
light-weight construction.
I1. Answer the following questions:

1. How does the weather affect the erection of a building and the
building itself?

2. What can create large savings in both time and money?

I11. Form sentences with the following words and put questions
to these sentences.

1) research — started — has been — year — this — a — program big.

2) this new building — of — may affect — weather conditions — the
erection.

3) window cleaning — only — are — there — two methods — of.
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4) large aluminum panels — the — wants — architect — to use.
IV. Explain the meanings of the following words and use them in the
sentences of your own:

architect, treatment, assembly, business, frame, facade, precast,
light-weight construction.
V. Get ready to retell the text.

HIGH-RISE BUILDING

High-rise building, also called “high-rise”, a multistory
building tall enough to require the use of a system of mechanical
vertical transportation such as elevators. The skyscraper is a very
tall high-rise building.

The first high-rise buildings were constructed in the United
States in the 1880s. They arose in urban areas where increased
land prices and great population densities created a demand for
buildings that rose vertically rather than spread horizontally, thus
occupying less precious land area. High-rise buildings were made
practicable by the use of steel structural frames and glass exterior
sheathing. By the mid-20" century, such buildings had become a
standard feature of the architectural landscape in most countries in
the world.

The foundations of high-rise buildings must sometimes sup-
port very heavy gravity loads, and they usually consist of concrete
piers, piles, or caissons that are sunk into the ground. Beds of sol-
id rock are the most desirable base, but ways have been found to
distribute loads evenly even on relatively soft ground. The most
important factor in the design of high-rise buildings, however, is
the building’s need to withstand the lateral forces imposed by
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winds and potential earthquakes. Most high-rises have frames
made of steel or steel and concrete. Their frames are constructed
of columns (vertical-support members) and beams (horizontal-
support members). Cross-bracing or shear walls may be used to
provide a structural frame with greater lateral rigidity in order to
withstand wind stresses. Even more stable frames use closely
spaced columns at the building’s perimeter, or they use the bun-
dled-tube system, in which a number of framing tubes are bundled
together to form exceptionally rigid columns.

High-rise buildings are enclosed by curtain walls, these are
non-load-bearing sheets of glass, masonry, stone, or metal those
are affixed to the building’s frame through a series of vertical and
horizontal members called mullions and muntins.

The principal means of vertical transport in high-rise is the
elevator. It is moved by an electric motor that raises or lowers the
cab in vertical shaft by means of wire ropes. Each elevator cab is
also engaged by vertical guide tracks and has a flexible electric
cable connected to it that provides power for lighting, door opera-
tion, and signal transmission.

Because of their height and their large occupant popula-
tions, high-rises require the careful provision of life-safety sys-
tems. Fire prevention standards should be strict, and provisions
for adequate means of egress in case of fire, power failure, or
other accident should be provided. Although originally designed
for commercial purposes, many high-rises are now planned for
multiple uses. The combination of office, residential retail, and
hotel space is common.
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VOCABULARY NOTES
dense mIoTHbIM
density mi0THOCTB
structural frame crpouTenbHBIN KapKac
sheathing oOmuBka
gravity load rpaBuranmroHHast Harpy3Ka
pier ycroii; cToao
pile cBas
caisson KeccoH
cross-bracing kpecroBas CBA3b
lateral 6oxoBoii; monepevHbIi
rigid >xecTkuii; yCTOHIHBBIN
rigidity >kecTKOCTb; YCTOMYHUBOCTD
to bundle cBs3biBaTH
curtain wall mHaBecHas creHa
mullion cpennuk
muntin ropobuIek (OKOHHOTO TeperrIeTa)
egress BbIXOJ

retail posamunas Toprosis

EXERCISES

|. Read the text and answer the following questions:

1. What is a high-rise building?

2. When were the first skyscrapers constructed?
3. What kind of foundation can be used in high-rise buildings?
4. What kind of walls was used in construction of high-rises?

I1. Speak on high rise buildings making use of the following words and

word combinations:
first high-rise building
urban areas
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frame

column

beam

curtain walls

elevator

life-safety systems
[11. Put questions to the following sentences:

1. The first skyscraper was built in American city Chicago.

2. Steel was the main structural material for framework.

3. The walls were hung to the skeleton as curtains.

4. The principle means of vertical transport in skyscraper is the
elevator.

5. The first high-rise building was designed for commercial
purposes.
IV. Retell the text using questions and answers of ex. IlI.

GLASS-WALLED SKYSCAPER

Delicate and transparent a narrow shaft of glass 24 stories
high pierces the NEW YORK CITY, mirror like exterior incon-
gruously reflecting its massive opaque skyscraper neighbors.

Its broad, two-story high base keeps surrounding buildings at
a respectable distance. This glass tower was designed to be seen
by the man in the street as well as to capture daylight for interior
illumination.

It is the new headquarters office LEVER BUILDING in New
York.

The building, which is completely air conditioned, contains
21 office floors, plus three floors for mechanical equipment on top.
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A garage in the basement accommodates 50 automobiles. Cross
building area is 289,600 sqg. ft. net office area 131,000 sq. ft.

Street level is occupied by an auditorium seating 200, a
demonstration kitchen, service areas in the rear, including provi-
sion for off-street, loading and a glass-enclosed lobby, with stain-
less steel trim.

Though there are entrances from the three bordering streets,
the lobby is set back on all three sides, leaving space for an arcade
and garden. Building columns outside the lobby thus are exposed
to view from the street. Hence, the structure appears to be stand-
ing on stilts.

The second floor covers the entire lot, except for an open
well directly over the garden. Purpose of the well is to admit day-
light into the interior of the building base.

EXERCISES
|. Read the text and translate it.
I1. Discuss the most interesting facts.

26-STOREY BLOCKS AT WYNDFORD, GLASGOW

Four 26-storey blocks of flats were erected for the Scottish
Special Housing Association at the old Maryhill Barracks site in
Wyndford, Glasgow.

The four identical blocks are the highest dwellings on the site.
They provide 600 dwellings for tenants from all over Glasgow.

The ground floors house stores, water tanks, etc., and on
each floor above there are six dwellings, four single-bedroom flats
and two bedrooms flats.
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Two of the buildings have raft foundations and two piled
foundations. One block was built on a foundation of 195 two-foot
diameter bored piles, 22 ft. deep and sitting on solid rock.

The blocks are of in situ concrete floor and cross-wall con-
struction with precast concrete Italian mosaic-faced cladding panels.

A distinguished feature of the flats is three-foot fins project-
ing from each corner. Adding to the attractive design, fretwork
panels run up the sides of the blocks.

A striking effect has been obtained on the walls of the
ground-floor, where etched plywood has been placed against the
wet concrete to give a grained appearance.

Two eight-person lifts serve all floors in each block and the
flats are centrally heated by electric off-peak storage heaters.

There are also 24 garages, additional parking and landscape
areas, and a fire pumping station.

EXERCISES
I. Read and translate the following text.
I1. Retell the text using questions below as a plan.
1. In what country were 26-storey blocks constructed?
2. How many dwellings do the four identical blocks provide
for tenants?
3. What kind of rooms is there on the ground floor?
4. What types of foundations do the buildings rest upon?
5. What is the distinguished feature of the flats?
6. What can you say about the walls of the ground floor?
7. How are the flats heated?
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NATIONAL THEATRE OF JAPAN

The National Theatre of Japan, in Tokyo, was completed in
October 1966. The design was selected on the basis of a nation-
wide architectural design competition.

The theatre embodies traditional Japanese architectural con-
cepts and resembles the 8" century Shosoin Treasure Hall in Na-
ra. However, instead of the wooden logs which typify its ancient
predecessor, the WNational Theatre features precast concrete
beams with artificial lightweight aggregate. The concrete surface
was sand-blasted, then coated with special chemicals which pro-
duce the stable color of timeworn lumber. Eaves, the wall above
the picture rail, and pillars were processed in the same manner.

The total floor space of the three-storey basement is
286,000 sq. ft. The theatre is equipped with all facilities neces-
sary to the stage traditional classic Japanese theatrical arts, to
train performers, and to collect, preserve and display research
material on the traditional theatrical arts of Japan. The building
houses two separate theatres: the main theatre with a seating ca-
pacity of 1746 and a small theatre with a seating capacity of 630.
Other facilities include library, recording and videotape record-
ing rooms, filming rooms, rehearsal room, control rooms, and
parking lot.

EXERCISES

|. Read the text and follow the information.
[1. Put 5 key questions to the contents of the text.
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ROUND TOWER IN SYDNEY’S AUSTRALIA SQUARE

Constructed a few blocks from Sydney’s beautiful harbor, the
Australia Tower, a 50 storey, 602 ft. high, lightweight concrete office
building, dominates the business section of the city. The tower cost
30.24 million and was completed in 1967.

The tower, 135 ft. in diameter, provides an area of 14,225 sq. ft.
per floor. A circular service core at the center incorporates all servic-
es, including 17 elevators in three banks.

Reinforced lightweight concrete was used for 88 percent of the
project.

The structural spine of the tower consists of 22 exterior columns
with a central service core made like a double-walled chimney con-
nected with 20 radial walls forming 20 cells. Seventeen cells are for
elevator shafts, and three are entrances to the service center core. The
outside diameter of this circular wall system is 61 ft. 6 in.

Reinforced concrete was used throughout fir beams and slabs in
the main system outside the service core.

Precast formwork — to form the outer skin of the columns and
upturned and down-turned spandrel beams — was tied by bolts and
welded stirrups to the monolithic on-site structures, which was cast
against the outer skin. Plywood was used for the inner skin.

This tying-in procedure enabled the precast formwork, finished
in white quartz chip, to become part of the stressed structure in the
same way that reinforcing bars become stressed with the on-site con-
crete.

Lightweight concrete was also used for the basement and plaza
slabs, which did not have expansion or shrinkage joints. The slabs
were cast in three sections with shrinkage gaps for 4 months between
placements. Then gaps were filled.
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The tower’s first five levels are of flat plate construction for ser-
vice flexibility and reduced floor-to-floor height.

EXERCISES
|. Read the text and translate it. Note the main building materials and
structural elements mentioned in the text. Memorize them.
I1. Give definitions of the following words:

reinforced concrete; beam; column; bar; structure; shrinkage;
gap; flexibility.

SCOTLAND’S LARGEST SUPERMARKET

New supermarket was recently opened at Cumbernauld.

The store, which is the largest supermarket in Scotland and the
second largest in the U. K., is the centerpiece of the new Cumbernauld
town shopping precinct.

The supermarket is a completely new answer to the problem of
creating the most pleasant environment possible for busy shoppers.

A new specially designed ceiling has been installed which
creates a sunny and inviting atmosphere, completely outdating the op-
pressive strip lighting generally found in supermarkets.

This, together with new ideas in the whole design and layout of
the public areas, for example, signs indicating the whereabouts of
foodstuffs which can be read by customers from all parts of the build-
ing, will make housewives’ shopping expeditions effortless and har-
monious.

Every part of the 14,500 sq. ft. building, including the snack bar
and the off-sales area, has been designed to ensure the highest stan-
dards of hygiene.
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The construction and the finishes used allow thorough cleaning
and maintenance, and the layout of the building gives freedom of
shopper circulation and flexibility in display.

All the Galbraits shops throughout the Clyde Valley are usually
recognizable as being part of the same organization.

EXERCISES
|. Read the text; translate it into Russian.
I1. Speak about new ideas in the design of the building.

MODERN BRIDGE DESIGNS

There are six basic bridge forms: the beam, the truss, the arch,
the cantilever, the cable-stay, and the suspension. A beam bridge is
made of long timber, metal, or concrete beams anchored at each end.
If the beams are arranged in a lattice, such as a triangle, so that each
shares only a portion of the weight on any part of the structure, the re-
sult is a truss bridge.

An arch bridge has a bowed shape causing the vertical force of
the weight it carries to produce a horizontal outward force at the ends.
It may be constructed of steel, concrete or masonry

A cantilever bridge is formed by self-supporting arms anchored
at and projecting toward one another from the ends; they meet in the
middle of the span where they are connected together or support a
third member.

In a cable-stayed bridge, the roadway is supported by cables at-
tached directly to the supporting tower or towers. This differs from a
suspension bridge where the roadway is suspended from the vertical
cables that are in turn attached to two or more main cables. These
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main cables hang from two towers and have their ends anchored in
bedrock or concrete.

The modern era of bridge building began with the development
of the Bessemer process for converting cast iron into steel. It became
possible to design framed structures with greater ease and flexibility.
Single-piece, rolled steel beams can support spans of 50 to 100 ft.
(15-30 m), depending on the load. Larger, built-up beams are made
for longer spans; a steel box-beam bridge with an 850 ft. (260 m) span
crosses the Rhine at Cologne.

Movable bridges. They are generally constructed over water-
ways where it is impossible or prohibitive to build a fixed bridge
high enough for water traffic to pass under it. The most common
types of movable bridge are the lifting, bascule, and swing bridges.
The lifting bridge, or lift bridge, consists of a rigid frame carrying the
road and resting abutments, over each of which rises a steel-frame
tower. The center span in existing bridges is as long as 585 ft.
(178 m) and is hoisted vertically. The bascule bridge follows the
principle of the ancient drawbridge. It may be in one span or in two
halves meeting at the center. It consists of a rigid structure mounted
at the abutment on a horizontal shaft, about which it swings in a ver-
tical arc. The lower center span of the famous Tower Bridge in Lon-
don is of the double-leaf bascule type. Because of the need for large
counterweights and the stress on hoisting machinery, bascule bridge
spans are limited to about 250 ft. (75 m). The swing bridge is usually
mounted on a pier in midstream and swung parallel to the stream to
allow water passage.

Military bridges. In wartime, where the means of crossing a
stream or river is lacking or a bridge has been destroyed by the enemy,
the military bridge plays a vital role. Standard types of military
bridges include the trestle, built on the spot by the engineering corps
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from any available material, and the floating bridge made with porta-
ble pontoons.

Pontoon. It is one of a number of floats used chiefly to sup-
port a bridge, to raise a sunken ship, or to float a hydroplane or a
floating dock. Pontoons have been built of wood, of hides stretched
over wicker frames, of copper or tin sheet metal sheathed over
wooden frames, of aluminum, and of steel. The original and wide-
spread use was to support temporary military bridges. Cyrus the
Great built (536 B.C.) the earliest pontoon bridge in history, using
skin-covered pontoons. However, Homer mentions pontoon bridges
as early as ¢.800 B.C. The U.S. army began experimenting with
rubber pontoons in 1846 and in 1941 adopted collapsible floats of
rubber fabric with steel-tread roadways. At the same time the navy
developed box pontoons of light, welded steel for ship-to-shore
bridges during landing operations. These box pontoons could be as-
sembled into bridges, docks, causeways and, by adding a motor, into
self-propelling barges. Permanent civilian pontoon bridges have
been built where the water is deep and the water level fairly con-
stant or controllable, often also where the crossing is narrow or
where the bottom makes it difficult to sink piers. The modern per-
manent pontoon is composed of many compartments, so that if a
leak occurs in one compartment, the pontoon will not sink. Perma-
nent pontoons are fastened together and several anchors are dropped
from each. Often a section of a bridge built on them can swing aside
to let a ship pass.

Several pontoon bridges have been built across the Mississippi
River. Pontoons for raising sunken ships are watertight cylinders that
are filled with water, sunk, and fastened to the submerged ship; when
emptied by compressed air, they float the ship to the surface. A pon-
toon lifeboat consists of a raft supported by watertight cylinders.

136



VOCABULARY NOTES
beam bridge 6anouHbIii MOCT
cantilever bridge koHCOIBHBIN MOCT
cable-stay bridge BanToBbIi1 MOCT
suspension bridge Bucsuuii Mmoct
bascule bridge packpbiBarommiicss MOCT
draw bridge HatsxHOM MOCT
trestle bridge scrakamnbIii MOCT
lattice pemérka
bowed shape ayroobdpasnas hopma
abutment omopa

EXERCISES
|. Read the text and answer the questions:
1. What are the basic types of modern bridges?
2. When did the era of modern bridge building begin?
3. Where are the movable bridges constructed?
4. What are the main types of movable bridges?
5. What types of military bridges can you name?
6. Where have permanent pontoon bridges been built?
7. How are they composed?
I1. Make up a brief summary of the text using questions of ex. | as a
plan.
[11. Make up reports about the oldest and most famous bridges.
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TEST |
I. Give the Russian for:

mortar

durability

to meet industrial requirements

equipment

research engineer

strength of material

solid mechanics

mold

pouring

scaffolding

to bend

brickwork

carpenter

span

construction site
I1. Translate into Russian:

1. The properties of the concrete mix depend on the activity of
the binding materials.

2. To reinforce ordinary concrete structures is to introduce steel
rods in stretched zones of concrete elements.

3. Portland cement is manufactured by burning shale and limes-
tone; aggregates such as sand and crushed stone can be easily ob-
tained.

4. The importance of piled foundations in building and industrial
construction as well as in civil engineering has increased considerably
over recent years.

5. Concrete beams, floors, roofs, and wall panels may be precast
for many types of structures.
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6. Being brittle, concrete cannot withstand tensile stresses, and it
cannot therefore be used in structures subjected to tensile stresses un-
der load.

7. Construction of the bridge is divided into four elements: the
pylon, the back span, the anchor beam and the deck.

8. The purpose of foundation is to carry the load of structure and
spread it over a greater area, evenly and without undue settlement, to
the ground beneath.

9. Selection of the cement alone doesn’t ensure concrete with the
properties desired, which depend also on the choice of aggregates and
mixes, the control of the quality of water added to the mix, and on a
series of other factors.

10. Various methods of constructing reinforced concrete houses
involve extensive use of large sections manufactured in heavily me-
chanized factories and erected at the site.

TEST I

|. Give the Russian for:

to insulate

water supply

tensile stress

curing

shrinkage

prestressed concrete

cracking

beam

bearing structure

cast in-site concrete

reinforcement
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bar

density

dead load

binding materials
[1. Translate into Russian:

1. Depending on the method of production, piles can be divided
into two main types: cast in-situ concrete piles and prefabricated piles.

2. Concrete beams, floors, roofs and wall panels may be precast
for many types of structures.

3. The floor beam may be sufficiently strong to carry the load on
it, but its deflection may be so great that a plastered ceiling wold crack
or the floor would vibrate.

4. The proper thickness for bearing walls depend on the loads
and are determined by the safe stress allowed per square inch on the
brickwork.

5. Brick basement walls should be at least as thick as the walls
above them and never less than 12 in.

6. Until recent years there was a tendency to consider reinforced
concrete as a method of construction suited to massive structures.

7. Buildings of reinforced concrete may be constructed with
load-bearing walls or with skeleton frame.

8. If the weight of any building exceeds the bearing resistance of
the material, either soil or rock on which it rests, the material will give
way and the building will sink.

9. The foundations are spread out to distribute the load over
the bed so that the safe bearing power of the bed per square foot is
not exceeded.

10. Common bricks are very little used at the present time be-
cause they do not withstand the moisture and frost as well as stone or
concrete.
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PART IIl. TEXTS FOR SUPPLEMENTARY READING
National and international highway systems

The Romans had realized that coordinated system of roadways
connecting the major areas of their empire would be of prime signific-
ance for both commercial and military purposes. In the modern era,
the nations of Europe first introduced the concept of highway system.
In France, for example, the State Department of Roads and Bridges
was organized in 1716, and by the middle of the 18" century the coun-
try was covered by an extensive network of roads built and maintained
primarily by the national government. In 1797 the road system was
divided into three classes of descending importance: (1) roads leading
from Paris to the frontiers, (2) roads leading from frontier to frontier
but not passing through Paris, and (3) roads connecting towns. By the
early 1920s this general plan remained essentially the same except that
a gradual change in class and responsibility had taken place. At that
time the road system was divided into four classes: (1) national high-
ways, improved and maintained by the national government, (2) re-
gional highways, improved and maintained by the department under a
road service bureau appointed by the Department Commission,
(3) main local roads, connecting smaller cities and villages, built and
maintained from funds of the communes supplemented by grants from
the department, and (4) township roads, built and maintained by the
communities alone.

While the British recognized the necessity for national support
of highways and a national system as early as 1878, it was the Minis-
try of Transport Act of 1919 that first classified the roadway system
into 23,230 miles of Class | roads and 14,737 miles of Class Il roads.
Fifty percent of the cost of Class | roads and 25 percent of the cost of
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Class Il roads were to be borne by the national government. In the mid-
1930s the need for a national through-traffic system was recognized, and
the Trunk Roads Act of 1939, followed by the Trunk Roads Act of 1944,
created a system of roadways for through traffic. The Special Roads Act
of 1949 authorized existing or new roads to be classified as “motor-
ways” that could be reserved for special classes of traffic. The Highway
Act of 1959 swept away all previous highway legislation in England and
Wales and replaced it with a comprehensive set of new laws.

The mammoth U.S. Interstate Highway System developed in
response to strong public pressures in the 1950s for a better road sys-
tem. These pressures culminated in the establishment by President
Dwight Eisenhower of the Clay Committee in 1954. Following this
committee’s recommendations, the Federal Aid Highway Act and the
Highway Revenue Act of 1956 provided funding for an accelerated
program of construction. A federal gasoline tax was established, the
funds from which, with other highway-user payments, were placed in
a Highway Trust Fund. The federal-state ratio for funding construc-
tion of the Interstate System was changed to 90 percent federal and
10 percent state. It was expected that the system would be completed
no later than 1971, but cost increases and planning delays extended
this time by some 25 years. The system grew to a total length of more
than 45,000 miles, connecting nearly all the major cities in the Unit-
ed States and carrying more than 20 percent of the nation’s traffic on
slightly more than 1 percent of the total road and street system.

The Canadian Highway Act of 1919 provided for a system of
40,000 kilometers (13,000 miles) of highways and provided for a
federal allotment for construction not to exceed 40 percent of the
cost. By the end of the century, more than 134,000 kilometers
(83,000 miles) of highway had been built, of which approximately
16,000 kilometers (9,900 miles) were freeway.
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In search of smoother roads

In the past concrete was considered too expensive and noisy to
be an effective road surface. But that has changed — longer life, less
noise is now the aim of researchers around the world.

For example, U.S. Departments of Transportation are trying to
determine the rate at which concrete pavements expand and contract
with temperature changes that hopefully will lead to smoother, longer-
lasting roads.

The thermal coefficient of expansion test involves taking a
160 mm concrete core from pavements and measuring its length using
a linear variable differential transducer.

The core is then submersed in a heating bath on a stand heated
from a starting temperature of 10 °C to 50 °C. The core expands under
the increase in temperature and is measured following the test to
check on its rate of growth.

According to researchers, the new testing procedure will signifi-
cantly improve the road design process by matching a concrete to its
environment. The process could reduce the maintenance required on a
stretch of road.

In the U.K. the in-service performance of concrete roads has led
to the development of technologies aimed at reducing future mainten-
ance requirements, and making the treatment of rigid pavements eco-
nomic, without the need to remove the concrete.

Research has also stimulated the introduction of measures during
the construction of flexible composite pavements to reduce “reflection
cracking” which can allow water to enter the pavement structure and
cause long-term breakdown.

Implementation of these research findings has effectively ex-
tended the design life for these types of pavements and this may en-
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courage the increased use of concrete in future road construction.

Rigid pavements have a long design life due to their inherent
strength and minimal maintenance requirements in their early life
(15-20 years). After 20 years, long-term maintenance may be re-
quired. For this maintenance, the traditional method in the U.K. is to
overlay with a thick asphalt layer, for example 180 mm, to inhibit
the development of reflection cracking.

Reflection cracks in the asphalt surfacing, above cracks or joints
in the rigid pavement, are caused by the thermal contraction of the
concrete. More specifically, there are two methods that are being used
by the U.K. Highways Agency in maintenance schemes on trunk
roads. These are to “crack and seat” the concrete pavement prior to
overlay or to “saw-cut and seal” the overlay after overlaying. Also a
combination of the two may be used.

The crack and seat method is to induce fine, vertical transverse
cracks in jointed un-reinforced concrete road slabs before overlaying
with asphalt. This allows the seasonal contraction to take place at lo-
cations other than at the joints and reduces reflection cracking in the
asphalt overlay.

The fine cracks retain the aggregate interlock necessary to en-
sure the satisfactory load spreading ability, while still allowing for
thermal movements to take place.

In general, concrete slabs are “cracked” at 1 to 1,5 m centers us-
ing a guillotine and then “seated” using a pneumatic-tyre roller. In-
itially, this technique was developed for the maintenance of un-
reinforced pavements but more recently the technology has been ap-
plied to reinforced concrete.

In the U.K., concrete is being used as a sub-base, particularly in
“rutting” lanes. A section of the M25 was the test for an innovative
CRCP (Continuously Reinforced Concrete Pavement). The major in-
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novation here was to design the pavement on flexural strength, as op-
posed to using compressive strength. In this way, the full benefit of
using the specified limestone (as opposed to gravel) aggregate was
realized, with a saving of 40 mm of concrete thickness. The concrete
was then topped with 12 mm thick stone mastic asphalt (SMA).

In the U.S., white-topping is being examined closely as a means
of maintenance. It is a process in which 50 to 100 mm of high-
strength, fiber-reinforced concrete is placed over a milled surface of
distressed asphalt concrete pavement. This ultra-thin white-topping
(UTW), has proved to be a low-cost, effective, and fairly simple solu-
tion, and is designed for low-speed traffic areas or areas with a lot of
stop-and-go traffic, such as street intersections, bus stops, or toll
booths. The best part is that UTW requires significantly less time to
construct, and repairs last much longer. Given its success in these li-
mited applications, UTW is now being considered for a range of other
applications.

Concrete protection

Deterioration of concrete structures in aggressive environments
Is a major problem today. Coating the surfaces, and thereby leaving
the risk of cracks in the coating, has until now solved the problems
with the durability of concrete structures.

A new concept now improves the ability of the concrete to resist
the ingress in aggressive elements. It deals with the problems instead
of only treating the symptoms.

Road constructions are increasingly exposed to chloride ingress
as a result of the steadily increasing use of de-icing salts. A weak con-
crete cover allows ingress of chloride ions causing corrosion of the
steel reinforcement. As a result of the corrosion, the steel expands,
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causing spalling of the concrete structure. Enormous sums are spent
on repairing concrete structures, which have been damaged as a result
of the environment they are exposed to.

Insufficient focus on the importance of the concrete cover is of-
ten the main reason for deterioration of a concrete structure. The con-
crete cover is the outer centimeter of a construction that protects the
steel reinforcement bars from aggressive elements slowly diffusing
through the concrete. However, research shows that the concrete cover
Is often of a lower quality than the rest of the construction because the
concrete surface is cast against impermeable formwork.

With the introduction of the Controlled Permeability Formwork
(CPF) liner concept, focus is directed to the concrete cover. A CPF
liner consists of a filter and a drainage layer. The filter faces the fresh-
ly placed concrete and the drainage layer faces the formwork. The lin-
er is either tensioned or glued on the formwork before casting.

The concept was invented in Japan and later adopted by Euro-
pean manufacturers. Among the leading manufacturers of CPF in Eu-
rope are Fibertex A/S of Denmark, which markets the product under
the name Formtex, and DuPont of Luxembourg.

It is internationally acknowledged fact that the lower the wa-
ter/cement ratio, the stronger, denser and more penetration-resistant is
the concrete.

The function of the non-woven CPF liner is to drain surplus wa-
ter and air from the surface of freshly placed concrete. When water is
drained off the surface, the water/cement ratio in the concrete surface
Is reduced and this improves the strength and durability of the con-
crete cover.

Several independent test reports have documented the effect of
using CPF when casting concrete. CPF form liners have found a varie-
ty of uses in the European and Middle East markets. The primary
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usage area is concrete structures placed in aggressive environments
such as road constructions, parapets, drinking water tanks, waste-
water tanks, dams and marine constructions.

The CPF liner concept is gaining ground and usage is increasing
steadily.

The available documentation material supports the concept as a
sound alternative to the more expensive surface treatment in achieving
an acceptable lifetime in aggressive environments.

Innovative backfill for bridge

New research by the Transport Research Laboratory has identi-
fied the loading requirements and investigated various compressible
materials which may be suitable for use as innovative structural back-
fill behind integral bridge abutments.

Investigations have confirmed, that most bridge deck expansion
joints leak and contribute more than any other factor to corrosion of
the deck by de-icing salts. For this reason joint-free integral bridges
are more durable and cheaper to maintain.

However, thermal expansion and contraction of an integral deck
may lead to the development of very high soil pressures behind the
abutments. Traditionally thorough compaction of high quality granular
backfill has been used behind bridge abutments to avoid settlement of
the carriageway. In an integral bridge, however, better quality backfill
accentuates the risk of high soil pressures developing.

Integral bridge design has therefore to accommodate or avoid the
high forces and bending moments that may develop in the structure.
One method of avoiding high soil pressures on the abutments is to use
an elastic cushioning layer, thus allowing more economical design of
new integral bridges. In addition, the method may also provide an
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economical conversion of existing conventional bridges into integral
structures as part of the need to reduce long term maintenance costs.
The TRL has also developed a laboratory test to quantify the capillary
suction properties of concrete.

Corrosion of reinforcement caused by chloride penetration of
concrete cover is a problem which affects many bridges worldwide. In
many cases the corrosion starts much earlier in the life of a bridge
than expected. This suggests that factors other than the historically ac-
cepted properties of concrete strength and permeability need to be tak-
en into account.

Research on chloride ingress into structural concrete, carried out
for a number of years at TRL, has shown that capillary suction is an
important mechanism by which chloride is absorbed. The absorption
Is fast-approximately one million times faster than the movement of
chloride through concrete by permeability processes. TRL say current
guidance on the design of concrete mixes for durability does not take
capillary suction into account. The test procedure uses cubes of con-
crete placed on foam, saturated with either water or salt solution, and
the quantity of liquid absorbed is determined by measuring the weight
change of the cubes. In order to reproduce, to some extent, the condi-
tions experienced on site, the cubes are subjected to a cyclic wetting
and drying regime, rather than to a continuous period of wetting.

Distances of penetration of the liquid can be calculated if the po-
rosity of the concrete is known, and chloride concentrations are de-
termined by drilling the cubes to different depths and analyzing the
drilling dust for chloride content. Research aimed at reducing the time
taken to carry out a test is currently in progress.
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Germany’s highway vision

The Verkehrsprojekt Deutsche Einheit (VDE) is a building pro-
gram that aims to bring East German roads up to the standards of the
west. So far 11 000 km of roads have been built or rebuilt. Next year,
$1,6 billion is allocated to road construction in the east. The govern-
ment’s goal is to make the seven large motorway projects operational
in significant parts by the turn of the century. These roads total
2000 km, of which 150 km is now usable and a further 440 km is al-
ready under construction.

The three road widening projects, from four to six lanes, are
showing the most progress. Many sections are complete, and about
310 km is under construction including the A2/A10 Hannover-Berlin
Ring, The A9 Berlin-Nuremberg and the A4 Eisenach-Dresden.

Marrying a sustainable environmental policy with widespread
construction is another challenge the country faces. In western Ger-
many, 440 km of new motorway was built, and 163 km was widened
from four to six lanes. An additional 650 km of roads were also built,
most of these being bypasses. These bypasses play a central role in the
government’s environmental policy and a further 52000 km
Is planned. Just in the last year, 37 bypasses with a length of around
200 km have been built at a cost of $600 million. The government has
also invested $3 billion to date in noise protection and has 2 000 km of
noise barriers installed along roadsides.

Transport minister Matthias Wissmann says: “We can say this
with pride: No country spends as much as we do on the environment
and noise protection. That should stay that way!”

Reduced pollution is one of the benefits of intelligent transport
systems (ITS), which the government is supporting, through its own
economic forum. Wissmann sees the other opportunities that modern
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communication and information technology offers as being:

- better use of the available infrastructure, especially by increas-
Ing capacity at bottlenecks and smoothing the traffic flow;

- better coordination between the different modes of transport,
spreading the burden equally;

- avoidance of unnecessary jams and unladed journeys, including
motorists seeking parking spaces;

- improvement in safety.

The transport minister says that the intelligent transport industry
has reached the stage now where close cooperation between transport
policy makers and industry can significantly accelerate a widespread
introduction of the technology.

Forming a tunnel

Europe’s most current important infrastructure project, a key
element of the Oresund 16 km long bridge/tunnel link between Den-
mark and Sweden is the 3,7 km Drogden road tunnel.

This immersed tube structure will be the largest in the world,
with the 42 m wide and 8,5 m high tunnel segments produced on land
using the incremental launching methods, in use for the first time for a
tunnel.

Production of the 20, 178 m-long elements making up the tunnel
requires massive concrete placement and the use of formwork. Each
of the tunnel elements is composed of eight 22,5 m-long segments,
making a total of 160 tunnel segments, calling for 80 reuses per
formwork assembly. The segments do not have any horizontal joints,
and in view of the large number of segments and the need for top
quality concrete, a method was needed that was based on factory pre-
fabrication methods.
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The segments were cast in a weekly cycle in a special plant in
North Harbor, on the outskirts of Copenhagen. The requirements were
stringent. Since the final position of the tunnel will be under the sea,
the outer walls must be watertight.

The formwork must have only two levels of formwork ties in the
wall height of 8,5 m and the holes must be watertight sealed. To
achieve this the company is using the concrete cones bonding tech-
nique whereby the cones are bonded to the tie holes using a two com-
ponent adhesive with granulate, which prevents the cones from setting
during bond hardening.

A further challenge was the adaptability of the formwork to the
changes in the cross-section of the tunnel geometry. The thickness of
the tunnel bottom slab varies, as does the roof slab strength. However,
the greatest difficulty is the alignment of the longitudinal incline of
the tunnel segments. Some 50 different adjustments are required to the
formwork in order that the entire tunnel profile is guaranteed.

Like the formwork of an incremental launching bridge, the base
and external formwork is fixed. The inside formwork forms two mo-
torway and two railway bores and one service gallery. Due to the mo-
nolithic construction, the inside formwork units must not be supported
within the 22,5 m long segments, but suspended on giant lattice gird-
ers. These are supported outside the casting section. One lattice girder
Is 50 m long, 4m high and weighs 53 t. The total weight of the form-
work assemblies is 2 300 t.

During the casting procedure, the entire dead weight of the seg-
ment and the dead weight of the inside formwork transfer to the bot-
tom formwork. The load of about 7 500 t is distributed over 250 com-
pression braces and conducted into the casting yard.

A casting procedure takes between 32 and 40 hours without in-
terruption. After a segment has been cast and cured, bottom and out-
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side forms are struck as in a bridge incremental launching plant, and
the segment, together with the inside form, is then pushed forward one
step on skidding beams.

Once the reinforcement — in this case a complete prefabricated
reinforcement cage of 380 t dead weight — has been positioned for
the next casting section, the inside formwork is retracted from the
moved completed tunnel segment into the reinforcement and into the
starting position for the next casting section.

The 50 m-long lattice girders serve as a “track” on which the in-
side formwork is hydraulically transported 22,5 m each time. This
formwork procedure is repeated eight times, until a tunnel element of
178 m length is completed.

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. Un-
til 1960 only two alternatives existed, bridging over or tunneling 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 ve-
hicles 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 the
New York. For many years the United States Army engineers would
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not allow a bridge to be constructed at this site because its destruction
in war time could block the harbor, and they insisted on building a
tunnel. But after the first atomic bombs had been exploded, the U.S.
Army saw that it was purposeless to continue to insist on a tunnel.

In the eightieth of the last century, also for military reasons, the
British government would not allow further 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 di-
ameter had already been driven from each shore. These lengths were
still in perfect condition when inspected eighty years later, because
they had been driven through a chalk rock which is ideal for tunne-
ling, 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.

Prestressed concrete ru nways and concrete pavements

This prestressed concrete runway, the first in the world, was de-
signed by Freyssinet and was constructed as an experiment. It is
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14 000 ft. long and 200 ft. wide and is divided into large triangular
slabs separated by special joints. The large triangular slabs are com-
posed of smaller, square precast slabs, measuring 39 in. on edge. Each
slab has a uniform thickness of 6,33 in. The large triangular slabs can
move laterally only by sliding along the joints between slabs. These
joints rest on concrete foundations and are formed by placing short
vertical steel rollers between steel plates fastened to the edges of the
triangular slabs. The joints are filled with asphalt, which permit the
slabs to move relative to one another. The runway is prestressed trans-
versely by 200 ft. long cables, composed of 30 wires each placed be-
tween the joints of the small precast slabs and anchored in border
units, which are required to “pack” these slabs and distribute the cable
forces. The prestressing is obtained automatically by the wedge action
which accompanied the transverse prestressing.

Bridge at Kirchkein, Germany

This bridge carries the Frankfurt-Eisenach-Dresden Autobahn
across the Frankfurt-Hassel Autobahn. It is a double bridge. It was
constructed in 1949.

The total width of double bridge is 2 by 36 ft. Each bridge car-
ries a 29 ft roadway and two sidewalks. Each consists of two spans,
one 78,49 ft. and the other 83,75 ft. in length. The primary supporting
elements in each span are six simply supported prestressed beams
spaced at 5,84 ft. and braced laterally by crossbeams 14 ft. on centers
and by the reinforced slabs of the roadway deck. The prestressed rein-
forcing in each beam consists of seventy-six 0,4 in. round bars having
an ultimate tensile strength of 150,000 psi.

The amount of material required for the superstructure, per
square foot of bridge area, is as follows:
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prestressed steel - 5,85 Ib,
structural-grade steel - 4,55 Ib,
concrete - 1,715 cu ft.

This system of prestressing is not the most economical for field
operations. The massive presressing bed required by this system is ex-
pensive, and thus it is undesirable to erect more than one or two such
at any construction site. Therefore the manufacture of several beams
requires a fairly long period of time. Moreover, a heavy crane is
needed for placing the beams. These constructions are sustained by
the beds received for this type of work, in which the cost of steel
bridges and conventional reinforced bridges were in the same general
range as the cost of this type of prestressed bridge.

The George Washington Bridge bus terminal, New York

One of New York’s most striking new buildings was opened
on 17" January by the Governors of the States of New York and
New Jersey. This is the bus terminal at George Washington Bridge.
On the New York side of the Hudson river. It has been constructed
for the Port of New York Authority; its roof was designed by Pier
Luigi Nervi.

The new building, which straddles the twelve-lane depressed
George Washington Expressway forming the approach to the
bridge, is designed to distribute the various bus lines, and some
2,000 busses, which terminate at this point, and to provide a pas-
senger station which will facilitate the daily movement of some
50,000 New Jersey commuters, replacing a number of small ter-
minals scattered over half a mile radius of the bridge head. It will
thus bring about two practical improvements: suburban buses to
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and from New Jersey will be removed from the New York streets,
and passengers’ journeys will be shortened by anything from five
to twenty minutes.

The three-level bus station, at right angles to the road, is
460 ft. long and 187 ft. wide. The lowest level provides terminal
facilities for long-distance buses; the main concourse is at the
second level, and the “computer’ bus terminal, with 36 bus-loading
island platforms and a continuous unloading platform the full
length of the building, is at the top level. The terminal is directly
connected by ramps with the upper level of the George Washington
Bridge.

The site of the new building is a striking one and the George
Washington suspension bridge is itself a striking structure. The
terminal had thus to be worthy of its prominent position, and only a
designer of the caliber of a Nervi was considered qualified to com-
bine the aesthetic aspect with the solution of the undoubted prac-
tical difficulties involved in its construction.

One of the foremost requirements was for constant natural
ventilation, which would ensure the removal of bus exhaust fumes
even in the lightest breeze. The original scheme was drawn up by
the Port of New York Authority to provide for this, with a roof
formed of series of units, alternately inclined and horizontal, and
with side openings for ventilation. This scheme was, in its broad
outlines, retained in the final design.

The lower portion of the structure incorporates structural steel
framing to tie in with the suspension bridge approach; from second
floor upwards comes Nervi’s striking concrete structure with its
wing-like roof. The association of the two materials, however, in
itself created an added difficulty in design and construction; special
methods of joining the steel and reinforced concrete parts of the
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structure had to be carefully studied with particular reference to the
different elastic characteristics of the two materials.

The final scheme comprises two large reinforced concrete lat-
tice beams along either edge of the building, and a longitudinal
spine beam supported on a central row of columns. Spanning di-
agonally between spine beam and edge beams are lattice trusses,
each a right-angle triangle in elevation, so placed that their high
points meet on the edge beam. The triangular spaces thus formed
between them are in filled by the roof slabs — alternately flat, car-
ried on the lower flange of the trusses, and up tilted, carried on the
top flange. Each of these large triangular roof units is made up of a
series of smaller triangles, carried on a network of intersecting
beams, and topped with a continuous 4 in. concrete slab.

The whole roof structure is thus a complex of triangles: trian-
gulations in the edge lattice beams; triangles of the diagonal lattice
beams; triangles of the wing-like roof sections, triangles making up
each of these sections.

The central row of columns carrying the main spine beam is
of the subtly twisted section beloved of Nervi, which besides its
aesthetic appeal, has the advantage of presenting a minimum ob-
struction at the base and a maximum supporting surface in the re-
quired direction at the top.

The building has an expansion joint midway along its 460 ft.,
length, and is divided across the width into two 93 ft. 6 in. bays by
the central row of columns, which are placed at approximately
65 ft. 6 in. centers.

In construction, the 10 ft. deep spine beam, the bottom flange
of the diagonal roof trusses and the horizontal roof sections were
cast monolithically, some 550 sqg. yds. concrete being placed con-
tinuously.
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The triangulations of the trusses and their outer end posts
were then placed individually on the bottom flanges, and the final
stage was to place the concrete of the up tilted roof sections with
their network of beams.

The whole structure was cast in situ, and all the concrete is
exposed, and left as it came from the forms. Very great care was
therefore taken in the choice of mix and the choice of formwork.
Experiment and testing of concrete mixes was begun almost two
years ago before actual concreting began on site. Altogether 129
different mixes were tested, and nearly 100 test specimens made up
with variations of mix, type of formwork, form liners and coatings,
and methods of compaction. Finally a specimen roof panel was
made up and tested, using plastic-lined forms; these tests showed
some instability in the plastic linings under temperature changes,
and eventually plastic-coated plywood was used. A test section of
the lattice edge beam was also made up for approval of the finished
surface.

Formwork for the columns and trusses was designed to give
the concrete a definite board-marked pattern, using butt-jointed
pine boards. The roof covering units, on the other hand, were given
an extremely smooth surface by casting them against the plastic
coated plywood.

Constructing a skyscraper

New methods in the design and construction of skyscrapers have
been closely related to the development of computers. Engineers use
computers to solve the complex mathematical problems involved in
such construction projects. Computers do this work quickly by break-
ing the design down into a limited number of recalculated elements.
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When an organization decides to erect a skyscraper it usually
signs a contract with building firm. The company awards the con-
tract after many firms have submitted bids showing the price they
will charge and the time they will need to erect the building. The
company that receives the contract must make detailed building
plans that construction can be done as quickly and as cheaply as
possible. The construction firm often subcontracts to other compa-
nies such work as electrical wiring, plumbing, and bricklaying.
Such subcontracting saves money because it means using a worker
only when the production schedule requires the individual’s servic-
es.

Before construction begins, engineers determine the strength
of the soils that will lie underneath the new building. With this in-
formation, they can design the proper foundation. After the building
site is cleared, leveled, and drained of water, excavation (digging)
begins. Mobile diggers usually excavate the foundation. Ground
made of rock may be excavated by blasting.

Sometimes workers dig a trench on all sides of the foundation
and fill it with concrete before excavation begins. Any excavation
that may cave in is braced and shored with wood or steel. Pumps
can be used to keep water from the excavation area at all times. But
if the soil becomes too watery, caissons (protective walls) may be
built so the work can continue.

After the excavation is finished, the footings (base) and the
superstructure are built. Most steel used in the superstructure, such
as beams, girders, and columns comes prefabricated. Each piece of
steel should have a number indicating the exact place where it
should be used. When the steel is raised into place, workers fasten
the pieces together temporarily with bolts. Later, welders and rive-
ters join these pieces together permanently.
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Most kinds of derricks and cranes are used in the construction
of skyscrapers. The two main kinds are mobile cranes and tower
cranes. Mobile cranes are mounted on trucks or special vehicles and
can maneuver around the outside of the building to hoist materials
and equipment from various locations. Tower cranes are supported
on a steel tower erected next to or inside a building’s framework.
They can only hoist materials positioned within the maximum ra-
dius of their lifting mechanisms. Some tower cranes can add sec-
tions to increase the height of their support tower as the building
goes up. Others are mounted directly on the recently constructed
upper storey of the building’s framework. A derrick, mobile crane,
or even a helicopter can help in removing sections of a tower crane
once the building is nearly complete.

After workers complete the superstructure and outside walls,
the building is ready to be finished, decorated, and furnished.

Often used in high class work as a finishing to a reinforced
concrete roof slab, but very seldom to timber flat roof construction.

The old method of soldering metal sheets together has now
been largely replaced by welted joints, which are made by a special
efficient mechanical device. The welted joint, executed in this way,
Is a rather rapid means of jointing and effectively allows for expan-
sion and contraction of the metal covering.

Eastbourne’s new Congress Theatre

Eastbourne — judging from recent buildings — is at last
bursting out of its Victorian reserve. New flats, shops and restau-
rants, put up in the last few years, have livened the town up. The
latest addition to the amenities is the Congress Theatre, commis-
sioned by the Corporation as a building for conference and enter-
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tainment purposes. It has an auditorium with 1,640 standard seats
extendable by removable seats to 2,000, and a stage suitable for
plays, ballet, opera and concerts.

The theatre is built on to one end of the existing Winter Gar-
den and is linked with it by a restaurant, so that the whole can be
used as a single unit if necessary. Approached from the front, the
building has a definite kinship with the Festival Hall, with a fully
glazed front elevation through which the various foyers, levels and
open stairways can be glimpsed. Basically, it comprises a central
auditorium, 88 ft. wide and 98 ft. long, with access from foyers on
three levels, and a five-storey stage block at the back.

Inside, the two levels of upper foyers, with their external glass
walls, are wrapped round the back of the auditorium. They are thick-
carpeted, open spaces, equipped with two bars, each with 30 to 40 ft.
of counter. The levels are linked on each side of the building by wide
stairs of precast terrazzo trends cantilevered from in situ reinforced
concrete spine beams. These are fully expressed and structurally are
very interesting to look at. The auditorium itself, with its stalls, circle
and side galleries, is a spacious air place with uncluttered ceilings,
plain finishes and red upholstered seating. It is lit by large double-
glazed windows at each side, which can be blacked out if required,
and it is hoped that this natural lighting will help to do away with
“conference fatigue”. A point worth mentioning — usually nonexis-
tent in old theatres — is the access for wheeled chairs by way of a
scenery ramp, or by a lift serving all the main levels. Another interest-
ing point is the orchestra lift in front of the stage, which can be raised
to increase the size of the stage for concerts, or else sunk below audi-
torium floor level to form an orchestra pit.

The main frame of the auditorium and stage block is of in situ
reinforced concrete. The stepping of the stalls, however, is built up
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of precast reinforced concrete units. Over the entrance foyer, at
ground level the bones of the structure can be seen in the soffit to
the rear stalls where the stepping is supported on radial beams
linked by transverse members. This produces a coffered ceiling,
painted in white and lime green as a decorative canopy to the en-
trance hall and first floor foyer. The columns of the frame are free-
standing at the front and sides of the building; they are circular in
plan. The tall fly tower, over the stage, juts up some 28 ft. above
the main roof level, and has three walls of reinforced concrete. The
erection of the frame was carried out by the general contractors
very economically indeed. From the concrete point of view, the
highlight of the building is undoubtedly the varied use of concrete
finishes on the main elevations and in the paving. At the front and
sides of the building, concrete facing blocks provide depth and tex-
ture as a foil to the large glazed areas and smoother surfaces. The
blocks have a pronounced rugged texture which shows up well in
the sunshine, and measure 15 in. by 6 in. by 3 in. thick. They are,
in this instance, used vertically and laid in a stacked bond, forming
a broad capping to the glazed front facade, which is continued
round on the side elevations. Also made by this company there are
the thin horizontal units of black concrete which form glazing bars
round the foyers. A tribute to the precision of construction and
manufacture of the main concrete elements is the fact that the
whole of the glazing at the front is fixed direct to the concrete and
housed only in butyl gaskets; tolerances of 1/8 in were worked to.
Also of special interest is the finish on the circular columns
which form a colonnade at the front and sides. These are of natural
In situ concrete cast in cardboard tubes, with a beautifully even ex-
posed aggregate finish, achieved by the “Jason” pistol method of
tooling the surface (the instrument is also used for de-scaling
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ships). This is a rather more delicate method of treating the con-
crete — particularly the matrix round the coarse aggregate — than
ordinary bush-hammering. The texture of these columns is most ef-
fectively thrown up at height by small lights set flush with the pav-
ing at the base of the columns. This represents an outstanding ex-
ample of exposed aggregate carried out in situ. The same surface
treatment has also been applied to the facing slabs which form
bands of concrete at the base of the foyer glazing, and again at a
point two-thirds of the way up. Another point of interest in this
area is the ribbed concrete soffit to the first floor slab, achieved by
casting against plywood formwork fitted with battens.

Diaphragm walls

In densely built-up inner city areas the use of diaphragm
walls as sheeting for deep construction pits in groundwater-bearing
strata is frequently advantageous. The construction of a diaphragm
wall has no adverse effects on the groundwater and causes only
minimal noise and vibration. Prior to excavation of the trench, sup-
port walls, usually of in-situ concrete, are made in the upper part of
the trench: they stabilize the ground in that area and at the same
time serve as a locating and guiding walls for the grab.

The soil is excavated in primary and secondary sections using
special grabs, while bentonite slurry supports the trench walls. First
the primary sections are excavated with spacing between the slots.
Stop-end tubes are then placed at both ends and the slot is rein-
forced and concreted. The stop-end tubes are removed as soon as
the concrete begins to set and harden. The half-round vertical joints
which are created this way serve as guides for the grab during ex-
cavation of the secondary sections between the primary ones and
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leave a close watertight contact face for the concrete of the adja-
cent section. The bentonite slurry is reclaimed during concreting
and prepared for re-use.

If required, the prefabricated reinforcement cages can be pro-
vided with circumferential reinforcement for anchors or bracing, or
with recesses and starter bars for base and floor slabs.

For the construction of precast walls, precast reinforced con-
crete wall elements are immersed into a hardening supporting lig-
uid with a cement constituent. The faces are completely smooth
when exposed.

Diaphragm walls can also be constructed for sealing purpos-
es, to keep excavations dry, to render dams impermeable or to pro-
tect the groundwater near industrial plants and refuse deposits from
pollution by industrial waste. In this case the stabilizing slurry, by
the addition of cement and filler, becomes the sealing compound.
After hardening, the compound remains sufficiently plastic to ena-
ble the wall to accept minor movements of the soil without crack-
ing.

Both for economic reasons and in order to reduce the risk of
defects in the wall (which increases with increasing depth) sealing
walls are generally constructed to depths ranging from 30 to 40 m,
with thicknesses varying from 0,4 mto 1,2 m.

Thin diaphragm cut-off walls

Thin diaphragm cut-off walls (also with incorporated synthetic
sealing membranes) and bored pile walls serve as enclosures for con-
struction pits and waste dumps in order to protect the ground water
from pollution. In addition, they are used to render earth dams imper-
meable and to seal impounded areas of hydroelectric power plants.
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With this method a steal beam is vibrated to the required
depth using a tandem vibratory hammer. The hollow space which is
created after withdrawal of the beam is grouted with a sealing
compound consisting of bentonite, cement, filler (e.g. stone dust)
and water. Depending on the thickness of the beam tip the wall has
a thickness of approx. 10 cm which, in highly permeable soils, due
to the penetration of the sealing compound into the surrounding
soil, is increased further. In this way, section by section, a structu-
rally sound wall is constructed, with defects being avoided by
overlapping the individual sections.

With this method a great number of square meters can be con-
structed per shift Thin diaphragm cut-off walls may also be con-
structed as double walls connected by transverse bulkheads at cer-
tain intervals to form the so-called cut-off chambers which, com-
bined with hydraulic measures, can be used to good effect for
waste dump enclosures.

The scope of civil engineering.

Civil engineering is an extremely broad professional field.
The areas of interest may range from psychology of the motorist to
the physical structure of plastics, from the mechanics of dispersion
of flow to knowledge of computers, from traffic-flow theory to the
behavior of thin shells, from earth physics to bacteriology. Civil
engineering problems involve the physical, mathematical life, so-
cial, communications and engineering sciences.

Civil engineering projects involve many other professional
areas, including law, public health, economics, management,
finance, and the other branches of engineering. The scope and
complexity of the field, and its degree of involvement with other
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fields, has increased rapidly with the development of modern
science and technology and the growth of populations and national
economics.

During the past 25 years we have experienced more scientif-
ic development than in all previous history and it is as well that
we should differentiate between the work and responsibility of
the scientists as contrasted with that of the civil engineer. A
noted scientist has explained that “the most common activity in
which a scientist finds himself is to make mistakes, recognize
them and correct them”. Through constant research and experi-
mentation the scientist unlimitedly makes his great discovery. In
contrast the professional civil engineer, in the application of
scientific principles, is trained not to make mistakes. One failure
can completely ruin his career and this extremely important dif-
ference must be always kept in mind.

The word “construction” is used in a general sense today to
cover the erection and repair of all types of buildings, roads,
bridges and other structures. Construction involves large members
of people whose skills and special interests cover a wide range of
occupations. It embraces work that varies from house building to
the engineering of vast hydro-electric schemes in remote and
mountainous country. In all these fields there is a wide choice of
creative and satisfying forms of activity.

The word “building” is mainly concerned with domestic
dwellings, including houses and multi-storey flats, schools, hospit-
als, and office blocks, while “civil engineering” deals more with
their surrounding features like bridges, roads, harbors, water
supply and hydro-electric schemes. Civil engineering projects are
mostly on a greater scale and take longer to complete than the av-
erage building work. There is no hard and fast dividing line; a
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builder might construct an estate road, civil engineering contractors
can erect buildings, and both may be employed on different parts
of one large project. The foundations of major buildings for exam-
ple, are usually civil engineering work and involve more field-
survey work.

Concrete and steel are the chief materials in civil engineering
and the techniques of building with steel and reinforced concrete
and timber are so widely used that many projects can be described
as building with a large amount of theoretical engineering know-
ledge. The work known as “structural engineering” deals particu-
larly with the calculation and design of all kinds of structures
whose strength is mostly provided by steel, reinforced, prestressed
or precast concrete or other alloys. This work involves a great deal
of mathematics and a sizeable project may well embody contribu-
tions from several different professions acting as consultants, and
many other subcontractors in addition to the main contractor.

Why “civil” engineer?

The term engineer has long been applied in Italy, France and
England, to the builders of war machines and fortifications. This
custom can ever be traced back to the middle Ages, to the twelfth
and thirteenth centuries. In Germany too as late as the 18" cen-
tury, the German word “Ingenieur” still meant a designer and con-
structor of military engineering works.

The word may have originated in the fact that the technical
aids of warfare and defense used to be known under the joint term
“ingenia”.

Today the members of the branch of the army that builds

roads and bridges are called “engineers”.

167



The direct ancestors of the modern civil engineer however
were the French “genie” officers who, apart from their military
tasks, were also entrusted with public works of a civilian character.

The non-military builders and architects came from artisan
trades and artist professions such as painting, learnt by practical
experience. The French “genie” officers on the other hand had a
scientific education at state colleges and institutions with special
emphasis on mathematics.

The “School of Bridges and Highways” in Paris was the only
one of its kind in Europe. At this college a great number of excel-
lent engineers received a training which secured for French bridge
and road building supremacy throughout the Continent for a long
time to come. Engineers who left the army and in civil life contin-
ued to be mainly concerned with public works called themselves
“civil engineers”. Soon the term “civil engineer” meant any pro-
fessional man who tackled problems of what we now call “civil
engineering”.

The first man who advertised himself as a civil engineer was
John Smeaton (1724-1792) an Englishman who in 1761 designed
and built the famous Eddystone lighthouse.

In actual fact, the foundations of this profession were laid by
a soldier Sebastien le Prestre Vauban (1633-1707) who built nu-
merous fortresses and brought the system of polygonal and star-
shaped fortifications to perfection. In 1678 he was appointed In-
spector-General of the French Fortresses, and became a Marshal
of France in 1703.

One of Vauban’s greatest achievements was conversion of
Dunkirk into a coastal fortress. Apart from the construction of
several forts there were extensive harbor basins, the construction
of two long jetties, flanking the entrance channel, the erection of
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storehouses and workshops. However the fortress was demolished
barely 30 years later after the Spanish War of Succession which
ended badly for France. As a military man Vauban took part in
more than a hundred battles. Yet he also took every possible op-
portunity of carrying out important public works serving peaceful
purposes. Thus he planned the water supply system of the Park of
Versailles, and was concerned in the completion of the Canal Du
Languedoc.

Vauban’s projects are noteworthy for the careful methods he
applied. Each project was accompanied by a memorandum in four
sections:

1) general background of the scheme,

2) detailed descriptions with references to drawings,

3) estimate of cost,

4) notable features of the work.

Today the scope of civil engineering has become very
broad and we subdivide it into structural engineering (all kinds
of buildings), highway and railway engineering, hydraulic engi-
neering (canals, dams, drainage and irrigation systems) and mu-
nicipal engineering (city planning, traffic regulation, water
supply and sewerage).
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VOCABULARY

PART I

ability cmoco6HOCTB

absorb mormomars; aMOpPTH3UPOBATH

acceleration yckopenwue; pasron

accessible mocrynublii, ynoOHBIH (B yIIOTPEOICHIH)
accident aBapwusi; HECUACTHBIN ClTydaii; IPOUIIICCTBUE
accommodation pasmMerneHue; IPUCIIOCOOICHUE
actuate mpuBOIUTH B IEHUCTBUE

adjoin mpuMbIKaTh, TPAHUYUTH

advertise pekiamMupoBaTth

advertismet pexiama

affluent Gorarerii, H300MILHEII

affordable Bo3moskHBI#, nOTYyCTUMBII

air pollution 3arpssuenue Bo3ayxa

alignment BeIpaBHUBaHUE, pEryJIUPOBKa

alleviate oOmeruyars; cMsr4aTh

approximately npuGnu3uTeabHO, MPUOTHKEHHO

arcuate mating surface myrooOpa3Has mapHasi IOBEPXHOCTh

arm iuie4o, pyKosijika; pbryar
articulated truck rpysoBoii mpurien
assembly line cOGopwsbIit KOHBEliEp
assess obsaraTh HajaoroM; mrpadoBarh
assign Ha3Ha4aTh, yCTaHABJIMBAThH

axle ocsk, Ba; MOCT aBTOMOOMIISI
bearing mommwmHMK; omopa

belt mpuBoaHOI peMeHb; JeHTa

body ky30B; kopmyc; ocToB

body shell o6muBka ky3oBa
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brake TopmMo3; TOpMO3UTH

bystander csuaeresn; HaOMIOAATEb

camshaft pacnpenenuTenbHbIN Bal

capacity éMKoCTb; BMECTHUMOCTb

car safety features cpemcrBa 6€301aCHOCTH aBTOMOOMJIS
carriage sKHIIax, KOJsACKa; BaroH

chassis mraccu, XxoxoBas 4acTh

chief engineer riaBHBIN HHXCHED

chips (stone) o6iomku (KamHs)

choke 3arpomoxxnarhb

city (transit) bus ropojackoit aBTo0yc

coach aBToOyc (MeXIyropoJHOrO COOOIICHHS); Ky30B
compete copeBHOBATHCA, KOHKYPUPOBATH
competition KOHKYpEHIIHS, CONEPHHYSCTBO
competitor comnepHHUK, KOHKYPEHT

COMPression cxxatue; KOMIPECCHs; X0 CKATHS
congestion meperpyxeHHOCTb, 3aTOp (YJIMYHOTO ABMIKCHU)
CONSUMEr moTpeduTeh

conventional bus oObIYHBIH, TPaAUIIMOHHBIN aBTOOYC
coupling coeaunenue, cremIeHue

crankshaft kosienuaTsIii Bas

curb o6Gounna, kpait TpoTyapa

cushion (TexH.) moayIKa

customer nokymnarenb

dealer Toprosen

dicker oOMeH, MenKkas caeiaka

diesel engine auzens

discontinue mpekpamath, mpepbIBaTh

ditch pos, kanaBa

drive in(S) cepBuc (He BBIXO/Is U3 aBTOMOOMJIS)

drop nonHmxarh

dwelling >xunwé, sxumuiie; NpoKUBaHKUE
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electrodeposition raapBaHUYECKOE MOKPHITHE
electrostatic charge smexrpocraTudeckuii 3apsin
employment 3ansitue; pabora

enable co3gaBaTe BO3MOKHOCTB, 00JI€r4aTh
engine aBurareib

erode pa3MmbIBaTh

estimate oreHuBaTh

facilities ynoGcTBa; cpencTBa o0CayKUBaHHS
fan BeHTHIATOP

feasible BeposTHBINM, BO3MOXKHBIMH

feature ocoOGCHHOCTB, MPU3HAK

filling station 3anpaBo4nHas cTaHIHs

flexible pavement nex&cTkoe JOPOKHOE TOKPHITHE
freight rpys3, ¢ppaxT; rpy30BbIC IEPEBO3KH
friction tpenwue

fringe kpaii; kaiima

front wheel nepeanee koneco

gear ratio mepemaTo4HOE YKHCIIO

grasp 3axBaTbIBaTh; IOHATH, TOCTUYb

halt ocranoBka, moxycraHok

handle ynpasnsarte, peryaupoBaTh
heterogeneous pa3ziauuHbIi; HEOTHOPOIHBIH

highway 1occe; aBTomarucTpaib

highway construction cTpouTenbcTBO aBTOMOOUIBHBIX JTOPOT

hitch ynap, Tomgok

Impact ynap, TO4OK; BIUSHUE, BO3JICHCTBHE
interchangeable B3anmo3ameHnsembIii
intercity (tour) bus MexmyropoHbIiA aBTOOYC
inventory control koHTpoJIb HATMYKUS TOBAPOB
labor turnover rtexydects paboueii cuibl

lack wcrmbITBIBaTH HEOCTATOK, HYKIAATHCS

livestock >xuBO¥ MHBEHTAPh; TOMAITHUI CKOT
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lubrication cmaska

macadam road mopora, MOKpbITast MECOEHKOM
macadam road surface me6EHOYHOE MOKPHITHE JOPOTH
machinist’s apprentice y4eHUK MeXaHHKa

Major BaKHBIH, FIIaBHBIH

mechanical engineer uHxeHep-MeXaHUK

mesh 3amennenne

middle (top, bottom, first...) gear cpeanss (Bbiciias, camas Maas,
nepBas. ..) CKOpOCTh

mileage paccrosiHue (B MHJISX )

mobile moaBvxHEBII

mode meron, criocod

motion aBuXxeHue

motor car aBTOMOOWIIb

motorway asroctpazna

option BeIOOD

outlet BeImycK; ppIHOK COBITA

output mpoayKuMs; BBIITYCK

paramount nepBOCTENEHHbIN

pavement TpoTyap; MOCTOBas;, JOPOKHOE TTOKPBITHE
petroleum, gasoline MoTopHOE TOMINBO, TA30JUH
piston-type internal combustion engine nBurarenb BHYTPEHHETO
CTOpaHHSI

pollute 3arps3usaTH

POWer cuia, MOIIHOCTh; SHEPTHS; IPUBOIUTH B JICHCTBHE
preeminence mpeBOCXOJCTBO, MPEUMYIIIECTBO

priming 3ampaBka (JBHraTes)

profit moxon

promote mooumpsATh; peKIaMUpOBaTh

propulsion aBwxyIas cuia; ABMKCHUE BICPE (Ha3a )
put into (out of) gear BxiIrOYaTh (BBIKJIIOYATH) IEpeaaqy
put on the market nocraBisITh Ha PEIHOK
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guality control xoHTpoJIb KauecTBa

rack moska; ceTka s Bemel (B aBToOyce)
railroad sxeme3Has gopora

rear 3aaHss, ThUIbHAS CTOPOHA

rear wheel 3amnee koseco

reciprocating engine mopIIHEBOW JBUTATEIH
reduce ymeHbIaTh, COKpamaTh

refine ycosepieHcTBOBaThH, 001arOopaKNBaTh
relaxing break otaeix, mepeapiiika

retail mpomaBath B po3HHILY

reverse gear 3aaHuii X0

revive BO3pOXKIAaThCs; PaclBETATh
revival(n) Bo3poxaeHue; paciBeT

rigid pavement x&cTkoe TOpOXKHOE MOKPHITHE
road mopora, mocce

road network certpb gopor

rotation BpamicHue

rubber pesuHa, Kayuyk

sale Toprosis

sedan chairs Hocuiku

shoulder ob6ounHa (loporn)

shed nuTh, MpoIUBATH

Showroom aeMOHCTpalMOHHBIN 3aJT JJ1s TIoKa3a 00pa3iioB TOBapa

shrink naBatb ycanky

slope ykiion

stagecoach mouroBast kapeTa; TUIMKAHC
steep grade xpyroii moabém

steering mechanism pyneBoe ynpasieHue

straight truck rpy3oBoii aBTOMOOWIIb C IMJIUHAPAMHA B P/

stroke xo (TopIHs, KJ1anaHa)
subgrade 3emistHOE MOIOTHO

subsidiary dwumuan, qouepHss pupma
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subsurface wwxHMIT ropU30HT (TIOYBA)
suburban mpuropoaHbIit

suburban bus mpuropozamsiii aBTOOYC
SUCCEeSSIoN TOCIIE0BATEIBHOCTD

surface moBepXHOCTb, (3eMHasl TIOBEPXHOCTB )
surmount opeonoJieBaTh

suspend BemaTh, MOABCIIMBATh

suspension members moaBeCHbIC YaCTH
tar ryapon, cmona, J€roth

tax nanor

terrain MecTHOCTB, TEPPUTOPHUS

toll road mmaTHast aBTOMOOMIIEHAS TOpOTA
tools mHCTpYMEHTHI

torque penykrop

train 3yOuaras nepegava; CHCTEMa PbIYaroB
tribute nane

trouble TpymHOCTB, HEMPUATHOCTH

truck (lorry) rpysoBoii aBTOMOOHIIB
turnpike Marucrpanb; IIaTHas CKOPOCTHAs aBTOCTPaja
two-stroke engine nByXTaKTHBINW JBUTATEIIh
valve kmaman

van (aBto) ¢pypron

vehicle nepeBo3ouHoe cpecTBO

vital >kM3HEHHO Ba)KHBIH

wagon Qypros; BaroH; BaroHeTka
water-cooled ¢ BoasHBIM OXJIAXIECHUEM
way IyTb; HalpaBJICHHUE; CTIOCO0
well-to-do cocrosTensHbIi, 00ecTIeUeHHBII
wheel koneco

wheel assembly konécnoe maccu
wheelbase konécnas 0a3za

wheel broke xonécuplii TOpMO3
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wheel drive npuBox konéc
wheel load nasnenue Ha xoxeco

widespread mupoko pacipocTpaHEHHBIH

PART Il

abutment omnopa

acid xucnora

adapt nmpucnocabauBaTh; ympomarhb
additive mpucanka; no6aBka

adhesive kneiikuii, CBA3yIOIUi
adjacent cMexHBIHN, MPUMBIKAIOIIUH
admixture mpumech; 100aBKa

aggregate 3amoJHUTEIb

alter m3meHsTH(Cs1); MEHATB(CS)

alumina cement riIMHO3EMUCTHIN LIEMEHT
anchor ckperisite, GUKCHPOBATH
appearance BHEIIHUM BU/I

application ucnonp3oBaHHe, IPUMECHECHHE
apprentice yd4eHHMK, MOMacCTepbe

arch apka

arch beam apounas Ganka

assume mpuHUMAaTh Ha ceOs; JOMyCKaTh
attain gocrurarts

available moctymHbIi; UMEIOMIUICS B paCTIOPSKCHUN
back-up wall onopnas crena

bascule bridge packpsiBaromuiics MOCT
batch mo3uposka; mopius; 3amec 6eToHa
beam ©Oanka, Opyc, mepekiiaanHa

beam bridge 6Gamounsiit moct

bearing omopHsIii; HeCyUi

bedding ocuoBa, ocHOBaHME
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bend wm3rubars, crudbaTh

bind cBs3bIBaTH

binder Bsxymee

blast furnace slag gomenHsbIi 1IIaK
bond cBs3b; coenquHEHNE; CLIETUIEHNE
bowed shape nyrooGpasznas ¢hopma
bricklayer xamenmmk

brickwork kuprnmunas kmamgka

bubble mny3sipék; pakoBrHa (B MeTaILIC)
building materials crpourenbHbic MaTepuabl
bundle cBs3biBaTh

cable-stay bridge BanTOBBIIT MOCT
caisson KeccoH

calking ymiotHenue

cantilever bridge KoHCOJIbHBII MOCT
carpenter IioTHUK

carry Be3TH, IepeBO3UTH

cast 1uTh, OTIIMBATh (METAILI)

casting otiuBKa; JINTHE

cavity BmajauHa; MojocTh

cement uemeHT

chair xagenpa

chopped straw cosnomenHas ceuka

clay rimna

coarse aggregate xkpynHbIN 3alIOJTHUATEND
coarse of brick psa kupnuua

codify mpuBOIUTH B CUCTEMY

cohesive crocoOHBIH K CIETIIICHUIO; CBS3YFOIIHIA
commercial buildings toprossie 3manus
compress cxumarb

compression strength cuia cxxatus

confine orpanuumBaTth
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construction engineer wHXEHEP-CTPOUTEIb
contemporary coBpEMEHHbIN

cracking pacrpeckuBaHue

Creep MoJ3ydecTh

cross-bracing kpecroBas cBs3b

crushed stone apoGJIéHbII KaMeHb; IIICOCHD
Cure ByJIKQHH3AIIHS

curing BBIIEpKKA

curing(concrete) BeiaepkuBanue (0OeToHA)
curtain wall maBecHas crena

dam namoOa

damage nospexacHue

damp course u30IMPYIOIINK OT CHIPOCTH CIIOH
damp-proof layer Baarocroiikuii cioi
deal with umets gemo (¢ keM-1100)

define ompenensaTh

degree crenenn; rpagyc

dense mIOTHBI#

density mioTHOCTB

derive momy4ark; U3BIIEKATh; TIPOUCXOIUTH
deteriorate yxynmarb(cs); mOpTHTH(CS)
development engineer uHXeHEpP-TEXHOJIOT
device ycTpoicTBO; mpHUCIIOCOOICHUE
digital nudpoBoit MmexaHu3M

dioxide nByokwuch

distinguish pasmuuyars, pacnio3HaBathb
dome xymo:; cBoA

draw bridge HaTs)HOI MOCT

duct kanan (s apMaTypsI)

dwelling house sxwuoit tom

dye kpacka; kpacuTeib
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efflorescence mpoaykT KpHcTaIU3aLHH
egress BBIXOJ

elastic capacity MoOIIHOCTh Ha pacTsHKCHHE
electrician snexkTpuk

eliminate ycrpaHsaTh; HCKIIOYATh

embed BcTaBnsATh; BHEAPATH; MOHTUPOBATH
engineering WH>XEHEPHOE UCKYCCTBO
entrainment morpyskeHue; MPOHUKHOBEHUE
equip obopyaoBaTh

equipment obopymoBaHue

erect coopyxarb; BO3ABUTaTh

excess load meperpyska

expert omnbITHBIN, KBaTU(UIIMPOBAHHBIN
exXposure MecTonoJIOKEeHUE, BU; BhICTaBICHUE (101 TOXKIb U T. II.)
facade dacan; BHeIIHUI BU
ferroconcrete xenezoberon

fine aggregate menkwuii 3amoTHATEND
fitting ycranoBka, cOOpka, MOHTaX

flat roof mutockas xpsimia

fluid mechanics runpomexannka

fly ash neryuyas 3oma

foam mena

foaming neHooOpa3oBaHme

formwork omnanyoOxa

frame kopmyc; kapkac

framework kapkac

fuse muaBUTH; pacIUIABIATh

gasket (TexH.) mpokiaaka

gauged brick nexkanbHBIH KHUpIIAY

girder Ganka; dbepma; mporox

gravel rpaswmii

gravity load rpaBuTanuonnas Harpyska
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grinding w3MmenbueHUE; pa3MajIbIBaHHE
groove >xeno0ok; ma3s

grout pactsop

gypsum rurmc

handle ynpapnars; onepupoBaTh

hard sxectkuii, TBepbIii

harden 3artBepneBaTh

hardware wmerammueckue u3memnus

heavy timber TBepabie mopoabl AepeBa
heavy weights Tsxkenblit Bec

high-rise buildings BeicoTHBIC 31aHMS

hoist mogbeMHOE yCTpPOKWCTBO

IMpervious HempoHUIAeMbIH

incorporate coeauHSTH; IOMEINATh, BKIIOYATh
industrial buildings npomsinuieHHbIC 3MaHMS
jack momkpar

joint coenuHeHMe

joist Oanka; Opyc

kiln meun

labourer paGounii

lasting mMTenbHBIHI

lateral GoxoBo¥i; monepeyHbIi

lattice pemérka

lean ckynHbIi

light timber wmsrkue mopobl nepesa
lightweight concrete nérkuii 6eTon

lime u3BecTh

lintel mepembruka

load (dead, live) Harpy3ka (ImocTositHHasI, IepeMEHHas )
long-span (beam) mnHHas G6anka

machine apparatus MexaHu3M; CTaHOK; MaIlllHA

machine parts ngeranu cranka, MexaHu3Ma
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machine tools cranok

machinery mammaHOE 000PYI0BaHHE; MEXaHU3M
magnitude BemuumHa, pasmep; 3HadeHHE (IUOPOBOE)
material science maTepuagoBeaeHUE
medieval cpenHeBeKoBbIi

mesh otBepcTue, sUekika

millwright moHTaXHMK; cliecapb-MOHTEP
mixture cMech, CMEIINBAHNE

mold ¢opma

mortar cTpouTEIbHBIN PACTBOP

mould ¢opmoBaTh; OTIIMBATH

mullion cpemuuit OpycoK OKOHHOW PaMBbI
mullion cpemauk

muntin ropObUIeK (OKOHHOTO TeperieTa)
natural materials npupoaHble MaTepraIbI
normal weight concrete oObruHBIl OETOH
OCCUI Ciy4aThCsl, IPOUCXOIHUTh
open-spandrel arch ckBo3Hoe HamapouHOE CTpOCHHE
operating engineer uHXcHEp-MEXaHUK
overhang HaBmcath; cBeIUBATh(Cs)

oxide oxuch

painter masp

perforated brick mgeipuatsiii Kupmua
persistent cTOWKHUI; TOCTOSHHBIN

pier ycroii; cToyb

pier foundation cronOuaTeiii GyHIAMEHT
pile cas

pile foundation ceaitabiii GyHIaMECHT
plamber BomomnpoBo UMK

plaster mrykarypka

plasterer mrykaryp

plastic miacTmacca
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plastic flow macTuueckoe TeucHue

post crorka

pouring 3amuBka OeTOHa, yKjiIaaKa OCTOHHOW CMECH
predecessor mpeiiecTBEHHUK

pressed brick mpeccoBaHHbBIN KHpIIHY

prestressed concrete npeaBapuTeILHO HANPSKCHHBIA OCTOH
prestressing mpenBapuTebHOE HanpsbkeHue (0eToHa)
prevent mpeaoTBpamiaTh; IPEIOXPaHITh

production engineer uH)XKEHEp IO OpPraHU3alKy IPOU3BOICTBA
property cBoucTBO

pumice mem3a

purling oOpemieTrHa; TPOrOH

quick-setting cement ObICTPOCXBATHIBAIOIIUICS IIEMEHT
rafter crponmio, 6anka, OpeBHO

reinforced concrete apmupoBaHHBII OCTOH

relieve BeImyckaTh (ra3); MOHMKATH (JIaBJICHHC)
research engineer wuHXeHep-HCCICI0BATEIb
residential buildings xwibie 3qanus

resin cmosna; kaHuoJIb

result from npowucxomuTh B pe3ynbTaTe, MPOUCTEKATH
result in umers pe3ysibTaTom

retail posHu4Has TOpro.is

retarder szamemiuTenn

reveal oTkpbiBaTh, OOHAPYKUBATH

rigid >xecTkuii; yCTOWYMBBINA

rigidity >xecTkocTb; yCTOHYHUBOCTH

roofer kpoBenbITHK

sag MpOBUCATH; MPOTHOATHCS

sand mecok

sand-lime brick mecdano-M3BeCTKOBBIN KUPIIAY
scaffolding meca, Bo3BeneHue 1ecoB

scaling o0pa3oBaHKe OKaJIMHbBI;, OTCIANBAHNE
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science Hayka

scientific mayunsIit

semi mody... (mepBas 4acTh CJIIOKHBIX CJIOB)
setting 3acTeiBaHue; cXBaThIBaHKE (IleMEHTa, OCTOHA)
sewage system cucrema CTOYHBIX BO/I
sewarage KaHaIH3aIus

shear cpesanue, cpe3

sheathing oGmmBka

shell pakoBuHa; KOXKyX

shifting cuBur, cMmeleHne

shingle kpoBenbHas ApaHKa, TOHKAs J0CKa
shrinkage ycanka

silicious kpemHHCTBII

site cTpouTeNbHAS IJIOMIAIKA

skyscraper HeOOCKpED

slab manens

slate mmdep, mudepHas mmMTKa

sloping roof moxaras kpebra

slump omos3anue rpyHTa, OMOJI3CHb
soft-mud wmsirkuii pactBop

solid mechanics mexaHuka TBEpPABIX TEJ
spacer pacrmopka

span mposer

spandrel wall crenka mogokonHas

spread foundation ymmpenssrit yHaamMeHT
sprinkle pa30opsi3ruBaTh

squeeze cxaTHe; CIaBIMBAHNC

stable ycroiunBbIi

stiff xectkuit

stiff-clay »xectkas rimna

stiffness »kecTkocTh

strength of concrete mpounocTs OeToHa

183



<

strength of material comporuBieHne MaTepuaioB
Stress HamnpspKeHue

stretch pactsruBaThbCs; IPOCTUPATHCS

stretching force cuna HatsbxeHus

strong npo4HbIN

structural frame crpouTenbHBII Kapkac
structural material cTpoutensHbIe MaTepuabI
structure KOHCTPYKILHS; COOPYKEHUE; CTPOCHUE
SUperpose coBMmelaTh; HaKIaabIBaTh (OJHY BEIllb HA IPYTYIO)
supplant BbIKHMBaTh, BHITECHSATh; 3aHUMAaTh MECTO
supporting walls Hecyiue cTeHbI

suspension bridge Bucsuuii Mmoct

swinging window pacmamHoe OKHO

tensile stress pactsaruBaroiee HarpsHKEHUE
tension HampsbKkeHUE; pacTsDKEHUE; HATSHKECHUES
tensioning HampspkeHHe

texture crpykrypa, CTpoeHuUE

thaw TasTh

tightness MmiIoTHOCTh; TEPMETHYHOCTh

tile gwepenuna, kadenn

transfer mepenocuTs, IepenaBaTh, IepeMeniaTh
trestle bridge scrakamHbIii MOCT

trough »xeno6

trowel macrepok

truss depma

trussed beam mmpenrensHas Oanka

trussed girder mmpenrenbHas Gepma

undergo HCHBITHIBATH, TOABEPIaThCs (UeMy-JIHO0)
vault cBox; BrieMKa

virtue cuna nencTBus

water supply BomocHabxeHue

wire-cut-brick mpoBoIOUHBIN KHPITUY
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